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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/137,389 12/07/2021 11197084 20608-0081US00 1993
131839 7590 11/17/2021
Metis IP LLC
PO Box 423

McLean, VA 22101

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 O 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):
SHENZHEN VOXTECH CO., LTD., Shenzhen, CHINA;

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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UNITED STATES
PATENT AND TRADEMARK OFFICE R, e ario o

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
1¥/137,388 TORY2021 085018 AMET 20608-0081TUS00

Title of Invention
LOUDSPEAKER APPARATUS

Application Information

APPLICATION TYPE  Uiility - Nonprovisional Application PATENT # -
under 35 USO 111{&)

[y

CONFIRMATION # 1993 FILED BY  GAO SiNI
PATENT CENTER # 80375540 AUTHORIZED BY  Yangzhou Du
CUSTOMER # 13183% FILING DATE  12/30/202C

CORRESPONDENCE - FIRST NAMED Chaowu L1
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /8518 E2021058504341 30 Yangzhou Do

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
1501 UTILITY I8SUE FEE 1200.00 120000

TOTAL AMOUNT: §1,200.60

This Acknowledgerment Recaipt evidences raceipt on the noted dale by the USPTO of the indicalad documents, characterizad

by the applicant, and including pags counts, where applicabls, {t serves as evidence of receipt shmilar 10 8 Post Card, as
described in MPEP 503

New Applications Under 38 LSO 111

¥ anow applicalion is being filed and the application includes the necessary componanis for filing date (see 37 CFR 1.553{b- (el
and MPER 508}, a Filing Receipt (37 CFR 1.54) will ba issued in dus cowss and the dale shown on this Acknowledgemeant
Receipt will aslabiish the filing dales of the application

National Stage of an International Application under 38 UE.C. 381
i a timely submission o entar the national stage of an international applicalion is compliant with the conditions of 35 11L.8.C.
371 and othar applicabls requirements a Form POT/DO/EGB03 indicating accegtance of the application as a national stage

IPR2025-00843; Mojawa
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ubmission under 35 LLE.C. 371 will e issued in addition 1o the Fiing Heosipt, in dus course.

New International Application Flled with the USPTO as & Becelving
anew smeﬁrmimnai application s baing filag and the intern

Office

pplication includes the nacassary componants for an
international fing date {sae PCT i\r e 11 and MPEPR TMG -} E\faiifisaiim of the International Ap::i:miuw Number and of the

82

Intarnational Filing Date (Form PCT/ROM0S) will be issued in due course, subject 1o prescriplions concerning national securily,

)

and the date shown on this Acknowledgement Receipt will establish the miernational filing date of the application.
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T AT PO Box 1450
UNITED STATES Alexandriz VA 22313 - 1450

—y

PATENT AND TRADEMARK OFFICE FreRanes WRAY LSO GOV
ELECTRONIC ACKNOWLEDGEMENT RECEIPT
APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/137,389 10/29/2021 08:50:19 AM ET 20608-0081US00
Title of Invention
LOUDSPEAKER APPARATUS
Application Information
APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)
CONFIRMATION # 1993 FILED BY GAO SINI
PATENT CENTER # 60375540 FILING DATE  12/30/2020
CUSTOMER # 131839 FIRSTNAMED  Chaowu LI
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Yangzhou Du
ADDRESS
Documents TOTAL DOCUMENTS: 1
DOCUMERNTY PAGES  DESCRIPTION SIZE (KR
2021-10-28-Issue Fee 1 ssue Fee Payment (PTO-858) 1920 KB
Transmittal-20608-
(08 1USH0 pai
Digest
DOCUMERNTY MESSAGE DIGEST{SHA-S12)
2021-10-29-Issue Fag E14EDIRE «C‘F’ﬁis DOACE4020E28 1 OE8DETTE443ETAZA
Transmittal-20608- 55 6833248540 43,53\ S%E SEDBESCFUOISCERBCFFFIATCOS

o, ,_j (A"-

Q08 1USD0 . pait 458 DSEAFRG AZ7BDCRTNLB48OB1G

IPR2025-00843; Mojawa
Ex. 1033 - Page 4



Page 2 of 2

This Acknowledgemeant Recsipt svidencss receipt on the noted dale by the USPTO of the indicated documents, characterizad
by the applicant, and ‘ﬂs::i‘u(i ing pags counta, where ap a. it gserves as evidence of receipt sinvlar to a Post Card, ¢
describbed in MPEPRP 50

New Applications Under 35 U.8.0. T
fa new applicalion is being filed and the application includes iha necessary components for filing date (see 37 CFR 1 .53{bi-{d)
and MPEP Stah a Filing Receipt (37 CGFR 1.54) will ba issued in dus courss and the date shown on this Acknowledgement

Hsh the filing dale of the application

National Stage of an International Application under 38 UE.C. 381

H g Hmely submission 1o enter the natienal stage of an inlernational apqi cation is compliant with the condilions of 35 U.8.C.
371 and other applicable raquiremnents a Form POT/DO/ECA03 indicating accs ,i;id, cg of the application as a national stag
submission under 35 LL.5.C. 371 will be issuad in addition lnthe F .m;i caipt, In dug cowrse

New International Application Flled with the USPTO as 2 Recsiving Offics

i g new intermalional application is being fHad and the international application includes the nacassary compoenanis for an

international filing date (see PUT Ant E(‘E@ P and MPEP 1810), a Notification of the Internation ai Application Number and of the

§rviﬁrv‘-ﬁzi‘if ralb Filing Sa-:‘.‘ Form PCT/RO/TOR) will he issuad in due course, subjact o prescrintions concerning national segurily,
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and the date shown on this Ackr‘.owieiig ement Raceipl will establish the international filing date of the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
131839 7590 10/18/2021
Metis IP LLC ETESAM, AMIR HOSSEIN
PO Box 423
McLean, VA 22101 | ART UNIT PAPER NUMBER |
2652
DATE MAILED: 10/18/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NoO.
17/137,389 12/30/2020 Chaowu LI 20608-0081US00 1993

TITLE OF INVENTION: LOUDSPEAKER APPARATUS

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 01/18/2022

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

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

HOW TO REPLY TO THIS NOTICE:

I. Review the 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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

131839 7590 10/18/2021 Certificate of Mailing or Transmission
Metis IP LLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
PO Box 423 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
McLean, VA 22101 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

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

17/137,389 12/30/2020 Chaowu LI 20608-0081US00 1993

TITLE OF INVENTION: LOUDSPEAKER APPARATUS

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 01/18/2022
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
ETESAM, AMIR HOSSEIN 2652 381-381000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). 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) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

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

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.
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.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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 (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/137,389 12/30/2020 Chaowu LI 20608-0081US00 1993
| EXAMINER |
131839 7590 10/18/2021
Metis IP LLC ETESAM, AMIR HOSSEIN
PO Box 423
McLean, VA 22101 | ART UNIT PAPER NUMBER |

2652

DATE MAILED: 10/18/2021

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
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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 30 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. Arecord 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. Arecord 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 violalRR2025+00843uMb{awa
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Application No. Applicant(s)
) o 17/137,389 Ll etal.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
AMIR H ETESAM 2652 Yes

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

1.} This communication is responsive to claims filed on 12/30/2020.
[J A 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. The allowed claim(s) is/are See Continuation Sheet . 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 http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

4 M Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) MIAIl by (J Some* ¢) [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.

(3 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

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

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. (J Examiner's Amendment/Comment

2.} Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 3/30/21.

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

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

/AMIR H ETESAM/
Primary Examiner, Art Unit 2652

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20211007
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Application/Control Number: 17/137,389 Page 2
Art Unit: 2652

DETAILED ACTION
Notice of Pre-AIA or AIA Status

The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.
Allowable Subject Matter

Claims 1-10, 13-17, 19-21, 24, 25 allowed.

The following is an examiner’s statement of reasons for allowance:

The prior art of record does not disclose a hook for a speaker apparatus having
two plugs one being connected to transducers and one to circuitry, meanwhile the hook
being surrounded by a waterproof sleeve covering hook and with an earphone housing
elastically abutting against the protective cover. Prior art of record Such as Kim
(10306351) although disclosing a plugs for a speaker apparatus (Fig 2) they are missing
a waterproof sleeves for the hooks with earphone core housing abutting against the
hooks.

The examiner does not see any motivations in combining the prior art of record to
achieve the claimed limitations.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Conclusion
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Application/Control Number: 17/137,389 Page 3
Art Unit: 2652

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to AMIR H ETESAM whose telephone number is (571)270-
1946. The examiner can normally be reached on M-F 6-8 AM, 6-10PM. Saturdays 8-
6PM.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Ahmad Matar can be reached on 571-272-7488. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see https:/ppair-
my.uspto.gov/pair/PrivatePair. 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.

/AMIR H ETESAM/
Primary Examiner, Art Unit 2652
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VA 22313-1450.

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE rniwep turouck |PR2025:00843; Mojawa
Ex. 1033 - Page 29



Receipt date: 03/30/2021 17/137,388 — GAU: 2652

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.

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

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
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NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to 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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STATEMENT BY APPLICANT
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Application Number 17137389
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STATEMENT BY APPLICANT | ——— T

{ Not for submission under 37 CFR 1.99)
Examiner Name I

Attorney Docket Number ]20608-0081usoo
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Application Number 17137389

Filing Date 2020-12-30
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STATEMENT BY APPLICANT | ——— ES
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SHENZHEN VOXTECH
17 208184800 CN U 2019-07-30 TECHNOLOGY CO.,
LTD.

SHENZHEN VOXTECH
18 209184801 CN U 2018-07-30 TECHNOLOGY CO.,
LTD.

SHENZHEN VOXTECH
19 209267804 CN U 2019-08-16 TECHNOLOGY CO.,
LTD.

SHENZHEN VOXTECH
20 209358729 CN ) 2019-08-06 TECHNOLOGY CO.,
LTD.
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Application Number 17137389
Filing Date 2020-12-30

INFORMATION DISCLOSURE

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

First Named Inventor I Chaowu L{

Art Unit | 2655

Examiner Name I

Attorney Docket Number ] 20608-0081US00

1 International Search Report in PCT/CN2019/102387 mailed on October 29, 2019, 6 pages E
2 International Search Report in PCT/CN2019/102389 mailed on October 30, 2019, 7 pages <
3 International Search Report in PCT/CN2019/102392 mailed on November 21, 2019, 7 pages Xl
4 International Search Report in PCT/CN2018/102400 mailed on November 22, 2019, 8 pages g}
5 International Search Report in PCT/CN2019/102393 mailed on November 25, 2019, 7 pages &

If you wish to add additional non-patent literature document citation information please click the Add bution
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*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 60S. 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 waapy, 138 3% or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPQ

Standard ST.3). 2 For Japanese patent documents, the i f 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.186 if possible. 5 Applicant is to place a check mark here i
English language translation is attached.
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Application Number 17137389

Filing Date 2020-12-30

INFORMATION DISCLOSURE

First Named inventor I Chaowu Li

STATEMENT BY APPLICANT

v Art Unit [ 2655
{ Not for submission under 37 CFR 1.99)

Examiner Name I

Attorney Docket Number ]20608-0081usoo

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
{1 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 1.897(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 disclosure statement was known to

{1 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.
[ ] The fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

X 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 /Yangzhou Du/ Date (YYYY-MM-DD3} 2021-03-30

Name/Print Yangzhou Du Registration Number 85310

This collection of information is required by 37 CFR 1.87 and 1.88. 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 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.8. 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 Patenis, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 83-579) requires that you be given certain information in connection with your submission of the
attached form related o 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.8.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 fo
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
informaticn, 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 abandenment 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.8.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 recaord.

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.8.C. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review {35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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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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INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/102397

Al CLASSIFICATION OF SUBJECT MATTER
HO4R 1/10(2006.01 1

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

B. FIELDS SEARCHED

Mimimum documentation searched (classification system followed by classification symbaols)y
HO4R

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

Electronic data base consulted during the intemational search (name of data base and. where praciicable, search terms used)

CNABS; CNTXT: CNKI; VEN: B, B, 0k, Biah, RE0, vE%, N FT, F85L, 17, earphone. ear w hang+. shell, librat
+. driv+, normal line, parallel, corss+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document. with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 199788386 A (SHENZHEN VOXTECH CO.. LTD.) 21 May 2019 (2019-03-21) 1-25

deseription, paragraphs 0035-0050 and 0066-099, and figure 1

X CN 207039851 U (SHENZHEN VOXTECH CO., LTD.} 23 February 2018 (2018-02-23) 1-25
description, paragraphs 0023-0053, and figwe 2

A CN 207070282 U (SHENZHEN VOXTECH CO., LTD.} 02 March 2018 (2013-03-()2) 1-25
entire document

2015 (2015-07-08)
entire document

E] Further documents are listed in the continnation of Box . See patent tamily annex.

*  Special categories of cited documents: =1 later document published atter the jnternational tiling date or priority
“A” document defining the general state of the art which is not considered date and not in contlict with the application but cited to understand the
to be of particular relevance principle or theory underlying the tavention
“p»  earlier application or patent but published on or after the international  «x document of particular refevance; the claimed invention cannot be
fifing date considered novel or cannot be considered to involve an inventive step
“» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other  wy»  document of particular relevance: the claimed invention cannot be
special reason (is specitied? . o considered to involve an inventive step when the document is
“( document referring fo an oral disclosure, use, exhibition or other combined with one or more other such documents. such combination

means being obvious to a person skilled in the art
~p  document published prior to the international filing date but Yater than

-t : =& document member of the same patent famil
the priority date claimed e ¥

Date of the actual completion of the international search Date of mailing of the international search report
22 October 2019 29 October 2019
Name and mailing address of the {SA/CN Authorized officer

China National Intellectual Property Administration (ISA/

CN)
No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
160088
China
Facsimile No. (86-10)62019451 Telepbone No.

Form PCT/ISA/210 (second sheet) (Janvary 2015)
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International application No.

PCT/CN2019/102397

Patent document
cited in search report

Publication date
(day/month/year)

Patent tamily member(s)

Publication date
(day/month/year)

CN 109788386 A 21 May 2019 None
CN 207039851 U 23 February 2018 None
CN 207070282 u 02 March 2018 None
(N 204465795 U ()8 July 2015 -------.I;I(xne .....
CN 107484054 A 15 December 2017 mmul:*Jone

Form PCT/ISA/210 {patent family annex} (January 2015)
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International application No.

PCT/CN2019/102399

A.

CLASSIFICATION OF SUBJECT MATTER
HO4R 1/10(2006.01 1

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

B.

FIELDS SEARCHED

HO4R

Mimimum documentation searched (classification system followed by classification symbaols)y

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

CNABS; CNTXT:; CNKI: VEN: FL|, # %5, Hig, #
+. ear w hang+, shell. elastic, near, match, ear, water w proof

Electronic data base consulted during the intemational search (name of data base and. where praciicable, search terms used)

A, BRAE G AL B,

NH, Bz, HL oK, earphone, bone conduct

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document. with indication, where appropriate, of the relevant passages

Relevant to claim No.

PX
(2019-05-21)

CN 109788386 A (SHENZHEN VOXTECH LIMITED CORPORATION) 21 May 2019

description, paragraphs [0035]-{0050] and [0066]-10099], and figure 1

X CN 207039851 U (SHENZHEN VOXTECH LIMITED CORPORATION) 23 February 2018

(2018-02-23)

2015 (2015-07-08)
entire document

CN 204465795 U (SHENZHEN RUIDIEN SCIENCE & TECHNOLOGY CO., LTD.) 08 July 1-22

(2018-02-23)
entire document

(2018-03-02)
entire document

Further documents are listed in the continuation of Box C.

See patent tamily annex.

ES

“p

s

g

Special categories of cited documents:

document detining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or atter the international
tifing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specitied

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

cop

oy

oy

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the tavention

document of particular refevance; the claimed invention cangsot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance: the claimed investion canuot be
considered to involve an inventive step when the document is
combined with one or more other such documents. such combination
being obvious to a person skilled in the art

docurent member of the same patent family

Date of the actual completion of the international search

22 October 2019

Date of mailing of the international search report

30 October 2019

Name and mailing address of the {SA/CN

China National Intellectual Property Administration (ISA/

CN)

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
160088

China

Facsimile No. (86-10062019451

Authorized officer

Telepbone No.

Form PCT/ISA/210 (second sheet) (Janvary 2015)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2019/102399

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category®

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

CN 107484054 A (SHENZHEN VOXTECH LIMITED CORPORATION) 15 December 2017
(2017-12-15)
entire document

1-22

Form PCT/ISA/210 {second sheet) (January 2015)
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International application No.

PCT/CN2019/102399

Patent document
cited in search report

Publication date
(day/month/year)

Patent tamily member(s)

Publication date
(day/month/year)

CN 109788386 A 21 May 2019 None
CN 207039851 U 23 February 2018 None
CN 204465795 u 08 July 2015 None
(N 20}7039849 U 23 -}-F-ebmary 2018 --"MIT\I(me .....
CN 207070282 U 02 March 2018 mmul:*Jone
N 107484054 A 15 Decermber 2017 None

Form PCT/ISA/210 {patent family annex} (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/102392

Al CLASSIFICATION OF SUBJECT MATTER
HO4R 1/10(2006.01); TO4R 31/002006.01 1

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

B. FIELDS SEARCHED

Mimimum documentation searched (classification system followed by classification symbaols)y

HO4R

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

Electronic data base consulted during the intemational search (name of data base and. where praciicable, search terms used)
WPL EPODOC, CNPAT, CNKI: 477 %, Wi, RS, TR AT LI O, TR LR ALY
SRR, P, R, WD, . IR, FRE PR ORI, DK, B, BATL IRRNR, PR T S, mARS, A, s,

T8RAT, speaker, loudspedk+ audxphnne, ear-hook. ear hook. shell, sheath umtml Lnuut battery, \ound

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® Citation ol document, with indication, where appropriate, ol the relevant passages Relevant to claim No.

PY CN 109788386 A (SHENZHEN VOXTECH CO., LTD.) 21 May 2019 (2019-05-21) 1-26
description, paragraphs [0035]-[0159], and figures 1-17

Y CN 102497612 A (SHENZIEN VOXTECH CO., LTD.) 13 June 2012 (201 2-06- H) 1-26
description, paragraphs [0024}-{0034]

PY CN 109547905 A (SHENZHEN VOXTECH CO., LTD.) 29 March 2019 (2019-03- 29) 1-26
description, paragraphs [0034]- [0158]

PY CN 109714687 A (SHENZHEN VOXTECH CO., LTD.) 03 May 2019 (2019-05-03) 1-26
description, paragraphs [0035}~ [()159]

PY CN 109769167 A (SHENZHEN VOXTECH CO., LTD.) 17 May 2019 (2019-05-17) 1-26
description, paragraphs [0034}~ [()_23]

PY CN 109660001 A (SHENZHEN VOXTECH CO. 1.TI2) 19 April 2019 (2019-04-19) 1-26
description, paragraphs [0034}- [0_23]

PY CN 209184801 U (SHENZHEN VOXTECH CO., L'TD.) 3¢ July 2019 (2019-07-30) 1-26
description, paragraphs [0034}- [()]64]

Further documents are listed in the continnation of Box . See patent tamily annex.

* Special categories of cited documents: “T later document published atter the international filing date or priority
=a” document defining the general state of the art which is not considered date and not in conflict with the application but cited o understand the
to he of par{j(_'u_m_r relevance principle or theory underlying the tavention
“p»  earlier application or patent but published on or after the international  «x document of particular refevance; the claimed invention cannot be
fifing date considered novel or cannot be considered to involve an inventive step
“» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other  wy»  gocument of paticular relevance: the claimed investion canuot be
special reason (as specitied: considered to involve an inventive step when the document is
“( document referring fo an oral disclosure, use, exhibition or other combined with one or more other such documents. such combination
means being obvious to a person skilled in the art

~p  document published prior to the international filing date but Yater than .. &

-t : docurent member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
24 October 2019 21 November 2019
Name and mailing address of the {SA/CN Authorized officer

China National Intellectual Property Administration (ISA/

CN)
No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
160088
China
Facsimile No. (86-10)62019451 Telepbone No.

Form PCT/ISA/210 (second sheet) (Janvary 2015)
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International application No.

PCT/CN2019/102392

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PY CN 209267804 U (SHENZHEN VOXTECH CO., LTD.) 16 August 2019 (2019-08-16) 1-26

descaption, paragraphs [0034]-[0221]

A US 2017318369 Al (NEATRON CORPORATION) 02 November 2017 (2017-11-02) 1-26

Form PCT/ISA/210 {second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members POT/CN2019/102392

Patent document Publication date - Publication date
Patent tamily member(s)

cited in search report (day/month/year) (day/month/year)
CN 109788386 A 21 May 2019 CN 209358729 U 06 September 2019
CN 102497612 A 13 June 2012 EP 2773133 Al 03 September 2014
us 2015030186 Al 29 Japuary 2015
us 2013163791 Al 27 June 2013
WO 2013091504 Al 27 June 2013
us 2019082266 Al 14 March 2019
us 2016316300 Al 27 October 2016
KR 20140091602 A 21 July 2014
EP 3163909 Al 03 May 2017
JP 2015505204 A 16 February 2015
ES 2621198 T3 03 July 2017
CN 102)'5479()5 A 29 March 2019 CN 209089198 U 09 July 2019
LN 109714687 A 03 May 2019 CN »““509184798 U 30 July 2019
CN 109769167 A 17 May 2019 CN """509184800 U 30 July 2019
CN 109660901 A 19 April 2019 CN 209358760 U 06 September 2019
CN 209184801 8] 30 July 2019 -nw-}j\kme
CN 20"3267804 u 16 August 2019 Noune
Us 2017318369 Al 02 November 2017 GB 2550132 A 15 November 2017

Form PCT/ISA/210 {patent family annex} (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/102400

Al CLASSIFICATION OF SUBJECT MATTER
HO4R 1/102006.013; TH04R 25/00(2006.01)i; HO4R 9/06(2006.01); HO4R 9/02(2006.01)i

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

B. FIELDS SEARCHED

Mimimum documentation searched (classification system followed by classification symbaols)y
HO4R

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

Electronic data base consulted during the intemational search (name of data base and. where praciicable, search terms used)
CNPAT. CNKI, WPL EPODOC: VREIITIAR &, DK, FEIG, L0, Bl B0 17 PH EEE, BB M E, (R, E0p
HEZ WU\ AR, R R B I R IR, B BIE, O, }i/\, EhE, PRAL, TR, YR, SRS, R

s .- . . . . . - .
BB Y R, earphone, piece, cireuit. mould, Lunem, panern. electr ocnuut, electric, plate?, board?, waterprool

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® Citation ol document, with indication, where appropriate, ol the relevant passages Relevant to claim No.

PX CN 1093547905 A (SHENZHEN VOXTECH CO., LTD.) 29 March 2019 (2019-03-29) 1-31
claims 1-12, description, paragraphs {0034]-{0065], [00811-{0090] and [0122}-{0197], and
figures 1-25

PX CN 209089198 U (SHENZHEN V()XTELH CO., LTD.) 09 July 2019 (2019-07-09) 131
claims 1-12, description, paragraphs [0034]- [()()6}], [O08 1]-{0090] and {0122]-[0197], and
figures 1-25

PX CN 109769167 A (SHENZHEN VOXTECH CO., LTD.} 17 May 2019 (2019-05-17) 1-3]
claims 1-11, description, pavagraphs [0034]- [0086] [0111}-]0251], and figures 1-25

PX CN 209184800 U (SHENZHEN VOXTECH CO.. LTD.} 30 July 2019 (2019-07-30) 1-31
claims 1-11, description, paragraphs [0034]-{0086]. [0111]-[0251], and figures 1-25

PX CN 109788386 A (SHENZHEN VOXTECH CO.. LTD.}y 21 May 2019 (2019-05-21) 1-31
claims 1-14, description, pavagraphs {0005], [0035]-[0085] and [0112]}-{0195], and figures
1-25

E CN 209358729 U (SHENZHEN VOXTECH CO., L.TD.) 06 September 2019 0(”9 ()9 06) 1-31

d.nms 1-10, description, paragraphs {0005], [0035]-[0085] and [0112]-[0195]. and figures

Further documents are listed in the continnation of Box . See patent tamily annex.

*  Special categories of cited documents: “T later document published atter the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited o understand the
to be of particular relevance principle or theory underlying the tavention
“p»  earlier application or patent but published on or after the international  «x document of particular refevance; the claimed invention cannot be
fifing date considered novel or cannot be considered to involve an inventive step
“» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other  wy»  document of particular relevance: the claimed invention cannot be
special reason (is specitied? . o considered to involve an inventive step when the document is
“( document referring fo an oral disclosure, use, exhibition or other combined with one or more other such documents. such combination

means being obvious to a person skilled in the art
~p  document published prior to the international filing date but Yater than

-t : =& document member of the same patent famil
the priority date claimed e ¥

Date of the actual completion of the international search Date of mailing of the international search report
14 November 2019 22 November 2019
Name and mailing address of the {SA/CN Authorized officer

China National Intellectual Property Administration
No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
160088
China
Facsimile No. (86-10162019451 Telephone No.
Form PCT/ISA/210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2019/102400

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 207039848 U (SHENZHEN VOXTECH CO., L.TD.) 23 February 2018 (2018-02-23) i1, 11-14, 24-31
descaption, paragraphs [0023]-[0048] and [00538]-{0063]. figures 1-12

Y CN 207039848 U (SHENZHEN VOXTECH CO., LTD.) 23 February 2018 (2018-02-23) 2-9
desceiption, paragraphs [0023]-[0048] and [0058]-{0063]. figures 1-12

Y CN 207010974 U (USNEWSOUND LLC) 13 February 2018 {(2018-02-13) 2-9
description, paragraphs [0029]-[0031] and [0035]-{0036], and figures 1-5

A CN 203827497 U (MA., Qiang) 10 September 2014 (2014-09-10) 1-31
entire docnment

A CN 267783068 U (SHENZHEN GRANDSUN ELECTRONIC CO., LTD.) 28 Augnst 2018 1-31

(2018-08-28)

eatire document

A WO 2018175192 Al (BOSE CORP.) 27 September 2018 (2018-09-27} 131

entire document

Form PCT/ISA/210 {second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members POT/CN2019/102400

- Pat?nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) - (day/month/year)
CN 109547905 A 29 March 2019 None
CN 209089198 U 23 February 2018 None
CN 109769167 A 17 May 2019 None
(N 209184800 U 2] May 2019 -------};I(xne .....
CN 109788386 A 21 May 2019 m“ml:*Jone
CN 209358729 u 20 May 2019 None
CN 207039848 U 23 February 2018 None
CN 20-’-7.61()974 U 13 February 2018 None
CN 203827497 U 10 September 2014 ~-~-----1-\10ne
CN 207783068 U 28 August 2018 m"ml.\kme
WO 2()1;;.1"75 192 Al 27 S_e_ptember 018 Uus 2018270558 Al --,:ZO September 2018
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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
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
17/137,389 12/30/2020 2833 1820 20608-0081US00 20 1
CONFIRMATION NO. 1993
131839 FILING RECEIPT

PO Box 425 O

McLean, VA 22101
Date Mailed: 01/15/2021

Receipt is acknowledged of this non-provisional utility 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 FIRST INVENTOR, 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 corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction 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 provided that the request is grantable.

Inventor(s)

Chaowu LI, Shenzhen, CHINA;

Yongjian LI, Shenzhen, CHINA;
Applicant(s)

SHENZHEN VOXTECH CO., LTD., Shenzhen, CHINA,;
Assignment For Published Patent Application

SHENZHEN VOXTECH CO., LTD., Shenzhen, CHINA

Power of Attorney: The patent practitioners associated with Customer Number 131839

Domestic Priority data as claimed by applicant
This application is a CON of PCT/CN2019/102397 08/24/2019

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 201910009927.4 01/05/2019 Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 01/13/2021

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/137,389

Projected Publication Date: 04/22/2021

Non-Publication Request: No

Early Publication Request: No

Title

LOUDSPEAKER APPARATUS
Preliminary Class

439

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
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
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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 (1-866-999-4258).

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
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 U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 17/137,389
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e .00 0) N/A N/A N/A N/A 320
SEARCH FEE
o o o N/A N/A N/A N/A 700
EXAMINATION FEE
N FEE N/A N/A N/A N/A 800
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= OR |« 100 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = x 480 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1820
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus OR |x
a Independent * Minus | *** =
E (37 CFR 1.16(h) OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total * Minus b =
= (37 CF% ?.16(i)) OR |x
% Independent * Minus | *** = OR N
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 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.
** |f 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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DocCode — SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 17137389 Document Date: 12/30/2020

The presence of this form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of document entry (noted above):
e USPTO employees may access SCORE content via DAV or via the SCORE web page.

e External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: March 1, 2019

IPR2025-00843; Mojawa
Ex. 1033 - Page 120



Doc Code: PA..

Document Description: Power of Altorney

PTO/AIAMSZA (07-13)

Approved for use through 11/30/2014. OMB 0851-0081
U.8. Patent and Trademark Offics; U.8. DEPARTMENT OF COMMERCE
Under the Papermvork Reduction Act of 1685, no persons are required {o respond to & collection of information unless i displgys a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitied with the Power of Attorney by Applicant form (PTO/AIA/SZE) 1o identity the appilication to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. if neither form PTO/AIABZA nor form PTO/AIABZE identifies the application to which the Fower of Alforney is

directed, the Power of Attorney will nol be recognized in the application,

Application Number

Filing Date

First Named Inventor LI, Chaowu

Title LOUDSPEAKER APPARATUS
Art Unit

Examiner Name

Attorney Docket Number

20608-0081US00

SIGNATURE of Applicant or Patent Practitioner

Signature Naﬂgzhgg E}Ui

Date {Optional)

Name Yangzhou Du

Registration
Number

85310

juristic entity)

Title (if Applicantis & { Patent Attorney

Applicant Name (if Applicant is a juristic entity)

SHENZHEN VOXTECH CO., LTD.

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d} for signature requirements and certifications. If
more than one applicant, use mulliple forms.

Vf *Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1,131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USFTO to process) an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This coliection is estimated {0 take 3 minutes {0 complete, including gathering, preparing, and submitling the completad
application form 1o the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to compiete this form andfor 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 ARDDRESS. SEND T0: Commissioner for Patents, P.O. Box 1480, Alexandria, VA 22313-1480,

if vou need assistance in completing the form, call 1-800-FPTO-8189 and sefect option 2.
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AMENDMENTS TO THE CLAIMS

Please amend the claims as indicated below. This listing of claims will

replace all prior versions and listings of claims in the application:

1. (Original) A loudspeaker apparatus, comprising:

an ear hook including a first plug end and a second plug end, the ear hook
being surrounded by a protective sleeve, the protective sleeve being made of an
elastic waterproof material;

a core housing for accommodating an earphone core, the core housing
being fixed to the first plug end and elastically abutted against the protective
sleeve; and

a circuit housing for accommodating a control circuit or a battery, the circuit
housing being fixed to the second plug end, the control circuit or the battery
driving the earphone core to vibrate, the vibration of the earphone core
generating a driving force to drive a housing panel of the core housing to vibrate,

the driving force being not parallel to a normal line of the housing panel.

2. (Original) The loudspeaker apparatus of claim 1, wherein the ear hook further
includes:

an elastic metal wire;

a wire; and

a fixed sleeve, the fixed sleeve fixing the wire on the elastic metal wire, the
protective sleeve being formed, by injection molding, on periphery of the elastic

metal wire, the wire, the fixed sleeve, the first plug end, and the second plug end.

3. (Original) The loudspeaker apparatus of claim 2, wherein
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the first plug end and the second plug end are formed, by injection molding,
at both ends of the elastic metal wire respectively,

the first plug end and the second plug end are arranged with a first wiring
channel and a second wiring channel respectively, and

the wire extends along the first wiring channel and the second wiring

channel.

4. (Original) The loudspeaker apparatus of claim 3, wherein the wire passes

through the first wiring channel and the second wiring channel.

5. (Original) The loudspeaker apparatus of claim 3, wherein

the first wiring channel includes a first wiring groove and a first wiring hole
connecting the first wiring groove and an outer end surface of the first plug end,

the wire extends along the first wiring groove and the first wiring hole and is
exposed on the outer end surface of the first plug end,

the second wiring channel includes a second wiring groove and a second
wiring hole connecting the second wiring groove and the outer end surface of the
first plug end, and

the wire extends along the second wiring groove and the second wiring hole

and is exposed on the outer end surface of the second plug end.

6. (Original) The loudspeaker apparatus of claim 2, wherein the ear hook

includes at least two fixed sleeves spaced apart along the elastic metal wire.

7. (Original) The loudspeaker apparatus of claim 1, wherein
the core housing is arranged with a first socket connecting with an outer end

surface of the core housing,
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a stopping block is arranged on an inner sidewall of the first socket, and

the first socket is connected to the first plug end.

8. (Original) The loudspeaker apparatus of claim 7, wherein the first plug end
includes:
an inserting portion being at least partially inserted into the first socket and
abutting against an outer side surface of the stopping block; and
two elastic hooks being arranged on a side of the inserting portion facing
inside of the core housing, wherein:
the two elastic hooks are brought together under action of external
thrust and the stopping block, and
after passing through the stopping block, the two elastic hooks are
elastically restored to be stuck on an inner surface of the stopping block

to realize the fixation of the core housing and the first plug end.

9. (Original) The loudspeaker apparatus of claim 8, wherein

the inserting portion is partially inserted into the first socket, and

an exposed part of the inserting portion is arranged in a stepped manner to
form an annular table surface spaced apart from the outer end surface of the

core housing.

10. (Original) The loudspeaker apparatus of claim 9, wherein

the protective sleeve further extends to a side of the annular table surface
facing the outer end surface of the core housing, and

when the core housing and the first plug end are fixed, the protective sleeve

elastically abuts against the core housing to realize sealing.
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11-12. (Cancelled)

13. (Original) The loudspeaker apparatus of claim 1, wherein the ear hook further
includes a housing sheath integrally formed with the protective sleeve, the

housing sheath being wrapped around periphery of the circuit housing.

14. (Original) The loudspeaker apparatus of claim 1, wherein

the housing panel and the earphone core are in a transmission connection,
and

all or part of the housing panel is used to contact or abut a user's body to

conduct a sound generated by the vibration of the earphone core.

15. (Original) The loudspeaker apparatus of claim 14, wherein when a straight
line of the driving force has a positive direction pointing to outside of the
loudspeaker apparatus from the housing panel and the normal line has a positive
direction pointing to the outside of the loudspeaker apparatus, an angle between

the two lines in their positive direction is an acute angle.

16. (Original) The loudspeaker apparatus of claim 14, wherein

the earphone core includes a coil and a magnetic circuit system, and

an axis of the coil or the magnetic circuit system is not parallel to the normal
line, the axis being perpendicular to a radial plane of the coil or the magnetic

circuit system.

17. (Original) The loudspeaker apparatus of claim 14, wherein
the driving force has a component in a first quadrant or a third quadrant of

an XQY plane coordinate system, wherein
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an origin O of the XQOY plane coordinate system is on a contact surface
between the loudspeaker apparatus and a human body, an X-axis of the XOY
plane coordinate system is parallel to a coronal axis of the human body, a Y-axis
of the XOY plane coordinate system is parallel to a sagittal axis of the human
body, a positive direction of the X-axis faces outside of the human body, and a

positive direction of the Y-axis faces front of the human body.

18. (Cancelled)

19. (Original) The loudspeaker apparatus of claim 1, wherein the earphone core
further includes a magnetic circuit component generating a first magnetic field,
the magnetic circuit component including:

a first magnetic unit configured to generate a second magnetic field;

a first magnetically conductive unit; and

at least one second magnetic unit, the at least one second magnetic unit
surrounding the first magnetic unit and forming a magnetic gap with the first
magnetic unit, a magnetic field strength of the first magnetic field in the magnetic
gap being greater than a magnetic field strength of the second magnetic field in

the magnetic gap.

20. (Original) The loudspeaker apparatus of claim 19, wherein the magnetic
circuit component further includes:

a second magnetically conductive unit; and

at least one third magnetic unit being connected to the second magnetically

conductive unit and the at least one second magnetic unit.
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21. (Original) The loudspeaker apparatus of claim 20, wherein the magnetic
circuit component further includes:
at least one fourth magnetic unit being located below the magnetic gap and

connected to the first magnetic unit and the second magnetically conductive unit.

22-23. (Cancelled)

24. (Original) The loudspeaker apparatus of claim 20, wherein

the first magnetically conductive unit is connected to the upper surface of the
first magnetic unit,

the second magnetically conductive unit includes a bottom plate and a
sidewall; and

the first magnetic unit is connected to the bottom plate of the second

magnetically conductive unit.

25. (Original) The loudspeaker apparatus of claim 20, further comprising:
at least one electrically conductive unit being connected to at least one unit
of the first magnetic unit, the first magnetically conductive unit, or the second

magnetically conductive unit.

IPR2025-00843; Mojawa
Ex. 1033 - Page 129



Preliminary Amendment

Attorney Docket No.: 20608-0081US00

Application No.: Not yet assigned (Continuation of International Application No.
PCT/CN2019/102397)

Page 8 of 8

REMARKS
By the above Amendment, Applicant cancels claims 11-12, 18, and 22-23
without prejudice or disclaimer of the subject matter thereof. No new matter has
been introduced. The entry of the amendments is respectfully requested.
Applicant submits that the present Application is in condition for
examination and respectfully requests the same. The Examiner is cordially
invited to contact Applicant’s representative at the number provided below in

order to resolve any issues promptly.

Respectfully submitted,
Metis IP LLC

Dated: December 30, 2020 By:__/Yangzhou Du/
Yangzhou Du
Registration No. 65,310
Tel.: 202.580.8894 ext. 105
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LOUDSPEAKER APPARATUS

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application is a Continuation of International Application No.
PCT/CN2019/102397 filed on August 24, 2019, which claims priority of Chinese Patent
Application No. 201910009927 .4, filed on January 5, 2019, the entire contents of which are
incorporated herein by reference.
TECHNICAL FIELD
[0002] The present disclosure relates to a loudspeaker apparatus, and in particular, to a
loudspeaker apparatus with a waterproof function.
BACKGROUND
[0003] Generally, people can hear the sound because air transmits vibration to the
eardrum through the external ear canal, and the vibration formed by the eardrum drives the
human auditory nerve, thereby perceiving the sound. At present, earphones are widely
used in people's lives. For example, users can use earphones to play music, answer
calls, etc. Earphones have become an important item in people's daily life. Ordinary
earphones can no longer meet the normal use of users in some special scenes (e.g.,
swimming, rainy days, etc.). Thus, earphones with waterproof function and better sound
quality are more popular with consumers. Therefore, it may be necessary to provide a
loudspeaker apparatus with waterproof function and easy to produce and assemble.
SUMMARY
[0004] The embodiments of the present disclosure provide a loudspeaker apparatus.
The loudspeaker apparatus may include an ear hook, a core housing, and a circuit
housing. The ear hook may include a first plug end and a second plug end. The ear
hook may be surrounded by a protective sleeve. The protective sleeve may be made of
an elastic waterproof material. The core housing may be used for accommodating an
earphone core. The core housing may be fixed to the first plug end and elastically abutted

against the protective sleeve. The circuit housing may be used for accommodating a

1
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control circuit or a battery. The circuit housing may be fixed to the second plug end. The
control circuit or the battery may drive the earphone core to vibrate. The vibration of the
earphone core may generate a driving force to drive a housing panel of the core housing to
vibrate. The driving force may be not parallel to a normal line of the housing panel.

[0005] In some embodiments, the ear hook may further include an elastic metal wire, a
wire, and a fixed sleeve. The fixed sleeve may fix the wire on the elastic metal wire. The
protective sleeve may be formed, by injection molding, on periphery of the elastic metal
wire, the wire, the fixed sleeve, the first plug end, and the second plug end.

[0006] In some embodiments, the first plug end and the second plug end may be formed,
by injection molding, at both ends of the elastic metal wire respectively. The first plug end
and the second plug end may be arranged with a first wiring channel and a second wiring
channel respectively. The wire may extend along the first wiring channel and the second
wiring channel.

[0007] In some embodiments, the wire may pass through the first wiring channel and the
second wiring channel.

[0008] In some embodiments, the first wiring channel may include a first wiring groove and
a first wiring hole connecting the first wiring groove and an outer end surface of the first
plug end. The wire may extend along the first wiring groove and the first wiring hole and
be exposed on the outer end surface of the first plug end. The second wiring channel
may include a second wiring groove and a second wiring hole connecting the second
wiring groove and the outer end surface of the first plug end. The wire may extend along
the second wiring groove and the second wiring hole and be exposed on the outer end
surface of the second plug end.

[0009] In some embodiments, the ear hook may include at least two fixed sleeves spaced
apart along the elastic metal wire.

[0010] In some embodiments, the core housing may be arranged with a first socket

connecting with an outer end surface of the core housing. A stopping block may be
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arranged on an inner sidewall of the first socket. The first socket may be connected to the
first plug end.

[0011] In some embodiments, the first plug end may include an inserting portion and two
elastic hooks.

[0012] In some embodiments, the inserting portion may be at least partially inserted into
the first socket and abut against an outer side surface of the stopping block. The two
elastic hooks may be arranged on a side of the inserting portion facing inside of the core
housing. The two elastic hooks may be brought together under action of external thrust
and the stopping block. After passing through the stopping block, the two elastic hooks
may be elastically restored to be stuck on an inner surface of the stopping block to realize
the fixation of the core housing and the first plug end.

[0013] In some embodiments, the inserting portion may be partially inserted into the first
socket. An exposed part of the inserting portion may be arranged in a stepped manner to
form an annular table surface spaced apart from the outer end surface of the core housing.
[0014] In some embodiments, the protective sleeve may further extend to a side of the
annular table surface facing the outer end surface of the core housing. VWhen the core
housing and the first plug end are fixed, the protective sleeve may elastically abut against
the core housing to realize sealing.

[0015] In some embodiments, the loudspeaker apparatus may further include a fastener.
The circuit housing may be arranged with a second socket and the second plug end may
be at least partially inserted into the second socket and connected to the second socket by
the fastener.

[0016] In some embodiments, the second plug end may be arranged with a slot
perpendicular to an inserting direction of the second socket. A through hole
corresponding to a position of the slot may be arranged on a first sidewall of the circuit
housing. The fastener may include two parallel pins and a connecting portion for

connecting the pins. The pins may be inserted into the slot from outside of the circuit

3

IPR2025-00843; Mojawa
Ex. 1033 - Page 133



Attorney Docket No. 20608-0081US00

housing through the through hole to realize the plug and fixation of the circuit housing and
the second plug end.

[0017] In some embodiments, the ear hook may further include a housing sheath
integrally formed with the protective sleeve. The housing sheath may be wrapped around
periphery of the circuit housing.

[0018] In some embodiments, the housing panel and the earphone core may be in a
transmission connection. All or part of the housing panel may be used to contact or abut
a user's body to conduct a sound generated by the vibration of the earphone core.

[0019] In some embodiments, when a straight line of the driving force has a positive
direction pointing to outside of the loudspeaker apparatus from the housing panel and the
normal line has a positive direction pointing to the outside of the loudspeaker apparatus, an
angle between the two lines in their positive direction may be an acute angle.

[0020] In some embodiments, the earphone core may include a coil and a magnetic circuit
system. An axis of the coil or the magnetic circuit system may be not parallel to the
normal line. The axis may be perpendicular to a radial plane of the coil or the magnetic
circuit system.

[0021] In some embodiments, the driving force may have a component in a first quadrant
or a third quadrant of an XOY plane coordinate system. An origin O of the XOY plane
coordinate system may be on a contact surface between the loudspeaker apparatus and a
human body. An X-axis of the XQOY plane coordinate system may be parallel to a coronal
axis of the human body. A Y-axis of the XOY plane coordinate system may be parallel to a
sagittal axis of the human body. A positive direction of the X-axis may face outside of the
human body. A positive direction of the Y-axis may face front of the human body.

[0022] In some embodiments, a region of the housing panel used to contact or abut the
user's body may include a flat surface or a quasi-flat surface.

[0023] In some embodiments, the earphone core may further include a magnetic circuit

component generating a first magnetic field. The magnetic circuit component may include
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a first magnetic unit configured to generate a second magnetic field, a first magnetically
conductive unit, and at least one second magnetic unit. The at least one second magnetic
unit may surround the first magnetic unit and form a magnetic gap with the first magnetic
unit. A magnetic field strength of the first magnetic field in the magnetic gap may be greater
than a magnetic field strength of the second magnetic field in the magnetic gap.

[0024] In some embodiments, the magnetic circuit component may further include a
second magnetically conductive unit and at least one third magnetic unit being connected
to the second magnetically conductive unit and the at least one second magnetic unit.
[0025] In some embodiments, the magnetic circuit component may further include at least
one fourth magnetic unit being located below the magnetic gap and connected to the first
magnetic unit and the second magnetically conductive unit.

[0026] In some embodiments, the magnetic circuit component may further include at least
one fifth magnetic unit being connected to an upper surface of the first magnetically
conductive unit.

[0027] In some embodiments, the magnetic circuit component may further include a third
magnetically conductive unit being connected to an upper surface of the fifth magnetic unit.
The third magnetically conductive unit may be configured to suppress a leakage of a field
strength of the first magnetic field.

[0028] In some embodiments, the first magnetically conductive unit may be connected to
the upper surface of the first magnetic unit. The second magnetically conductive unit may
include a bottom plate and a sidewall. The first magnetic unit may be connected to the
bottom plate of the second magnetically conductive unit.

[0029] In some embodiments, the magnetic circuit component may further include at least
one electrically conductive unit connected to the first magnetic unit, the first magnetically
conductive unit, and/or the second magnetically conductive unit.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0030] The present disclosure is further described in terms of exemplary embodiments.
These exemplary embodiments are described in detail with reference to the drawings.
These embodiments are non-limiting exemplary embodiments, in which like reference
numerals represent similar structures, and wherein:

[0031] FIG. 1 is a flowchart illustrating an exemplary process for generating auditory
sense through a loudspeaker apparatus according to some embodiments of the present
disclosure;

[0032] FIG. 2 is an exploded structural diagram of an MP3 player according to some
embodiments of the present disclosure;

[0033] FIG. 3 is a partial structural diagram of an ear hook of an MP3 player according to
some embodiments of the present disclosure;

[0034] FIG. 4 is a partial enlarged view of part A in FIG.3;

[0035] FIG. 5 is a partial sectional view of an MP3 player according to some embodiments
of the present disclosure;

[0036] FIG. 6 is a partial enlarged view of part B in FIG.5;

[0037] FIG. 7 is a partial structural diagram of a core housing according to some
embodiments of the present disclosure;

[0038] FIG. 8 is a partial enlarged view of part D in FIG. 7;

[0039] FIG. 9 is a partial sectional view of a core housing according to some embodiments
of the present disclosure;

[0040] FIG. 10 is a structural diagram and an application scenario of a bone conductive
loudspeaker apparatus according to some embodiments of the present disclosure;

[0041] FIG. 11 is a schematic diagram illustrating a direction of an included angle
according to some embodiments of the present disclosure;

[0042] FIG. 12 is a structural diagram of a bone conductive loudspeaker apparatus acting

on human skin and bones according to the present disclosure;
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[0043] FIG. 13 is a diagram illustrating an angle-relative displacement relationship of a
bone conductive loudspeaker apparatus according to some embodiments of the present
disclosure;
[0044] FIG. 14 is a schematic diagram illustrating frequency response curves of a bone
conductive loudspeaker apparatus in a low-frequency part correspond to different angles 6
according to some embodiments in the present disclosure;
[0045] FIG. 15 is a longitudinal section view illustrating a bone conductive loudspeaker
apparatus according to some embodiments of the present disclosure;
[0046] FIG. 16 is a longitudinal sectional view illustrating a magnetic circuit component
2100 according to some embodiments of the present disclosure;
[0047] FIG. 17 is a longitudinal sectional view illustrating a magnetic circuit component
2600 according to some embodiments of the present disclosure;
[0048] FIG. 18 is a longitudinal sectional view illustrating a magnetic circuit component
2700 according to some embodiments of the present disclosure;
[0049] FIG. 19 is a longitudinal sectional view illustrating a magnetic circuit component
2900 according to some embodiments of the present disclosure;
[0050] FIG. 20 is a longitudinal sectional view illustrating a magnetic circuit component
3000 according to some embodiments of the present disclosure;
[0051] FIG. 21 is a longitudinal sectional schematic diagram illustrating a magnetic circuit
component 3100 according to some embodiments of the present disclosure; and
[0052] FIG. 22 is a schematic diagram illustrating transmitting a sound through air
conduction according to some embodiments of the present disclosure.

DETAILED DESCRIPTION
[0053] In the following detailed description, numerous specific details are set forth by way
of examples in order to provide a thorough understanding of the relevant disclosure.
Obviously, drawings described below are only some examples or embodiments of the

present disclosure. Those skilled in the art, without further creative efforts, may apply the
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present disclosure to other similar scenarios according to these drawings. It should be
understood that the purposes of these illustrated embodiments are only provided to those
skilled in the art to practice the application, and not intended to limit the scope of the
present disclosure. Unless obviously obtained from the context or the context illustrates

otherwise, the same numeral in the drawings refers to the same structure or operation.

” o ”

[0054] As used in the disclosure and the appended claims, the singular forms “a,” “an,
and “the” may include plural referents unless the content clearly dictates otherwise. In
general, the terms “comprise” and “include” merely prompt to include steps and elements
that have been clearly identified, and these steps and elements do not constitute an
exclusive listing. The methods or devices may also include other steps or elements. The
term “based on” is “based at least in part on.” The term “one embodiment” means “at
least one embodiment;” the term “another embodiment” means “at least one other
embodiment.” Related definitions of other terms will be given in the description below. In
the following, without loss of generality, the description of "player", "loud speaking
component", "loudspeaker device" or "loudspeaker component" may be used when
describing a related technology of sound conduction in the present disclosure. This
description is only a form of sound conduction application. For those skilled in the art,
"player", "playing device", "loud speaking component", "loudspeaker device" or "hearing
aid" may also be replaced with other similar words. In fact, various implementations in the
present disclosure may be easily applied to other non-speaker component hearing devices.
For example, for those skilled in the art, after understanding the basic principle of the loud
speaking component, it may be possible to make various modifications and changes in the
form and details of the specific methods and operations of implementing the loud speaking
component without departing from the principles. In particular, an environmental sound
collection and processing function may be added to the loud speaking component to

implement the function of a hearing aid. For example, in the case of using a bone

conduction loud speaking component, adding a microphone that may pick up the sound of
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a user/wearer's surrounding environment, processing the sound using a certain algorithm
and transmit the processed sound (or generated electrical signal) to a loud speaking
component of eyeglasses. That is, the bone conduction loud speaking component may
be modified to include the function of collecting the environmental sound, and after a
certain signal processing, the sound may be transmitted to the user/wearer via the bone
conduction loud speaking component, thereby implementing the function of the bone
conductive hearing aid. As an example, the algorithm mentioned herein may include
noise cancellation, automatic gain control, acoustic feedback suppression, wide dynamic
range compression, active environment recognition, active noise reduction, directional
processing, tinnitus processing, multi-channel wide dynamic range compression, active
howling suppression, volume control, or the like, or any combination thereof.

[00565] FIG.1 is a flowchart illustrating an exemplary process for generating auditory sense
through a loudspeaker apparatus according to some embodiments of the present
disclosure. The loudspeaker apparatus may transfer sound to an auditory system through
bone conduction or air conduction by a built-in loudspeaker, thereby generating an auditory
sense. As shown in FIG.1, the process for generating the auditory sense through the
loudspeaker apparatus may include operations 101-104.

[0056] In 101, the loudspeaker apparatus may acquire or generate a signal (also referred
to as a “sound signal”) containing sound information. In some embodiments, the sound
information may refer to a video file or an audio file with a specific data format. The sound
information may refer to data or files that may be converted to be sound through specific
approaches. In some embodiments, the signal containing the sound information may be
obtained from a storage unit of a loudspeaker apparatus itself. In some embodiments, the
signal containing the sound information may be obtained from an information generation
system, a storage system, or a delivery system other than the loudspeaker apparatus.

The signal containing the sound information may be not limited to an electrical signal, and

may also include other forms of signals other than the electrical signal, such as an optical
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signal, a magnetic signal, and a mechanical signal, or the like. In principle, as long as the
signal includes information that may be used to generate sounds by loudspeaker
apparatus, the signal may be processed as the sound signal. In some embodiments, the
sound signal may not be limited to one signal source, and it may come from a plurality of
signal sources. The plurality of signal sources may be independent of or dependent on
each other. In some embodiments, manners of generating or transmitting the sound
signal may be wired or wireless and may be real-time or time-delayed. For example, the
loudspeaker apparatus may receive an electrical signal containing sound information via a
wired or wireless connection or may obtain data directly from a storage medium and
generate a sound signal. Taking bone conduction technology as an example, components
with sound collection function may be added to a bone conductive loudspeaker. The bone
conductive loudspeaker may pick up sound from ambient environment and convert
mechanical vibration of the sound into an electrical signal. Further, the electrical signal
may be processed through an amplifier to meet special requirements. The wired
connection may be realized by using including but not limited to metal cables, optical
cables, or hybrid cables of metal and optical, such as coaxial cables, communication
cables, flexible cables, spiral cables, non-metal sheathed cables, metal sheathed cables,
multi-core cables, twisted pair cables, ribbon cables, shielded cables, telecommunications
cables, double-stranded cables, parallel twin-core wires, and twisted pairs. Examples
described above are only used for illustration purposes. The wired connection may also
be realized by using other types of transmission carriers, such as transmission carriers for
electrical or optical signal.

[0057] The storage device or storage unit mentioned herein may include a direct attached
storage, a network attached storage, a storage area network, and other storage systems.
The storage device may include but is not limited to common types of storage devices such
as a solid-state storage device (a solid-state drive, a solid-state hybrid hard drive, etc.), a

mechanical hard drive, a USB flash drive, a memory stick, a storage card (e.g., CF, SD,
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etc.), and other drives (e.g., CD, DVD, HD DVD, Blu-ray, etc.), a random access memory
(RAM), a read-only memory (ROM), etc. The RAM may include but is not limited to a
decimal counter, a selection tube, a delay line memory, a Williams tube, a dynamic random
access memory (DRAM), a static random access memory (SRAM), a thyristor random
access memory (T-RAM), a zero capacitive random access memory (Z-RAM), etc. The
ROM may include but is not limited to a magnetic bubble memory, a magnetic button line
memory, a thin film memory, a magnetic plating line memory, a magnetic core memory, a
drum memory, an optical disk driver, a hard disk, a magnetic tape, an early non-volatile
memory(NVRAM), a phase change memory, a magneto-resistive random access memory;,
a ferroelectric random access memory, a non-volatile SRAM, a flash memory, an
electronically erasable rewritable read-only memory, an erasable programmable read-only
memory, a programmable read-only memory, a shielded heap read memory, a floating
connection gate random access memory, a nano random access memory, a racetrack
memory, a variable resistance memory, a programmable metallization unit, etc. The
storage device/storage unit mentioned above are only used for illustration purposes. The
storage medium used in the storage device/storage is not limited.

[0058] In 102, the loudspeaker apparatus may convert the signal containing sound
information into vibrations to generate a sound. The loudspeaker apparatus may use a
specific transducer to convert the signal into mechanical vibrations accompanying with
energy conversion. The conversion process may include multiple types of energy
coexistence and conversion. For example, the electrical signal may be directly converted
into mechanical vibrations by the transducers to generate a sound. As another example,
the sound information may be included in an optical signal, which may be converted into
mechanical vibrations by a specific transducer. Other types of energy that may be
coexisted and converted when the transducer works may include thermal energy, magnetic
field energy, or the like. In some embodiments, an energy conversion manner of the

transducer may include but is not limited to, a moving coil type, an electrostatic type, a
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piezoelectric type, a moving iron type, a pneumatic type, an electromagnetic type, or the
like. Afrequency response range and sound quality of the loudspeaker apparatus may be
affected by the energy conversion manner and a property of each physical component of
the transducer. For example, in a transducer with the moving coil type, a wound
cylindrical coil is connected to a vibration plate, the coil driven by a signal current drives the
vibration plate to vibrate in the magnetic field, and generate a sound. Factors, such as
material expansion and contraction, folds deformation, size, shape, and fixed manner of
the vibration plate, the magnetic density of the permanent magnet, etc., may have a large
impact on the sound quality of the loudspeaker apparatus.

[0059] The term "sound quality" used herein may indicate the quality of sound, which
refers to an audio fidelity after post-processing, transmission, or the like. In an audio
device, the sound quality may include audio intensity and magnitude, audio frequency;,
audio overtone, or harmonic components, or the like. When the sound quality is
evaluated, measuring manner and the evaluation criteria for objectively evaluating the
sound quality may be used, other manners that combine different elements of sound and
subjective feelings for evaluating various properties of the sound quality may also be used.
Thus, the sound quality may be affected during the processes of generating the sound,
transmitting the sound, and receiving the sound.

[0060] In 103, the sound is delivered by a delivery system. In some embodiments, the
delivery system refers to a substance that can deliver vibration signals containing sound
information, such as the skull, bony labyrinth, inner ear lymph, and spiral organs of humans
or/and animals with auditory systems. As another example, the delivery system also
refers to a medium that may transmit sound (e.g., air and liquid). To illustrate the process
of transmitting sound information by the delivery system, a bone conductive loudspeaker
may be taken as an example. The bone conductive loudspeaker may directly transmit
sound waves (vibration signals) converted from electrical signals to an auditory center

through bones. In addition, the sound waves may be transmitted to the auditory center
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through air conduction. For the content of air conduction, please refer to the description
elsewhere in the specification.

[0061] In 104, the sound information is transferred to a sensing terminal. Specifically, the
sound information is transmitted to the sensing terminal through the delivery system. Ina
working scenario, the loudspeaker apparatus picks up or generates a signal containing
sound information, converts the sound information into a sound vibration by the transducer.
The loudspeaker apparatus transmits the sound to the sensing terminal through the
delivery system, and finally a user can hear the sound. Generally, the subject of the
sensing terminal, the auditory system, the sensory organ, etc. described above may be a
human or an animal with an auditory system. It should be noted that the following
description of the loudspeaker apparatus used by a human does not constitute a restriction
on the use scene of the loudspeaker apparatus, and similar descriptions may also be
applied to other animals.

[0062] The above description of the process of the loudspeaker apparatus is only a
specific example and should not be regarded as the only feasible implementation.
Obviously, for persons having ordinary skills in the art, after understanding the basic
principle of the loudspeaker apparatus, various modifications and changes may be made in
the form and details to the specific ways and steps of implementing the loudspeaker
apparatus without departing from the principle. However, those modifications and
changes are still within the scope of the present disclosure. For example, between
acquiring a signal containing sound information in operation 101 and generating sound in
operation 102, a signal correction or enhancement step may be additionally added, which
may enhance or modify the signal acquired in operation 101 according to a specific
algorithm or parameter. Furthermore, between generating sound in operation 102 and
transmitting sound in operation 103, an enhancement or a correction step of the vibration

may be additionally added.
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[0063] The loudspeaker apparatus in the specification of the present disclosure may
include, but is not limited to, an earphone, an MP3 player, and a hearing aid. In the
following specific embodiments of the present disclosure, an MP3 player is taken as an
example to describe the loudspeaker apparatus in detail. FIG. 2 is an exploded structural
diagram of an MP3 player according to some embodiments of the present disclosure.

FIG. 3 is a partial structural diagram of an ear hook in an MP3 player according to some
embodiments of the present disclosure. FIG. 4 is an enlarged view of part Ain FIG. 3.

As shown in FIG. 1, in some embodiments, an MP3 player may include an ear hook 10, a
core housing 20, a circuit housing 30, a rear hook 40, an earphone core 50, a control circuit
60, and a battery 70. The core housing 20 and the circuit housing 30 are arranged at two
ends of the ear hook 10 respectively, and the rear hook 40 is further arranged at an end of
the circuit housing 30 away from the ear hook 10. The number of the core housings 20 is
two, which are used to accommodate two earphone cores 50 respectively. The number of
the circuit housings 30 is also two, which are used to accommodate the control circuit 60
and the battery 70 respectively. The two ends of the rear hook 40 are connected to the
corresponding circuit housings 30 respectively. The ear hook 10 refers to a structure
surrounding and supporting a user's ear when the user wears a bone conductive MP3
player, and then suspending and fixing the core housing 20 and the earphone core 50 at a
predetermined position of the user's ear.

[0064] Combining FIG. 2, FIG. 3, and FIG. 4, in some embodiments, the ear hook 10 may
include an elastic metal wire 11, a wire 12, a fixed sleeve 13, a plug end 14, and a plug end
15. The plug end 14 and the plug end 15 may be arranged at both ends of the elastic
metal wire 11.  In some embodiments, the ear hook 10 may further include a protective
sleeve 16 and a housing sheath 17 integrally formed with the protective sleeve 16. The
elastic metal wire 11 is mainly used to keep the ear hook 10 in a shape that matches the
user's ear. The elastic metal wire 11 has a certain elasticity, so as to generate a certain

elastic deformation according to the user's ear shape and head shape to adapt to users
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with different ear shapes and head shapes. In some embodiments, the elastic metal wire
11 may be made of a memory alloy, which has good deformation recovery ability. Thus,
even if the ear hook 10 is deformed by an external force, it may still be restored to its
original shape when the external force is removed, and continue to be used by users,
thereby extending the life of the MP3 player. In other embodiments, the elastic metal wire
11 may also be made of a non-memory alloy. The wire 12 may be used for electrical
connection with the earphone core 50, the control circuit 60, the battery 70, etc. for power
supply and data transmission for the operation of the earphone core 50.

[0065] The fixed sleeve 13 may be used to fix the wire 12 on the elastic metal wire 11. In
this embodiment, there are at least two fixed sleeves 13. The at least two fixed sleeves
13 may be spaced apart along the elastic metal wire 11 and the wire 12, and arranged on
the outer periphery of the wire 12 and the elastic metal wire 11 by wrapping to fix the wire
12 on the elastic metal wire 11.

[0066] In some embodiments, the plug end 14 and the plug end 15 may be made of hard
materials, such as plastic. In some embodiments, the plug end 14 and the plug end 15
may be formed respectively on both ends of the elastic metal wire 11 by injection molding.
In some embodiments, the plug end 14 and the plug end 15 may be formed by injection
molding separately. Connection holes to connect with the end of the elastic metal wire 11
are respectively reserved during the injection molding of the plug end 14 and the plug end
15. After the injection molding is completed, the plug end 14 and the plug end 15 may be
inserted into the corresponding ends of the elastic metal wire 11 respectively by the
connection holes or fixed by bonding.

[0067] It should be noted that, in this embodiment, the plug end 14 and the plug end 15
may not be directly formed by injection molding on the periphery of the wire 12, which
avoids the wire 12 during injection molding. Specifically, when the plug end 14 and the
plug end 15 are injection molded, the wire 12 located at both ends of the elastic metal wire

11 may be fixed to be far away from the position of the plug end 14 and the plug end 15.
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Further, a first wiring channel 141 and a second wiring channel 151 may be arranged
respectively on the plug 14 and the plug end 15 to extend the wire 12 along the first wiring
channel 141 and the second wiring channel 151 after the injection molding. Specifically,
the wire 12 may be threaded into the first wiring channel 141 and the second wiring
channel 151 in a threading way after the first wiring channel 141 and the second wiring
channel 151 are formed. In some embodiments, the plug end 14 and the plug end 15
may be directly injection molded on the periphery of the wire 12 according to actual
conditions, which is not specifically limited herein.

[0068] In some embodiments, the first wiring channel 141 may include a first wiring groove
1411 and a first wiring hole 1412 connecting with the first wiring groove 1411. The first
wiring groove 1411 may be connected with the sidewall of the plug end 14. One end of
the first wiring hole 1412 may be connected with one end of the first wiring groove 1411
and another end of the first wiring hole 1412 may be connected with the outer end surface
of the plug end 14. The wire 12 at the plug end 14 may extend along the first wiring
groove 1411 and the first wiring hole 1412 and be exposed on the outer end surface of the
plug end 14 to further connect with other structures.

[0069] In some embodiments, the second wiring channel 151 may include a second wiring
groove 1511 and a second wiring hole 1512 connecting with the second wiring groove
1511. The second wiring groove 1511 may be connected with the sidewall of the plug end
15, one end of the second wiring hole 1512 may be connected with one end of the second
wiring groove 1511, and another end of the second wiring hole 1512 may be connected
with the outer end surface of the plug end 15. The wire 12 at the plug end 15 may extend
along the second wiring groove 1511 and the second wiring hole 1512 and be exposed on
the outer end surface of the plug end 15 to further connect to other structures.

[0070] In some embodiments, the outer end surface of the plug end 14 refers to the

surface of the end of the plug end 14 away from the plug end 15. The outer end surface
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of the plug end 15 refers to the surface of the end of the plug end 15 away from the plug
end 14.

[0071] In some embodiments, the protective sleeve 16 may be injection molded around
periphery of the elastic metal wire 11, the wire 12, the fixed sleeve 13, the plug end 14, and
the plug end 15. Thus, the protective sleeve 16 may be fixedly connected with the elastic
metal wire 11, the wire 12, the fixed sleeve 13, the plug end 14, and the plug end 15
respectively. There is no need to form the protective sleeve 16 separately by injection
molding and then further wrap protective sleeve 16 around the periphery of the elastic
metal wire 11, the plug end 14, and the plug end 15. It may simplify the manufacturing
and assembly processes and make the fixation of the protective sleeve 16 more reliable
and stable.

[0072] In some embodiments, when the protective sleeve 16 is formed, a housing sheath
17 disposed on the side close to the plug end 15 may be integrally formed with the
protective sleeve 16. In some embodiments, the housing sheath 17 may be integrally
formed with the protective sleeve 16 to form a whole structure. The circuit housing 30
may be connected to one end of the ear hook 10 by being fixedly connected to the plug
end 15. The housing sheath 17 may be further wrapped around the periphery of the
circuit housing 30 in a sleeved manner.

[0073] Specifically, when manufacturing the ear hook 10 of the MP3 player, the following
steps may be implemented.

[0074] Step S101, the fixed sleeve 13 may be used to fix the wire 12 on the elastic metal
wire 1. An injection position is reserved at both ends of the elastic metal wire 11.
Specifically, the elastic metal wire 11 and the wire 12 may be placed side by side in a
preset way, and then the fixed sleeve 13 is further sleeved around the wire 12 and the
elastic metal wire 11, so as to fix the wire 12 on the elastic metal wire 11.  Since the two
ends of the elastic metal wire 11 still need the injection molded plug end 14 and the plug

end 15, the two ends of the elastic metal wire 11 may not be completely wrapped by the
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fixed sleeve 13. A corresponding injection position needs to be reserved for injection
molding of the plug end 14 and the plug end 15.

[0075] Step S102, the plug end 14 and the plug end 15 may be injection molded at the
injection positions of the two ends of the elastic metal wire 11, respectively. The first
wiring channel 141 and the second wiring channel 151 are arranged on the plug end 14
and the plug end 15, respectively.

[0076] Step S103, the wire 12 may be arranged to extend along the first wiring channel
141 and the second wiring channel 151.  Specifically, after the forming of the plug end 14
and the plug end 15 is completed, the two ends of the wire 12 may be further threaded into
the first wiring channel 141 and the second wiring channel 151 manually or by a machine.
The part of the wire 12 located between the first wiring channel 141 and the second wiring
channel 151 may be fixed on the elastic metal wire 11 by the fixed sleeve 13.

[0077] Step S104, the protective sleeve 16 may be formed by injection molding on the
periphery of the elastic metal wire 11, the wire 12, the fixed sleeve 13, the plug end 14, and
the plug end 15.

[0078] In some embodiments, when step S104 is performed, the housing sheath 17 may
be integrally formed with the protective sleeve 16 on the periphery of the plug end 15 by
injection molding.

[0079] In some embodiments, it should be noted that the wire 12 may not be arranged
when the fixed sleeve 13 is installed. The wire 12 may be further arranged after the plug
end 14 and the plug end 15 are injection molded. The specific steps are as follows.
[0080] Step S201, the fixed sleeve 13 may be sleeved on the elastic metal wire 11. The
injection molding positions may be reserved at both ends of the elastic metal wire 11.
[0081] Step S202, the plug end 14 and the plug end 15 may be injection molded at the
injection positions of the two ends of the elastic metal wire 11, respectively. The first
wiring channel 141 and the second wiring channel 151 may be arranged on the plug end

14 and the plug end 15, respectively.
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[0082] Step S203, the wire 12 may be threaded inside the fixed sleeve 13, so as to use
the fixed sleeve 13 to fix the wire 12 on the elastic metal wire 11. Further, the wire 12 may
be arranged to extend along the first wiring channel 141 and the second wiring channel
151.

[0083] It should be noted that, in this way, interference of the wire 12 may be avoided
during injection molding of the plug end 14 and the plug end 15, so as to facilitate the
smooth progress of molding.

[0084] It should be noted that the structure, function, and formation of the elastic metal
wire 11, the wire 12, the fixed sleeve 13, the plug end 14, the plug end 15, and the
protective sleeve 16 involved in the embodiment set forth above are the same as those in
the foregoing embodiment, and for related details, please refer to the foregoing
embodiment, which are not repeated herein.

[0085] In some embodiments, the core housing 20 may be used to accommodate the
earphone core 50 and may be plugged and fixed with the plug end 14. The number of the
earphone cores 50 and the core housings 20 are both two, corresponding to the left ear
and the right ear of the user, respectively.

[0086] In some embodiments, the core housing 20 and the plug end 14 may be connected
by plugging, clamping, etc., so as to fix the core housing 20 and the ear hook 10 together.
That is, in this embodiment, the ear hook 10 and the core housing 20 may be formed
separately first, and then be assembled together, instead of directly forming the two
together.

[0087] In this way, the ear hook 10 and the core housing 20 may be molded separately
with corresponding molds instead of using the same larger-sized mold to form the two
integrally, which may reduce the size of the mold and the difficulty of mold process. In
addition, since the ear hook 10 and the core housing 20 are processed by different molds,
when the shape or structure of the ear hook 10 or the core housing 20 needs to be

adjusted in the manufacturing process, it is sufficient to adjust the mold corresponding to
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the structure instead of adjusting the mold of another structure, so as to reduce the cost of
production. In other embodiments, the ear hook 10 and the core housing 20 may be
integrally formed according to the situation.

[0088] In some embodiments, the core housing 20 may be arranged with a socket 22
connecting with the outer end surface 21 of the core housing 20. The outer end surface
21 of the core housing 20 refers to the end surface of the core housing 20 facing the ear
hook 10. The socket 22 provides an accommodating space for the plug end 14 of the ear
hook 10 to be inserted into the core housing 20, so as to further realize the plug and
fixation between the plug end 14 and the core housing 20.

[0089] FIG. 5 is a partial sectional view of an MP3 player according to some embodiments
of the present disclosure. FIG. 6 is a partial enlarged view of part B in FIG. 5.

[0090] Combining FIG. 2, FIG. 5, and FIG. 6, in some embodiments, the plug end 14 may
include an inserting portion 142 and two elastic hooks 143. Specifically, the inserting
portion 142 may be at least partially inserted into the socket 22 and abut against the outer
side surface 231 of a stopping block 23. The shape of the outer sidewall of the inserting
portion 142 matches the shape of the inner sidewall of the socket 22, so that the outer
sidewall of the inserting portion 142 may abut against the inner sidewall of the socket 22
when the inserting portion 142 is at least partially inserted into the socket 22.

[0091] The outer side surface 231 of the stopping block 23 refers to a side of the stopping
block 23 facing the ear hook 10. The inserting portion 142 may further include an end
surface 1421 facing the core housing 20. The end surface 1421 may match the outer side
surface 231 of the stopping block 23, so that the end surface 1421 of the inserting portion
142 may abut against the outer side surface 231 of the stopping block 23 when the
inserting portion 142 is at least partially inserted into the socket 22.

[0092] In some embodiments, the two elastic hooks 143 may be arranged side by side
and spaced apart symmetrically on the side of the inserting portion 142 facing the inside of

the core housing 20 along the direction of insertion. The two elastic hooks 143 may be
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brought together under action of external thrust and the stopping block 23. After passing
through the stopping block 23, the two elastic hooks 143 may be elastically restored to be
stuck on an inner surface of the stopping block 23 to realize the fixation of the core housing
20 and the plug end 14. Each elastic hook 143 may include a beam portion 1431 and a
hook portion 1432. The beam portion 1431 may be connected to the side of the inserting
portion 142 facing the core housing 20. The hook portion 1432 may be arranged on the
beam portion 1431 away from the inserting portion 142 and extend perpendicular to the
inserted direction. Each hook portion 1432 may be arranged with a side parallel to the
inserted direction and a transitional slope 14321 away from the inserting portion 142.
[0093] In some embodiments, after the core housing 20 and the plug end 14 are plugged
and fixed, the inserting portion 142 may be partially inserted into the socket 22. The
exposed portion of the inserting portion 142 may be arranged in a stepped manner, so as
to form an annular table surfaces 1422 spaced apart from the outer end surface 21 of the
core housing 20. The exposed portion of the inserting portion 142 refers to the portion of
the inserting portion 142 exposed to the core housing 20. Specifically, the exposed
portion of the inserting portion 142 refers to the portion exposed to the core housing 20 and
close to the outer end surface of the core housing 20.

[0094] In some embodiments, the annular table surface 1422 may be arranged opposite
to the outer end surface 21 of the core housing 20. The spacing between the two may
refer to the spacing along the direction of insertion and the spacing perpendicular to the
direction of insertion.

[0095] In some embodiments, the protective sleeve 16 may extend to the side of the
annular table surface 1422 facing the outer end surface 21 of the core housing 20. When
the socket 22 and the plug end 14 of the core housing 20 is plugged and fixed, the
protective sleeve 16 may be at least partially filled in the space between the annular table
surface 1422 and the outer end surface 21 of the core housing 20, and elastically abut

against the core housing 20. Thus, it is difficult for external liquid to enter the inside of the
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core housing 20 from the junction between the plug end 14 and the core housing 20,
thereby realizing the sealing between the plug end 14 and the socket 22, protecting the
earphone core 50, etc. inside the core housing 20, and improving the waterproof effect of
the bone conductive MP3 player.

[0096] Specifically, in some embodiments, the protective sleeve 16 forms an annular
abutting surface 161 on the outer end surface 21 of the annular table surface 1422 facing
the outer end surface of the core housing 20. The annular abutting surface 161 may be
the end surface of the protective sleeve 16 facing the core housing 20.

[0097] In some embodiments, the protective sleeve 16 may further include an annular
boss 162 locating inside the annular abutting surface 161 and protruding from the annular
abutting surface 161. Specifically, the annular boss 162 may be formed on the side of the
annular abutting surface 161 facing the plug end 14, and be protrudingly arranged toward
the core housing 20 relative to the annular abutting surface 161. Further, the annular
boss 162 may also be directly formed on the periphery of the annular table surface 1422
and cover the annular table surface 1422.

[0098] In some embodiments, the core housing 20 may include a connecting slope 24 for
connecting the outer end surface 21 of the core housing 20 and the inner sidewall of the
socket 22. The connecting slope 24 may be the transitional surface between the outer
end surface 21 of the core housing 20 and the inner sidewall of the socket 22. The
connecting slope 24 may be not on the same plane as the outer end surface 21 of the core
housing 20 and the inner sidewall of the socket 22. In some embodiments, the connecting
slope 24 may be a flat surface, or may also be a curved surface or other shapes according
to actual requirements, there is no specific limitation herein.

[0099] Specifically, when the core housing 20 and the plug end 14 are plugged and fixed,
the annular abutting surface 161 and the annular boss 162 may elastically abut against the
outer end surface of the core housing 20 and the connecting slope 24, respectively. It

should be noted that since the outer end surface 21 of the core housing 20 and the
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connecting slope 24 are not on the same plane, the elastic abutment between the
protective sleeve 16 and the core housing 20 may be not on the same plane. Thus, itis
difficult for external liquid to enter the core housing 20 from the junction of the protective
sleeve 16 and the core housing 20, and further enter the earphone core 50, so as to
improve the waterproof effect of the MP3 player, protect the inner functional structure, and
extend the lifetime of the MP3 player.

[0100] In some embodiments, the inserting portion 142 may be further formed with an
annular groove 1423 adjacent to the annular table surface 1422 on the side of the annular
table surface 1422 facing the outer end surface 21 of the core housing 20. The annular
boss 162 may be formed in the annular groove 1423.

[0101] In some embodiments, an end of the wire 12 of the ear hook 10 arranged outside
the core housing 20 may pass through the second wiring channel 151 to connect the
circuits outside the core housing 20, such as the control circuit 60, the battery 70, etc.
included in the circuit housing 30. Another end of the wire 12 may be exposed to the
outer end surface of the plug end 14 along the first wiring channel 141, and further enter
the core housing 20 through the socket 22 along with the inserting portion 142.

[0102] FIG. 7 is a partial structural diagram of the core housing according to some
embodiments of the present disclosure. FIG. 8 is a partial enlarged view of part D in FIG.
7. FIG. 9is a partial sectional view of a core housing according to some embodiments of
the present disclosure.

[0103] Combing FIG. 2, FIG. 7, FIG. 8, and FIG. 9, in some embodiments, the core
housing 20 may include a main housing 25 and a partition component 26. The partition
component 26 may be arranged inside the main housing 25 and connected to the main
housing 25, so as to divide the inner space 27 of the main housing 25 into a first
accommodating space 271 and a second accommodating space 272 on the side close to
the socket 22. In some embodiments, the main housing 25 may include a peripheral

sidewall 251 and a bottom wall 252 connected to one end surface of the peripheral sidewall
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251. The peripheral sidewall 251 and the bottom wall 252 jointly form the inner space 27
of the main housing.

[0104] The partition component 26 may be arranged on the side of the main housing 25
close to the socket 22 and include a side partition 261 and a bottom partition 262. The
side partition 261 may be arranged in a direction perpendicular to the bottom wall 252 and
both ends of the side partition 261 may be connected with the peripheral sidewall 251,
thereby separating the inner space 27 of the main housing 25. The bottom partition 262
and the bottom wall 252 may be parallel or nearly parallel and spaced apart. Further, the
bottom partition 262 and the bottom wall 252 may be connected to the peripheral side wall
251 and the side partition 261, respectively. Thus, the inner space 27 formed by the main
housing 25 may be divided into two to form the first accommodating space 271 surrounded
by the side partition 261, the bottom partition 262, the peripheral sidewall 251 away from
the socket 22, and the bottom wall 252, and the second accommodating space 272
surrounded by the bottom partition 262, the side partition 261, and the peripheral sidewall
251 close to the socket 22. The second accommodating space 272 may be smaller than
the first accommodating space 271. The partition component 26 may also divide the inner
space 27 of the main housing 25 by other arrangements, which are not specifically limited
herein.

[0105] In some embodiments, the earphone core may include a functional component 51
that may be arranged in the first accommodating space 271 and used for vibrating and
generating sound. In some embodiments, the MP3 player may further include a wire 80
connected to the functional component 51.  An end of the wire 80 may be extended from
the first accommodating space 271 to the second accommodating space 272.

[0106] In some embodiments, the side partition 261 may be arranged with a wiring groove
2611 at the top edge away from the bottom wall 252. The wiring groove 2611 may

connect the first accommodation space 271 and the second accommodation space 272.
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Further, an end of the wire 12 away from the functional component may extend into the
second accommodating space 272 through the wire groove 2611.

[0107] After the end of the wire 12 away from the circuit housing 30 entering the core
housing 20 with the inserting portion 142, the end of the wire 12 may further extend into the
second accommodating space 272 and be electrically connected to the wire 80 in the
second accommodating space 272, so that a wire path connecting the first accommodating
space 271 to an external circuit through the second accommodating space 272 may be
formed. Thus, the functional component 51 may be electrically connected to the external
circuit arranged outside the core housing 20 through the wire path.

[0108] In some embodiments, the bottom partition 262 may also be arranged with a wiring
hole 2621, which connects the socket 22 with the second accommodating space 272, so
that the wire 12 entering the core housing from the socket 22 may extend to the second
accommodating space 272 through the wiring hole 2621.

[0109] The wire 12 and the wire 80 may be coiled and arranged in the second
accommodating space 272 after being connected in the second accommodating space
272. Specifically, the wire 12 and the wire 80 may be connected together by welding.
Further, the functional component 51 may be electrically connected to the external circuit,
S0 as to provide power for the normal operation of the functional component 51 through the
external circuit or transmit data to the earphone core 50.

[0110] It should be noted that when assembling the bone conductive MP3 player, the wire
is often longer than the actual requirement to facilitate assembly. However, if the extra
wires of the earphone core 50 may not be placed reasonably, it is easy to vibrate and make
abnormal noises when the functional component 51 is working, thereby reducing the sound
quality of the bone conductive MP3 player and affecting the user's experience of listening.
In this embodiment, the second accommodating space 272 may be separated from the
inner space 27 formed by the main housing 25 of the core housing 20 and used for

accommodating extra wires 12 and wires 80, so as to avoid or reduce the influence of the
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extra wires on the sound generated by the bone conductive MP3 player due to vibration,
thereby improving the sound quality.

[0111] In some embodiments, the partition component 26 may further include an inner
partition 263. The inner partition 263 may further divide the second accommodating
space 272 into two sub-accommodating spaces 2721. Specifically, the inner partition 263
may be arranged perpendicular to the bottom wall 252 of the main housing 25 and
connected to the side partition 261 and the peripheral sidewall 251 respectively, and further
extend to the wiring hole 2621, so as to divide the wiring hole 2621 into two, while dividing
the second accommodating space 272 into two sub-accommodating spaces 2721. Each
of the two wiring holes 2621 may be connected with a corresponding sub-accommodating
space 2721 respectively.

[0112] In this embodiment, there are two wires 12 and two wires 80. The two wires 12
may extend into respective sub-accommodating spaces 2721 along the corresponding
wiring holes 2621 respectively. The two wires 80 may enter the second accommodating
space 272 through the wiring groove 2611 together, separate after entering the second
accommodating space 272, be welded with the corresponding wires 12 in the
corresponding sub-accommodating spaces 2721 respectively, and further be coiled and
arranged in the corresponding sub-accommodating space 2721.

[0113] In some embodiments, the second accommodating space 272 may be further filled
with sealant. In this way, the wire 12 and the wire 80 included in the second
accommodating space 272 may be further fixed, which may reduce the adverse effect on
the sound quality caused by the vibration of the wire, improve the sound quality of the bone
conductive MP3 player, and protect the welding point between the wire 12 and the wire 80.
In addition, the purpose of waterproof and dustproof may also be achieved by sealing the
second accommodating space 272.

[0114] Referring to FIG. 2 and FIG. 3, in some embodiments, the circuit housing 30 and
the plug end 15 may be plugged and fixed, so that the circuit housing 30 may be fixed to
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the end of the ear hook 10 away from the core housing 20. When worn by the user, the
circuit housing 30 including the battery 70 and the circuit housing 30 including the control
circuit 60 may correspond to the left and right side of the user, respectively. The way of
plug and connection of the circuit housing 30 and the control circuit 60 may be different
from the corresponding plug end 15.

[0115] Specifically, the circuit housing 30 may be connected to the plug end 15 through
plug and connection, snap connection, or the like. In other words, in this embodiment, the
ear hook 10 and the circuit housing 30 may be formed separately, and then be assembled
after the form is completed, instead of directly forming the two together.

[0116] In this way, the ear hook 10 and the circuit housing 30 may be molded separately
with respective corresponding molds, instead of using the same larger-sized mold to form
the two integrally, which may reduce the size of the molding mold and the difficulty of mold
process. In addition, since the ear hook 10 and the circuit housing 30 are processed by
different molds, when the shape or structure of the ear hook 10 or the circuit housing 30
needs to be adjusted in the manufacturing process, it is sufficient to adjust the mold
corresponding to the structure. There is no need to adjust the mold corresponding to
another structure, so as to reduce the cost of production.

[0117] In some embodiments, the circuit housing 30 may be arranged with a socket 31.
The shape of the inner surface of the socket 31 may match the shape of at least part of the
outer end surface of the plug end 15, so that the plug end 15 may be at least partially
inserted into the socket 31.

[0118] Further, a slot 152 perpendicular to the inserted direction of the plug end 15 with
respect to the socket 31 may be arranged on opposite sides of the plug end 15,
respectively. Specifically, the two slots 152 may be symmetric and spaced apart on
opposite sides of the plug end 15, and both are connected to the sidewall of the plug end

15 in the vertical direction along the inserted direction.
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[0119] Referring to FIG. 2, the circuit housing 30 may be flat. For example, the cross-
section of the circuit housing 30 at the second socket 31 may be elliptical or other shapes
that may be flattened. In this embodiment, the two opposite sidewalls of the circuit
housing 30 with a larger area are main sidewalls 33 and the two opposite sidewalls with a
smaller area connecting the two main sidewalls 33 are auxiliary sidewalls 34.

[0120] It should be noted that the above description of the MP3 player is only a specific
example and should not be regarded as the only feasible implementation solution.
Obviously, for those skilled in the art, after understanding the basic principles of the MP3
player, various modifications and changes in forms and details of the specific methods and
steps for implementing the MP3 player may be made without departing from the principles.
However, those modifications and changes are still within the scope described above. For
example, the number of the fixed sleeves 13 is not limited to the at least two described in
the embodiments set forth above. The number of the fixed sleeves 13 may also be one,
which may be specifically determined according to actual requirements. As another
example, the shape of the cross-section of the circuit housing 30 at the socket 31 is not
limited to be elliptical. The shape of the cross-section may also be other shapes, such as
a triangle, a quadrilateral, a pentagon, and other polygons. Such modifications are all
within the protection scope of the present disclosure.

[0121] FIG. 10 is a structural diagram and an application scenario of a bone conductive
loudspeaker according to some embodiments of the present disclosure. Please refer to
FIG.10 and FIG.2. The housing 1004 in FIG.10 may be equivalent to the core housing 20
in FIG.2 and the driving device 1001 in FIG.10 may be equivalent to the earphone core 50
in FIG.2. In the following, the bone conductive loudspeaker only is used as an example to
describe the application scenario and structure of the loudspeaker apparatus. In some
embodiments, as shown in FIG.10, the bone conductive loudspeaker may include a driving
device 1001, a transmission component 1002, a panel 1003 (the panel 1003 may also be

referred to as a housing panel, which is the side of the core housing 20 facing the human
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body), and a housing 1004, etc. In some embodiments, the housing 1004 may include a
housing back and a housing side. The panel 1003 may be connected with the housing
back and the housing side. The driving device 1001 may transmit the vibrating signal to
the panel 1003 and/or the housing 1004 through the transmission component 1002, and
further transmit the sound to the human body by contacting with the panel 1003 or the
housing 1004 and human skin. In some embodiments, the panel 1003 and/or the housing
1004 of the bone conductive loudspeaker may be in contact with human skin at the tragus,
S0 as to transmit sound to the human body. In some embodiments, the panel 1003 and/or
the housing 1004 may also be in contact with human skin on the backside of the auricle.
[0122] In some embodiments, a straight line B (or a vibrating direction of a driving device)
of a driving force generated by the driving component 1001 and a normal line A of the
panel 1003 may form an angle 6. In other words, the straight line B is not parallel to the
normal line A.

[0123] The panel has an area that contacts or abuts the user’s body, such as human skin.
It should be understood that when the panel is covered with other materials (such as
silicone and other soft materials) to enhance the user’s wearing comfortability, the panel
and the user’s body are not in direct contact, but abut against each other. In some
embodiments, when the bone conductive loudspeaker is worn on the user’s body, the
whole area of the panel contacts or abuts the user’s body. In some embodiments, when
the bone conductive loudspeaker is worn on the user’s body, a part of the panel contacts or
abuts the user’s body. In some embodiments, the area of the panel contacting or abutting
the user’s body may account for more than 50% of the entire area of the panel. More
preferably, it may account for more than 60% of the entire area of the panel. In general,
the area of the panel contacting or abutting the user’s body may be flat or curved.

[0124] In some embodiments, when the area of the panel contacting or abutting the user’s
body is a flat surface, its normal line meets the general definition, that is, a dashed line

perpendicular to the flat surface. In some embodiments, when the area contacting or
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abutting the user’s body of the panel is a curved surface, its normal line is the average

normal line of the area, wherein, the average normal line is defined as follows:

&b Fds (1)’

where, 7, refers to the average normal line; # refers to the normal line of any point on the
curved surface; ds refers to a surface unit.

[0125] Further, the curved surface is a quasi-flat surface that is close to the flat surface.
That is, the curved surface is a surface that an angle between a normal line of any point of
at least 50% of the area on the curved surface and the average normal line is less than a
set threshold. In some embodiments, the set threshold may be less than 10°.  In some
embodiments, the set threshold may be less than 5°.

[0126] In some embodiments, the straight line B of the driving force and the normal line A
of the area of the panel 1003 for contacting or abutting the user’s body may form the angle
8. Avalue range of the angle 6 may be 0<<6<<180°. Further, the value range may be 0
<<B8<<{180° and not equal to 90°. In some embodiments, it is assumed that the straight
line B has a positive direction pointing to the outside of the bone conductive loudspeaker,
and the normal line A of the panel 1003 (or the normal line A’ of a contact surface of the
panel 1003 and the human skin) also has a positive direction pointing to the outside of the
bone conductive loudspeaker. Thus, the angle 6 formed by the normal line A or A’ and the
straight line B in the positive direction is an acute angle, that is, 0<<6<<90°. More
descriptions about the normal line A and A may be found in FIG. 12 and the descriptions
thereof.

[0127] FIG. 11 is a schematic diagram illustrating a direction of an included angle
according to some embodiments of the present disclosure. As shown in FIG. 11, in some
embodiments, a driving force generated by a driving device has a component in a first
quadrant and/or a third quadrant of a XOY plane coordinate system. As used herein, the
XQY plane coordinate system is a reference coordinate system whose origin O is located

on a contact surface between the panel and/or the housing and the human body after the
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bone conductive loudspeaker is worn on the human body. The X axis is parallel to the
coronal axis of the human body, the Y axis is parallel to the sagittal axis of the human body,
and the positive direction of the X axis faces the outside of the human body, the positive
direction of the Y axis faces the front of the human body. Quadrants should be
understood as four regions divided by the horizontal axis (such as X axis) and the vertical
axis (such as Y axis) in a rectangular coordinate system. Each region is a quadrant. The
quadrant is centered at the origin, and the X axis and Y axis are the dividing lines. The
upper right region (the region enclosed by the positive half axis of the X axis and the
positive half axis of the Y axis) is the first quadrant, the upper left region (the region
enclosed by the negative half axis of the X axis and the positive half axis of the Y axis) is
the second quadrant, the lower left region (the region enclosed by the positive half axis of
the X axis and the negative half axis of the Y axis) is the third quadrant, and the lower right
region (the region enclosed by the positive half axis of the X axis and the negative half axis
of the Y axis) is the fourth quadrant. The points on the X axis and the Y axis do not
belong to any quadrant. It should be understood that the driving force in the embodiment
may be directly located in the first quadrant and/or the third quadrant of the XOY plane
coordinate system, or the driving force may point to other directions, but the projection or
component in the first quadrant and/or the third quadrant is not equal to 0 in the XOY plane
coordinate system, and the projection or component in a direction of a Z axis may be equal
to O or not equal to 0. As used herein, the Z axis is perpendicular to the XOY plane and
passes through the origin O. In some embodiments, the angle 6 between the straight line
of the driving force and the normal line of the area contacting or abutting the user’s body of
the panel may be any acute angle, for example, the range of the angle 6 is 5°~80°. More
preferably, the range is 15°~70°. More preferably, the range is 25°~60°. More
preferably, the range is 25°~50°. More preferably, the range is 28°~50°. More
preferably, the range is 30°~39°. More preferably, the range is 31°~38°. More
preferably, the range is 32°~37°. More preferably, the range is 33°~36°. More
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preferably, the range is 33°~35.8°. More preferably, the range is 33.5°~35°.  Specifically,
the angle 6 may be 26°, 27°, 28°, 29°, 30°, 31°, 32°, 33°, 34°, 34.2°, 35°, 35.8°, 36°, 37°,
38°, etc., wherein the error is controlled within 0.2°. It should be noted that the
illustrations of the driving force direction described above should not be interpreted as a
limitation of the driving force in the present disclosure. In other embodiments, the driving
force may also have component in the second and fourth quadrants of the XOY plane
coordinate system, even the driving force may be located on the Y axis, or the like.

[0128] FIG. 12 is a structural diagram of a bone conductive loudspeaker acting on human
skin and bones according to the present disclosure.

[0129] In some embodiments, the straight line of the driving force is collinear or parallel to
the straight line of the vibration of the driving device. For example, in a driving device
based on the moving-coil principle, the direction of the driving force may be the same as or
opposite to the vibrating direction of the coil and/or the magnetic circuit component. The
panel may have a flat surface or curved surface, or there are a plurality of protrusions or
grooves on the panel. In some embodiments, when the bone conductive loudspeaker is
worn on the user’s body, the normal line of the area contacting or abutting the user’s body
of the panel is not parallel to the straight line of the driving force. In general, the area
contacting or abutting the user’s body of the panel is flat relatively. Specifically, it may
have a flat surface or a quasi-flat plane with little curvature. \When the area contacting or
abutting the user’s body of the panel has a flat surface, the normal line of any point on it
may be the normal line of the area. At this time, the normal line A of the panel 1003 may
be parallel or coincident to the normal line A’ of the contact surface between the panel 1003
and human skin.  When the panel used to contact the user’s body is non-planar, the
normal line of the area may be the average normal line. More detailed definitions of the
average normal line may be found in FIG. 10 and the descriptions thereof. In some other
embodiments, when the panel used to contact the user’s body is non-planar, the normal

line of the area may also be determined as follows: selecting a certain point in an area
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when the panel is in contact with human skin, determining a tangent plane of the panel at
the selected point, determining a straight line that passes through the point and is
perpendicular to the tangent plane, and designating the straight line as the normal line of
the panel. When the panel used to contact the user’s body is non-planar, different points
correspond to different tangent planes of the panel, and the determined normal line may
also be different. At this time, the normal line A’ is not parallel to the normal line A of the
panel. According to a specific embodiment of the present disclosure, the straight line of
the driving force (or the straight line of the vibration of the driving device) and the normal
line of the area may form an angle 6, where 0<<6<<180°. In some embodiments, when
the straight line of the driving force has a positive direction pointing to the outside of the
bone conductive loudspeaker from the panel (or the contact surface between the panel
and/or the housing and human skin), and the normal line of the designated panel (or the
contact surface between the panel and/or the housing and human skin) has a positive
direction pointing to the outside of the bone conductive loudspeaker, the angle formed by
the two straight lines in the positive direction is an acute angle.

[0130] As shown in FIG. 12, the bone conductive loudspeaker may include a driving
device (also referred to as a transducer in other embodiments), a transmission component
1803, a panel 1801, and a housing 1802. In some embodiments, a coil 1804 and a
magnetic circuit component 1807 are both ring-shaped. In some embodiments, the
driving device adopts a moving-coil driving mode, and includes the coil 1804 and the
magnetic circuit component 1807 .

[0131] In some embodiments, the coil 1804 and the magnetic circuit component 1807
have axes parallel to each other. The axis of the coil 1804 or the magnetic circuit
component 1807 is perpendicular to the radial plane of the coil 1804 and/ or the magnetic
circuit component 1807. In some embodiments, the coil 1804 and the magnetic circuit
component 1807 have the same central axis. The central axis of the coil 1804 is

perpendicular to the radial plane of the coil 1804 and passes through the geometric center
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of the coil 1804. The central axis of the magnetic circuit component 1807 is perpendicular
to the radial plane of the magnetic circuit component 1807 and passes through the
geometric center of the magnetic circuit component 1807. The axis of the coil 1804 or the
magnetic circuit component 1807 and the normal line of the panel 1801 may form the angle
8 described above.

[0132] Merely by way of example, the relationship between the driving force F and the
deformation S of the skin will be illustrated below combined with FIG. 12.  When the
straight line of the driving force generated by the driving device is parallel to the normal line
of the panel 1801 (i.e., the angle 0 is zero), the relationship between the driving force and
the total deformation of the skin is:

F =S XEXA/h (2),
where, F, refers to the driving force, S, refers to the total deformation of the skin in the
direction perpendicular to the skin, E refers to the elastic modulus of the skin, A refers to the
contact area between the panel and the skin, h refers to a total thickness of the skin (i.e., the
distance between the panel and the bone).

[0133] When the straight line of the driving force generated by the driving device is parallel
to the normal line of the area contacting or abutting the user’s body of the panel (i.e., the
angle 0 is 90°), the relationship between the driving force in the vertical direction and the

total deformation of the skin may be shown in Equation (3):

where, F,, refers to the driving force, S,, refers to the total deformation of the skin in the

direction parallel to the skin, G refers to the shear modulus of the skin, A refers to the
contact area between the panel and the skin, h refers to total thickness of the skin (i.e., the
distance between the panel and the bone).

[0134] The relationship between the shear modulus G and the elastic modulus E is:
G=E/2(1+7) (4),
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where, y refers to the Poisson’s ratio of the skin 0 <y < 0.5. Thus the shear modulus G

is less than the elastic modulus E, and under the same driving force, the corresponding

total deformation of the skin S,, > S,. Generally, the Poisson’s ratio of the skin is close to

0.4.
[0135] When the straight line of the driving force generated by the driving device is not
parallel to the normal line of the area contacting or abutting the user’s body of the panel,
the driving force in the horizontal direction and the driving force in the vertical direction are
expressed as the Equation (5) and Equation (6), respectively:
F, = F x cos (6) (3),
F;y=F Xsin (0) (6),
where, the relationship between the driving force F and the deformation S of the skin may

be shown in the following equation:

S=>l5,2+5,7 = 2% F x }/(cos (0)/E)? + (sin (6)/G)? (7).

[0136] VWhen the Poisson’s ratio is 0.4, the descriptions regarding the relationship

between the angle 8 and the total deformation of the skin may be found elsewhere of the
present disclosure.

[0137] FIG. 13 is a diagram illustrating an angle-relative displacement relationship of a
bone conductive loudspeaker according to some embodiments of the present disclosure.
As shown in FIG. 13, the relationship between the angle 8 and the total deformation of the
skin is that the greater the angle 6, and the greater the relative displacement, the greater
the total deformation S of the skin. The greater the angle 6, and the less the relative
displacement, the less the deformation s, of the skin in the vertical direction of the skin.
When the angle 0 is close to 90°, the deformation s, of the skin in the vertical direction of
the skin gradually tends to O.

[0138] The volume of the bone conductive loudspeaker in the low frequency part is
positively correlated with the total deformation of the skin S. The larger the S, the larger

the volume of the bone conductive loudspeaker in low frequency. The volume of the bone
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conductive loudspeaker in the high frequency part is positively correlated with the
deformation s, of the skin in the vertical direction of the skin. The larger the S|, the
larger the volume of the bone conductive loudspeaker in low frequency.

[0139] When the Poisson’s ratio of the skin is 0.4, the detailed illustration of the
relationship between the angle 6 and total deformation of the skin S, the deformation S, of
the skin in the vertical direction of the skin may be found in FIG. 13. As shown in FIG. 13,
the relationship between the angle 6 and the total deformation of the skin S is that the
larger the angle 6 and the larger the total deformation of the skin S, the larger the volume
of the corresponding bone conductive loudspeaker in the low frequency part. As shown in
FIG. 22, the relationship between the angle 6 and the deformation S, of the skin in the
vertical direction of the skin is that the larger the angle 8 and the smaller the deformation
S, of the skin in the vertical direction of the skin, the smaller the volume of the
corresponding bone conductive loudspeaker in the high frequency part.

[0140] It may be seen from Equation (7) and curves in FIG. 13 that with the increase of
the angle 6, the speed at which the total deformation of the skin S increases is different
from the speed at which the deformation S, of the skin in the vertical direction of the skin
decreases. The speed at which the total deformation of the skin S increases becomes
faster at first, and then becomes slower, and the speed at which the deformation S, of the
skin in the vertical direction of the skin decreases becomes faster and faster. In order to
balance the volume of the bone conductive loudspeaker in the low frequency part and the
high frequency part, the angle 6 should be at an appropriate value, for example, within a
range of 8 is 5°~80°, 15°~70°, 25°~50°, 25°~35°, 25°~30°, or the like.

[0141] FIG. 14 is a schematic diagram illustrating frequency response curves of a bone
conductive loudspeaker in a low-frequency part correspond to different angles 6 according
to some embodiments in the present disclosure. As shown in FIG. 14, the panel is in
contact with the skin and transmits vibration to the skin. During this process, the skin may

also affect the vibration of the bone conductive loudspeaker, so as to affect the frequency
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response curve of the bone conductive loudspeaker. From the above analysis, it is found
that the larger the included angle, the larger the total deformation of the skin under the
same driving force, and for the bone conductive loudspeaker, it is equivalent to that the
elasticity of the skin relative to the panel decreases. It may be further understood that
when a certain angle 8 is formed between the straight line of the driving force generated by
the driving device and the normal line of the area contacting or abutting the user’s body of
the panel. Especially when the angle 6 increases, the resonance peak in the low
frequency area of the frequency response curve may be adjusted to a lower frequency
area, thus making the low frequency to dive deeper and increasing signals in the low
frequencies. Compared with other techniques to improve the low frequency components
of the sound (e.g., adding a vibration transmission plate to the bone conductive
loudspeaker), setting the included angle may suppress the increase of the vibration
effectively while increasing the energy of the low frequency, so as to reduce the sense of
vibration, which improves the sensitivity of the low frequency of the bone conductive
loudspeaker significantly, and improves the sound quality and human experience. It
should be noted that, in some embodiments, the increase of the low frequency and the
reduction of the vibration may be expressed as when the angle 6 increases in the range of
(0, 90°), the energy in the range of the low frequency of the vibration or the sound signal(s)
increases, and the sense of vibration also increases, but the degree of energy increase in
the low frequency range is greater than the degree of vibration sensation increase. Thus,
in relative effect, the vibration sensation is reduced relatively. It may be seen in FIG. 14,
when the included angle is relatively large, the resonance peak in the low frequency area
may appear in a lower frequency range, which extends the flat part of the frequency
curvature, so as to improve the sound quality of the loudspeaker.

[0142] It should be noted that the illustration of the bone conductive loudspeaker
described above is only a specific example, and should not be regarded as the only

feasible implementation. Obviously, for those skilled in the art, after the basic principles of
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the bone conductive loudspeaker, it may be possible to make various modifications and
changes in forms and details of the specific methods and steps for implementing the bone
conductive loudspeaker without departing from the principles, but the modifications and
changes are still within the scope illustrated above. For example, the minimum angle 6
between the straight line of the driving force generated by the driving device and the
normal line of the area contacting or abutting the user’s body of the panel may be any
acute angle. The acute angle herein is not limited to 5°~80° described above. The angle
B may be less than 5°, such as 1°, 2°, 3°, 4°, etc. In other embodiments, the angle 6 may
be larger than 80° and less than 90°, such as 81°, 82°, 85°, etc. In some embodiments,
the specific value of the angle 6 may not be an integer (e.g., 81.3°. 81.38°). Such
deformations are all within the protection scope of the present disclosure.

[0143] FIG. 15 is a longitudinal sectional view illustrating a loudspeaker apparatus
according to some embodiments of the present disclosure. As shown in Figure 15, the
speaker may include a first magnetic unit 1502, a first magnetically conductive unit 1504, a
second magnetically conductive unit 1506, a first vibration plate 1508, a voice coil 1510, a
second vibration plate 1512, and a vibration panel 1514. As used herein, some units of
the earphone core of the loudspeaker apparatus may correspond to the magnetic circuit
component. In some embodiments, the magnetic circuit component may include the first
magnetic unit 1502, the first magnetically conductive unit 1504, and the second
magnetically conductive unit 1506. The magnetic circuit component may generate a first
full magnetic field (also referred to "total magnetic field of the magnetic circuit component"
or "first magnetic field").

[0144] The magnetic unit described in the present disclosure may refer to a unit that may
generate a magnetic field, such as a magnet. The magnetic unit may have a
magnetization direction. The magnetization direction may refer to a direction of a
magnetic field inside the magnetic unit.  In some embodiments, the first magnetic unit 302

may include one or more magnets. The first magnetic unit may generate a second

38

IPR2025-00843; Mojawa
Ex. 1033 - Page 168



Attorney Docket No. 20608-0081US00

magnetic field. In some embodiments, the magnet may include a metal alloy magnet,
ferrite, or the like. The metal alloy magnet may include neodymium iron boron, samarium
cobalt, aluminum nickel cobalt, iron chromium cobalt, aluminum iron boron, iron carbon
aluminum, or the like, or any combination thereof. Ferrite may include barium ferrite, steel
ferrite, manganese ferrite, lithium manganese ferrite, or the like, or any combination
thereof.

[0145] In some embodiments, a lower surface of the first magnetically conductive unit
1504 may be connected to an upper surface of the first magnetic unit 1502. The second
magnetically conductive unit 1506 may be connected to the first magnetic unit 1502. It
should be noted that the magnetically conductive unit herein may also refer to a magnetic
field concentrator or an iron core. The magnetically conductive unit may adjust a
distribution of a magnetic field (e.g., a second magnetic field generated by the first
magnetic unit 1502). The magnetically conductive unit may include a unit made of a soft
magnetic material. In some embodiments, the soft magnetic material may include metal
materials, metal alloys, metal oxide materials, amorphous metal materials, etc., such as
iron, iron-silicon alloys, iron-aluminum alloys, nickel-iron alloys, iron-cobalt series alloys,
low carbon steel, silicon steel sheet, silicon steel sheet, ferrite, etc. In some
embodiments, the magnetically conductive unit may be processed by casting, plastic
processing, cutting processing, powder metallurgy, or the like, or any combination thereof.
The casting may include sand casting, investment casting, pressure casting, centrifugal
casting, etc. The plastic processing may include rolling, casting, forging, stamping,
extrusion, drawing, or the like, or any combination thereof. The cutting processing may
include turning, milling, planing, grinding, or the like. In some embodiments, the
processing method of the magnetically conductive unit may include 3D printing, CNC
machine tools, or the like. A connection manner between the first magnetically conductive
unit 1504, the second magnetically conductive unit 1506, and the first magnetic unit 1502

may include bonding, snapping, welding, riveting, bolting, or the like, or any combination
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thereof. In some embodiments, the first magnetic unit 1502, the first magnetically
conductive unit 1504, and the second magnetically conductive unit 1506 may be disposed
as an axisymmetric structure. The axisymmetric structure may be a ring structure, a
columnar structure, or other axisymmetric structures.

[0146] In some embodiments, a magnetic gap may form between the first magnetic unit
1502 and the second magnetically conductive unit 1506. The voice coil 1510 may be
disposed in the magnetic gap. The voice coil 1510 may be connected to the first vibration
plate 1508. The first vibration plate 1508 may be connected to the second vibration plate
1512. The second vibration plate 1512 may be connected to the vibration panel 1514.
When a current is passed into the voice coil 1510, the voice coil 1510 may be located in a
magnetic field formed by the first magnetic unit 1502, the first magnetically conductive unit
1504, and the second magnetically conductive unit 1506, and applied to an ampere force.
The ampere force may drive the voice coil 1510 to vibrate, and the vibration of the voice
coil 1510 may drive the vibration of the first vibration plate 1508, the second vibration plate
1512, and the vibration panel 1514. The vibration panel 1514 may transmit the vibration
to auditory nerves through tissues and bones, so that a person may hear a sound. The
vibration panel 1514 may be in direct contact with human skins, or contact with the skins
through a vibration transmission layer made of a specific material.

[0147] In some embodiments, for a loudspeaker apparatus with a single magnetic unit,
magnetic induction line(s) passing through the voice coil may not be uniform and divergent.
At the same time, magnetic leakage may form in the magnetic circuit. That is, more
magnetic induction lines may leak outside the magnetic gap and fail to pass through the
voice coil. As a result, a magnetic induction strength (or magnetic field strength) at the
position of the voice coil may decrease, which may affect the sensitivity of the loudspeaker
apparatus. Therefore, the loudspeaker apparatus 100 may further include at least one
second magnetic unit and/or at least one third magnetically conductive unit (not shown in

figures). The at least one second magnetic unit and/or at least one third magnetically
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conductive unit may suppress the leakage of the magnetic induction lines and restrict the
shape of the magnetic induction lines passing through the voice coil. Therefore, more
magnetic induction lines may pass through the voice coil as horizontally and densely as
possible to increase the magnetic induction strength (or magnetic field strength) at the
position of the voice coil, thereby increasing the sensitivity of the loudspeaker apparatus,
and further improving the mechanical conversion efficiency of the loudspeaker apparatus
(i.e., the efficiency of converting the input power of the loudspeaker apparatus into the
mechanical energy of the vibration of the voice coil).

[0148] FIG. 16 is a longitudinal sectional view illustrating a magnetic circuit component
2100 according to some embodiments of the present disclosure. As shown in FIG. 16, the
magnetic circuit component 2100 may include a first magnetic unit 2102, a first
magnetically conductive unit 2104, a second magnetically conductive unit 2106, and a
second magnetic unit 2108. In some embodiments, the first magnetic unit 2102 and/or
the second magnetic unit 2108 may include any one or more magnets described in the
present disclosure. In some embodiments, the first magnetic unit 2102 may include a first
magnet, and the second magnetic unit 2108 may include a second magnet. The first
magnet may be the same as or different from the second magnet. The first magnetically
conductive unit 2104 and/or the second magnetically conductive unit 2106 may include any
one or more magnetically conductive materials described in the present disclosure. The
processing manner of the first magnetically conductive unit 2104 and/or the second
magnetically conductive unit 2106 may include any one or more processing manners
described in the present disclosure. In some embodiments, the first magnetic unit 2102
and/or the first magnetically conductive unit 2104 may be disposed as an axisymmetric
structure. For example, the first magnetic unit 2102 and/or the first magnetically
conductive unit 2104 may be a cylinder, a cuboid, or a hollow ring (e.g., the cross-section is
a shape of the runway). In some embodiments, the first magnetic unit 2102 and the first

magnetically conductive unit 2104 may be coaxial cylinders with the same or different
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diameters. In some embodiments, the second magnetically conductive unit 2106 may be
a groove-type structure. The groove-type structure may include a U-shaped section (as
shown in FIG. 15). The groove-type second magnetically conductive unit 2106 may
include a bottom plate and a side wall. In some embodiments, the bottom plate and the
side wall may be integrally formed as a whole. For example, the side wall may be formed
by extending the bottom plate in a direction perpendicular to the bottom plate. In some
embodiments, the bottom plate may be connected to the side wall through any one or more
connection manners described in the present disclosure. The second magnetic unit 2108
may be disposed as a ring shape or a sheet shape. In some embodiments, the second
magnetic unit 2108 may be the ring shape. The second magnetic unit 2108 may include
an inner ring and an outer ring.  In some embodiments, the shape of the inner ring and/or
the outer ring may be aring, an ellipse, a triangle, a quadrangle, or any other polygons. In
some embodiments, the second magnetic unit 2108 may be formed by arranging a number
of magnets. Both ends of any one of the number of magnets may be connected to or
have a certain distance from both ends of an adjacent magnet. The spacing between the
magnets may be the same or different. In some embodiments, the second magnetic unit
2108 may be formed by arranging two or three sheet-shaped magnets equidistantly. The
shape of the sheet-shaped magnet may be fan-shaped, a quadrangular shape, or the like.
In some embodiments, the second magnetic unit 2108 may be coaxial with the first
magnetic unit 2102 and/or the first magnetically conductive unit 2104.

[0149] In some embodiments, the upper surface of the first magnetic unit 2102 may be
connected to the lower surface of the first magnetically conductive unit 2104. The lower
surface of the first magnetic unit 2102 may be connected to the bottom plate of the second
magnetically conductive unit 306. The lower surface of the second magnetic unit 2108
may be connected to the side wall of the second magnetically conductive unit 2106. The
connection manners between the first magnetic unit 2102, the first magnetically conductive

unit 2104, the second magnetically conductive unit 2106, and/or the second magnetic unit
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2108 may include bonding, snapping, welding, riveting, bolting, or the like, or any
combination thereof.

[0150] In some embodiments, a magnetic gap may be formed between the first magnetic
unit 2102 and/or the first magnetically conductive unit 2104 and the inner ring of the
second magnetic unit 2108. A voice coil 2128 may be disposed in the magnetic gap. In
some embodiments, heights of the second magnetic unit 2108 and the voice coil 2128
relative to the bottom plate of the second magnetically conductive unit 2106 may be equal.
In some embodiments, the first magnetic unit 2102, the first magnetically conductive unit
2104, the second magnetically conductive unit 2106, and the second magnetic unit 2108
may form a magnetic circuit. In some embodiments, the magnetic circuit component 2100
may generate a first full magnetic field (also referred to "total magnetic field of magnetic
circuit component" or "first magnetic field"). The first magnetic unit 2102 may generate a
second magnetic field. The first full magnetic field may be formed by magnetic fields
generated by all components (e.g., the first magnetic unit 2102, the first magnetically
conductive unit 2104, the second magnetically conductive unit 2106, and the second
magnetic unit 2108) in the magnetic circuit component 2100. The magnetic field strength
of the first full magnetic field in the magnetic gap (also referred to as magnetic induction
strength or magnetic flux density) may be greater than the magnetic field strength of the
second magnetic field in the magnetic gap. In some embodiments, the second magnetic
unit 2108 may generate a third magnetic field. The third magnetic field may increase the
magnetic field strength of the first full magnetic field in the magnetic gap. The third
magnetic field increasing the magnetic field strength of the first full magnetic field herein
may mean that the magnetic strength of the first full magnetic field in the magnetic gap
when the third magnetic field exists (i.e., the second magnetic unit 2108 exists) may be
greater than that of the first full magnetic field when the third magnetic field does not exist
(i.e., the second magnetic unit 2108 does not exist). In other embodiments of the

specification, unless otherwise specified, the magnetic circuit component may mean a
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structure including all magnetic units and magnetically conductive units. The first full
magnetic field may represent the magnetic field generated by the magnetic circuit
component as a whole. The second magnetic field, the third magnetic field, ..., and the N-
th magnetic field may respectively represent the magnetic fields generated by the
corresponding magnetic units. In different embodiments, the magnetic unit that generates
the second magnetic field (the third magnetic field, ..., or the N-th magnetic field) may be
the same or different.

[0151] In some embodiments, an included angle between a magnetization direction of the
first magnetic unit 2102 and a magnetization direction of the second magnetic unit 2108
may be between 0 degrees and 180 degrees. In some embodiments, the included angle
between the magnetization direction of the first magnetic unit 2102 and the magnetization
direction of the second magnetic unit 2108 may be between 45 degrees and 135 degrees.
In some embodiments, the induced angle between the magnetization direction of the first
magnetic unit 2102 and the magnetization direction of the second magnetic unit 2108 may
be equal to or greater than 90 degrees. In some embodiments, the magnetization
direction of the first magnetic unit 2102 may be perpendicular to the lower surface or the
upper surface of the first magnetic unit 302 and be vertically upward (as shown by the
direction a in the figure). The magnetization direction of the second magnetic unit 2108
may be directed from the inner ring of the second magnetic unit 2108 to the outer ring (as
shown by the direction b on the right side of the first magnetic unit 2102 in the figure, the
magnetization direction of the first magnetic unit 2102 may deflect 90 degrees in a
clockwise direction).

[0152] In some embodiments, at the position of the second magnetic unit 2108, an
included angle between the direction of the first full magnetic field and the magnetization
direction of the second magnetic unit 2108 may not be greater than 90 degrees. In some
embodiments, at the position of the second magnetic unit 2108, the included angle

between the direction of the magnetic field generated by the first magnetic unit 2102 and
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the direction of the magnetization of the second magnetic unit 2108 may be less than or
equal to 90 degrees, such as 0 degrees, 10 degrees, 20 degrees, or the like.

[0163] Compared with a magnetic circuit component with a single magnetic unit, the
second magnetic unit 2108 may increase the total magnetic flux in the magnetic gap of the
magnetic circuit component 2100, thereby increasing the magnetic induction intensity in the
magnetic gap. And, under the action of the second magnetic unit 2108, originally
scattered magnetic induction lines may converge to the position of the magnetic gap,
further increasing the magnetic induction intensity in the magnetic gap.

[01564] FIG.17 is a longitudinal sectional view illustrating a magnetic circuit component
2600 according to some embodiments of the present disclosure. As shown in FIG. 17,
different from the magnetic circuit component 2100, the magnetic circuit component 2600
may further include at least one electrically conductive unit (e.g., a first electrically
conductive unit 2118, a second electrically conductive unit 2120, and a third electrically
conductive unit 2122).

[0155] The electrically conductive unit may include a metal material, a metal alloy
material, an inorganic non-metal material, or other conductive materials. The metal
material may include gold, silver, copper, aluminum, etc. The metal alloy material may
include an iron-based alloy, an aluminum-based alloy material, a copper-based alloys, a
zinc-based alloys, etc. The inorganic non-metal material may include graphite, etc. The
electrically conductive unit may be a sheet shape, a ring shape, a mesh shape, or the like.
The first electrically conductive unit 2118 may be disposed on an upper surface of the first
magnetically conductive unit 2104. The second electrically conductive unit 2120 may be
connected to the first magnetic unit 2102 and the second magnetically conductive unit
2106. The third electrically conductive unit 2122 may be connected to a side wall of the
first magnetic unit 2102. In some embodiments, the first magnetically conductive unit
2104 may protrude from the first magnetic unit 2102 to form a first concave portion. The

third electrically conductive unit 2122 may be disposed on the first concave portion. In
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some embodiments, the first electrically conductive unit 2118, the second electrically
conductive unit 2120, and the third electrically conductive unit 2122 may include the same
or different conductive materials. The first electrically conductive unit 2118, the second
electrically conductive unit 2120, and the third electrically conductive unit 2122 may be
respectively connected to the first magnetically conductive unit 2104, the second
magnetically conductive unit 2106 and/or the first magnetic unit 2102 through any one or
more connection manners described in the present disclosure.

[0156] A magnetic gap may be formed between the first magnetic unit 2102, the first
magnetically conductive unit 2104, and the inner ring of the second magnetic unit 2108. A
voice coil 2128 may be disposed in the magnetic gap. The first magnetic unit 2102, the
first magnetically conductive unit 2104, the second magnetically conductive unit 2106, and
the second magnetic unit 2108 may form a magnetic circuit. In some embodiments, the
electrically conductive unit may reduce an inductive reactance of the voice coil 2128. For
example, if a first alternating current flows through the voice coil 2128, a first alternating
induced magnetic field may be generated near the voice coil 2128. Under the action of
the magnetic field in the magnetic circuit, the first alternating induced magnetic field may
cause the inductive reactance of the voice coil 2128 and hinder the movement of the voice
coil 2128. When an electrically conductive unit (e.g., the first electrically conductive unit
2118, the second electrically conductive unit 2120, and the third electrically conductive unit
2122) is disposed near the voice coil 2128, the electrically conductive unit may induce a
second alternating current under the action of the first alternating induced magnetic field.
A third alternating current in the electrically conductive unit may generate a second
alternating induced magnetic field near the third alternating current. The second
alternating induction magnetic field may be opposite to the first alternating induction
magnetic field, and weaken the first alternating induction magnetic field, thereby reducing
the inductive reactance of the voice coil 2128, increasing the current in the voice coil, and

improving the sensitivity of the speaker.
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[01567] FIG.18 is a longitudinal sectional view illustrating a magnetic circuit component
2700 according to some embodiments of the present disclosure. As shown in FIG. 18,
different from the magnetic circuit component 2500, the magnetic circuit component 2700
may further include a third magnetic unit 2110, a fourth magnetic unit 2112, a fifth magnetic
unit 2114, a third magnetically conductive unit 2116, a sixth magnetic unit 2124, and a
seventh magnetic unit 2126. The third magnetic unit 2110, the fourth magnetic unit 2112,
the fifth magnetic unit 2114, the third magnetically conductive unit 2116 and/or the sixth
magnetic unit 2124, and the seventh magnetic unit 2126 may be disposed as coaxial ring
cylinders.

[0158] In some embodiments, an upper surface of the second magnetic unit 2108 may be
connected to the seventh magnetic unit 2126. A lower surface of the second magnetic
unit 2108 may be connected to the third magnetic unit 2110. The third magnetic unit 2110
may be connected to the second magnetically conductive unit 2106. An upper surface of
the seventh magnetic unit 2126 may be connected to the third magnetically conductive unit
2116. The fourth magnetic unit 2112 may be connected to the second magnetically
conductive unit 2106 and the first magnetic unit 2102. The sixth magnetic unit 2124 may
be connected to the fifth magnetic unit 2114, the third magnetically conductive unit 2116,
and the seventh magnetic unit 2126. In some embodiments, the first magnetic unit 2102,
the first magnetically conductive unit 2104, the sixth magnetic unit 2124, the second
magnetically conductive unit 2106, the second magnetic unit 2108, the third magnetic unit
2110, the fourth magnetic unit 2112, the fifth magnetic unit 2114, the third magnetically
conductive unit 2116, and the seventh magnetic unit 2126 may form a magnetic circuit and
a magnetic gap.

[0159] In some embodiments, an included angle between a magnetization direction of the
first magnetic unit 2102 and a magnetization direction of the sixth magnetic unit 2124 may
be between 0 degrees and 180 degrees. In some embodiments, the included angle

between the magnetization direction of the first magnetic unit 2102 and the magnetization
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direction of the sixth magnetic unit 2124 may be between 45 degrees and 135 degrees.

In some embodiments, the included angle between the magnetization direction of the first
magnetic unit 2102 and the magnetization direction of the sixth magnetic unit 2124 may not
be higher than 90 degrees. In some embodiments, the magnetization direction of the first
magnetic unit 2102 may be perpendicular to a lower surface or an upper surface of the first
magnetic unit 2102 and be vertically upward (as shown by the direction a in the figure).
The magnetization direction of the sixth magnetic unit 2124 may be directed from an outer
ring of the sixth magnetic unit 2124 to an inner ring (as shown by the direction g on the
right side of the first magnetic unit 2102 in the figure, the magnetization direction of the first
magnetic unit 2102 may deflect 270 degrees in a clockwise direction). In some
embodiments, the magnetization direction of the sixth magnetic unit 2124 may be the same
as that of the fourth magnetic unit 2112 in the same vertical direction.

[0160] In some embodiments, at the position of the sixth magnetic unit 2124, an included
angle between the direction of the magnetic field generated by the magnetic circuit
component 2700 and the magnetization direction of the sixth magnetic unit 2124 may not
be higher than 90 degrees. In some embodiments, at the position of the sixth magnetic
unit 2124, the included angle between the direction of the magnetic field generated by the
first magnetic unit 2102 and the magnetized direction of the sixth magnetic unit 2124 may
be less than or equal to 90 degrees, such as 0 degrees, 10 degrees, or 20 degrees.

[0161] In some embodiments, the included angle between the magnetization direction of
the first magnetic unit 2102 and the magnetization direction of the seventh magnetic unit
2126 may be between 0 degrees and 180 degrees. In some embodiments, the included
angle between the magnetization direction of the first magnetic unit 2102 and the
magnetization direction of the seventh magnetic unit 2126 may be between 45 degrees
and 135 degrees. In some embodiments, the included angle between the magnetization
direction of the first magnetic unit 2102 and the magnetization direction of the seventh

magnetic unit 2126 may not be higher than 90 degrees. In some embodiments, the

48

IPR2025-00843; Mojawa
Ex. 1033 - Page 178



Attorney Docket No. 20608-0081US00

magnetization direction of the first magnetic unit 2102 may be perpendicular to a lower
surface or an upper surface of the first magnetic unit 2102 and be vertically upward (as
shown by the direction a in the figure). The magnetization direction of the seventh
magnetic unit 2126 may be directed from the lower surface of the seventh magnetic unit
2126 to the upper surface (as shown in the direction f on the right side of the first magnetic
unit 2102 in the figure, the magnetization direction of the first magnetic unit 2102 may
deflect 360 degrees in a clockwise direction). In some embodiments, the magnetization
direction of the seventh magnetic unit 2126 may be opposite to that of the third magnetic
unit 2110.

[0162] In some embodiments, at the position of the seventh magnetic unit 2126, the
included angle between the direction of the magnetic field generated by magnetic circuit
component 2700 and the direction of magnetization of the seventh magnetic unit 2126 may
not be higher than 90 degrees. In some embodiments, at the position of the seventh
magnetic unit 2126, the included angle between the direction of the magnetic field
generated by the first magnetic unit 2102 and the magnetized direction of the seventh
magnetic unit 2126 may be less than or equal to 90 degrees, such as 0 degrees, 10
degrees, or 20 degrees.

[0163] In the magnetic circuit component 2700, the third magnetically conductive unit 2116
may close the magnetic circuit generated by the magnetic circuit component 2700, so that
more magnetic induction lines may be concentrated in the magnetic gap, thereby
implementing the effect of suppressing the magnetic leakage, increasing the magnetic
induction strength in the magnetic gap, and improving the sensitivity of the loudspeaker
apparatus.

[0164] FIG.19 is a longitudinal sectional view illustrating a magnetic circuit component
2900 according to some embodiments of the present disclosure. As shown in FIG. 19, the

magnetic circuit component 2900 may include a first magnetic unit 2902, a first
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magnetically conductive unit 2904, a first full magnetic field changing unit 2906, and a
second magnetic unit 2908.

[0165] An upper surface of the first magnetic unit 2902 may be connected to a lower
surface of the first magnetically conductive unit 2904. The second magnetic unit 2908
may be connected to the first magnetic unit 2902 and the first full magnetic field changing
unit 2906. The connection manners between the first magnetic unit 2902, the first
magnetically conductive unit 2904, the first full magnetic field changing unit 2906, and/or
the second magnetic unit 2908 may be based on any one or more connection manners
described in the present disclosure. In some embodiments, the first magnetic unit 2902,
the first magnetically conductive unit 2904, the first full magnetic field changing unit 2906,
and/or the second magnetic unit 2908 may form a magnetic circuit and a magnetic gap.
[0166] In some embodiments, the magnetic circuit component 2900 may generate a first
full magnetic field. The first magnetic unit 2902 may generate a second magnetic field.
A magnetic field intensity of the first full magnetic field in the magnetic gap may be greater
than the magnetic field intensity of the second magnetic field in the magnetic gap. In
some embodiments, the second magnetic unit 2908 may generate a third magnetic field.
The third magnetic field may increase a magnetic field strength of the second magnetic
field in the magnetic gap.

[0167] In some embodiments, the included angle between the magnetization direction of
the first magnetic unit 2902 and the magnetization direction of the second magnetic unit
2908 may be between 0 degrees and 180 degrees. In some embodiments, the included
angle between the magnetization direction of the first magnetic unit 2902 and the
magnetization direction of the second magnetic unit 2908 may be between 45 degrees and
135 degrees. In some embodiments, the included angle between the magnetization
direction of the first magnetic unit 2902 and the magnetization direction of the second

magnetic unit 2908 may not be higher than 90 degrees.
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[0168] In some embodiments, at the position of the second magnetic unit 2908, the
included angle between a direction of the first full magnetic field and the magnetization
direction of the second magnetic unit 2908 may not be higher than 90 degrees. In some
embodiments, at the position of the second magnetic unit 2908, the included angle
between the direction of the magnetic field generated by the first magnetic unit 2902 and
the direction of magnetization of the second magnetic unit 2908 may be a less than or
equal to 90 degrees, such as 0 degrees, 10 degrees, or 20 degrees. As another example,
the magnetization direction of the first magnetic unit 2902 may be perpendicular to the
lower surface or the upper surface of the first magnetic unit 2902 and be vertically upward
(as shown by the direction a in the figure). The magnetization direction of the second
magnetic unit 2908 may be directed from the outer ring of the second magnetic unit 2908
to the inner ring (as shown by the direction ¢ on the right side of the first magnetic unit
2902 in the figure, the magnetization direction of the first magnetic unit 2902 may deflect
270 degrees in a clockwise direction).

[0169] Compared with a magnetic circuit component with a single magnetic unit, the first
full magnetic field changing unit 2906 in the magnetic circuit component 2900 may increase
the total magnetic flux in the magnetic gap, thereby increasing the magnetic induction
intensity in the magnetic gap. And, under the action of the first full magnetic field
changing unit 2906, originally scattered magnetic induction lines may converge to the
position of the magnetic gap, further increasing the magnetic induction intensity in the
magnetic gap.

[0170] FIG.20 is a longitudinal sectional view illustrating a magnetic circuit component
3000 according to some embodiments of the present disclosure. As shown in FIG. 20, in
some embodiments, the magnetic circuit component 3000 may include the first magnetic
unit 2902, a first magnetically conductive unit 2904, a first full magnetic field changing unit
2906, a second magnetic unit 2908, a third magnetic unit 2910, a fourth magnetic unit

2912, a fifth magnetic unit 2916, a sixth magnetic unit 2918, a seventh magnetic unit 2920,
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and a second ring unit 2922. In some embodiments, the first full magnetic field changing
unit 2906 and/or the second ring unit 2922 may include a ring-shaped magnetic unit or a
ring-shaped magnetically conductive unit. The ring-shaped magnetic unit may include any
one or more magnetic materials described in the present disclosure. The ring-shaped
magnetically conductive unit may include any one or more magnetically conductive
materials described in the present disclosure.

[0171] In some embodiments, the sixth magnetic unit 2918 may be connected to the fifth
magnetic unit 2916 and the second ring unit 2922. The seventh magnetic unit 2920 may
be connected to the third magnetic unit 2910 and the second ring unit 2922. In some
embodiments, the first magnetic unit 2902, the fifth magnetic unit 2916, the second
magnetic unit 2908, the third magnetic unit 2910, the fourth magnetic unit 2912, the sixth
magnetic unit 2918, and/or the seventh magnetic unit 2920, the first magnetically
conductive unit 2904, the first full magnetic field changing unit 2906, and the second ring
unit 2922 may form a magnetic circuit.

[0172] In some embodiments, an included angle between the magnetization direction of
the first magnetic unit 2902 and a magnetization direction of the sixth magnetic unit 2918
may be between 0 degrees and 180 degrees. In some embodiments, the angle between
the magnetization direction of the first magnetic unit 2902 and the magnetization direction
of the sixth magnetic unit 2918 may be between 45 degrees and 135 degrees. In some
embodiments, the included angle between the magnetization direction of the first magnetic
unit 2902 and the magnetization direction of the sixth magnetic unit 2918 may not be
higher than 90 degrees. In some embodiments, the magnetization direction of the first
magnetic unit 2902 may be perpendicular to the lower surface or the upper surface of the
first magnetic unit 2902 and be vertically upward (as shown by the direction a in the figure).
The magnetization direction of the sixth magnetic unit 2918 may be directed from an outer
ring of the sixth magnetic unit 2918 to an inner ring (as shown by the direction f on a right

side of the first magnetic unit 2902 in the figure, the magnetization direction of the first
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magnetic unit 2902 may deflect 270 degrees in a clockwise direction). In some
embodiments, in the same vertical direction, the magnetization direction of the sixth
magnetic unit 2918 may be the same as that of the second magnetic unit 2908. In some
embodiments, the magnetization direction of the first magnetic unit 2902 may be
perpendicular to the lower surface or the upper surface of the first magnetic unit 2902 and
be vertically upward (as shown by the direction a in the figure). The magnetization
direction of the seventh magnetic unit 2920 may be directed from the lower surface of the
seventh magnetic unit 2920 to the upper surface (as shown by the direction e on the right
side of the first magnetic unit 2902 in the figure, the magnetization direction of the first
magnetic unit 2902 may deflect 360 degrees in the clockwise direction). In some
embodiments, a magnetization direction of the seventh magnetic unit 2920 may be the
same as that of the fourth magnetic unit 2912.

[0173] In some embodiments, at a position of the sixth magnetic unit 2918, an included
angle between a direction of a magnetic field generated by the magnetic circuit component
2900 and the magnetization direction of the sixth magnetic unit 2918 may not be higher
than 90 degrees. In some embodiments, at the position of the sixth magnetic unit 2918,
the included angle between the direction of the magnetic field generated by the first
magnetic unit 2902 and the direction of magnetization of the sixth magnetic unit 2918 may
be less than or equal to 90 degrees, such as 0 degrees, 10 degrees, or 20 degrees.
[0174] In some embodiments, an included angle between the magnetization direction of
the first magnetic unit 2902 and the magnetization direction of the seventh magnetic unit
2920 may be between 0 degrees and 180 degrees. In some embodiments, the included
angle between the magnetization direction of the first magnetic unit 2902 and the
magnetization direction of the seventh magnetic unit 2920 may be between 45 degrees
and 135 degrees. In some embodiments, the included angle between the magnetization
direction of the first magnetic unit 2902 and the magnetization direction of the seventh

magnetic unit 2920 may not be higher than 90 degrees.
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[0175] In some embodiments, at a position of the seventh magnetic unit 2920, an included
angle between a direction of a magnetic field generated by the magnetic circuit component
3000 and the magnetization direction of the seventh magnetic unit 2920 may not be higher
than 90 degrees. In some embodiments, at the position of the seventh magnetic unit
2920, the included angle between the direction of the magnetic field generated by the first
magnetic unit 2902 and the direction of magnetization of the seventh magnetic unit 2920
may be less than or equal to 90 degrees, such as 0 degrees, 10 degrees, or 20 degrees.
[0176] In some embodiments, the first full magnetic field changing unit 2906 may be a
ring-shaped magnetic unit. In such cases, a magnetization direction of the first full
magnetic field changing unit 2906 may be the same as that of the second magnetic unit
2908 or the fourth magnetic unit 2912. For example, on the right side of the first magnetic
unit 2902, the magnetization direction of the first full magnetic field changing unit 2906 may
be directed from an outer ring to an inner ring of the first full magnetic field changing unit
2906. In some embodiments, the second ring unit 2922 may be a ring-shaped magnetic
unit. In such cases, a magnetization direction of the second ring unit 2922 may be the
same as that of the sixth magnetic unit 2918 or the seventh magnetic unit 2920. For
example, on the right side of the first magnetic unit 2902, the magnetization direction of the
second ring unit 2922 may be directed from an outer ring to an inner ring of the second ring
unit 2922.

[0177] In the magnetic circuit component 3000, a number of magnetic units may increase
the total magnetic flux. Different magnetic units may interact with each other, thereby
suppressing the leakage of the magnetic induction lines, increasing the magnetic induction
strength in the magnetic gap, and improving the sensitivity of the loudspeaker apparatus.
[0178] FIG.21 is a longitudinal sectional view illustrating a magnetic circuit component
3100 according to some embodiments of the present disclosure. As shown in FIG. 21, the

magnetic circuit component 3100 may include a first magnetic unit 3102, a first
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magnetically conductive unit 3104, a second magnetically conductive unit 3106, and a
second magnetic unit 3108.

[0179] In some embodiments, the first magnetic unit 3102 and/or the second magnetic
unit 3108 may include any one or more of the magnets described in the present disclosure.
In some embodiments, the first magnetic unit 3102 may include a first magnet. The
second magnetic unit 3108 may include a second magnet. The first magnet may be the
same as or different from the second magnet. The first magnetically conductive unit 3104
and/or the second magnetically conductive unit 3106 may include any one or more
magnetically conductive materials described in the present disclosure. The processing
manner of the first magnetically conductive unit 3104 and/or the second magnetically
conductive unit 3106 may include any one or more processing manners described in the
present disclosure. In some embodiments, the first magnetic unit 3102, the first
magnetically conductive unit 3104, and/or the second magnetic unit 3108 may be disposed
as an axisymmetric structure. For example, the first magnetic unit 3102, the first
magnetically conductive unit 3104, and/or the second magnetic unit 3108 may be cylinders.
In some embodiments, the first magnetic unit 3102, the first magnetically conductive unit
3104, and/or the second magnetic unit 3108 may be coaxial cylinders with the same
diameter or different diameters. The thickness of the first magnetic unit 3102 may be
greater than or equal to the thickness of the second magnetic unit 3108. In some
embodiments, the second magnetically conductive unit 3106 may be a groove-type
structure. The groove-type structure may include a U-shaped section. The groove-type
second magnetically conductive unit 3106 may include a bottom plate and a side wall. In
some embodiments, the bottom plate and the side wall may be integrally formed as a
whole. For example, the side wall may be formed by extending the bottom plate in a
direction perpendicular to the bottom plate. In some embodiments, the bottom plate may
be connected to the side wall through any one or more connection manners described in

the present disclosure. The second magnetic unit 3108 may be disposed as a ring shape
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or a sheet shape. The shape of the second magnetic unit 3108 may refer to descriptions
elsewhere in the specification. In some embodiments, the second magnetic unit 3108
may be coaxial with the first magnetic unit 3102 and/or the first magnetically conductive
unit 3104.

[0180] An upper surface of the first magnetic unit 3102 may be connected to a lower
surface of the first magnetically conductive unit 3104. A lower surface of the first magnetic
unit 3102 may be connected to the bottom plate of the second magnetically conductive unit
3106. A lower surface of the second magnetic unit 3108 may be connected to an upper
surface of the first magnetically conductive unit 3104. A connection manner between the
first magnetic unit 3102, the first magnetically conductive unit 3104, the second
magnetically conductive unit 3106 and/or the second magnetic unit 3108 may include one
or more manners such as bonding, snapping, welding, riveting, bolting, or the like, or any
combination thereof.

[0181] A magnetic gap may be formed between the first magnetic unit 3102, the first
magnetically conductive unit 3104, and/or the second magnetic unit 3108 and the side wall
of the second magnetically conductive unit 3106. A voice coil may be disposed in the
magnetic gap. In some embodiments, the first magnetic unit 3102, the first magnetically
conductive unit 3104, the second magnetically conductive unit 3106, and the second
magnetic unit 3108 may form a magnetic circuit. In some embodiments, the magnetic
circuit component 3100 may generate a first full magnetic field. The first magnetic unit
3102 may generate a second magnetic field. The first full magnetic field may be formed
by magnetic fields generated by all components (e.g., the first magnetic unit 3102, the first
magnetically conductive unit 3104, the second magnetically conductive unit 3106, and the
second magnetic unit 3108) in the magnetic circuit component 3100. A magnetic field
strength of the first full magnetic field in the magnetic gap (also referred to magnetic
induction strength or magnetic flux density) may be greater than a magnetic field strength

of the second magnetic field in the magnetic gap. In some embodiments, the second
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magnetic unit 3108 may generate a third magnetic field. The third magnetic field may
increase the magnetic field strength of the second magnetic field in the magnetic gap.
[0182] In some embodiments, an included angle between a magnetization direction of the
second magnetic unit 3108 and a magnetization direction of the first magnetic unit 3102
may be between 90 degrees and 180 degrees. In some embodiments, the included angle
between the magnetization direction of the second magnetic unit 3108 and the
magnetization direction of the first magnetic unit 3102 may be between 150 degrees and
180 degrees. In some embodiments, the magnetization direction of the second magnetic
unit 3108 may be opposite to that of the first magnetic unit 3102 (the direction a and the
direction b shown in the figure).

[0183] Compared with a magnetic circuit component with a single magnetic unit, the
magnetic circuit component 3100 may add the second magnetic unit 3108. The
magnetization direction of the second magnetic unit 3108 may be opposite to the
magnetization direction of the first magnetic unit 3102, which may suppress a magnetic
leakage of the first magnetic unit 3102 in the magnetization direction. Therefore, the
magnetic field generated by the first magnetic unit 3102 may be more compressed into the
magnetic gap, thereby increasing the magnetic induction strength within the magnetic gap.
[0184] It should be noted that the description of the loudspeaker apparatus described
above is merely for illustration purposes and should not be regarded as the only feasible
implementation solution. Obviously, for those skilled in the art, after understanding the
basic principle of the loudspeaker apparatus, it may be possible to make various
modifications and changes in forms and details of the specific methods and operations of
implementing the loudspeaker apparatus without departing from the principles, but these
modifications and changes are still within the scope described above. For example, the
magnetic unit in the magnetic circuit component is not limited to the first magnetic unit, the
second magnetic unit, the third magnetic unit, the fourth magnetic unit, the fifth magnetic

unit, the sixth magnetic unit, and the seventh magnetic unit. The number of magnetic
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units may be increased or decreased. Such deformations are all within the protection
scope of the present disclosure.

[0185] In some embodiments, the loudspeaker apparatus (e.g., MP3 Player) described
above may also transmit the sound to the user through air conduction. When the air
condition is used to transmit the sound, the loudspeaker apparatus may include one or
more sound sources. The sound source may be located at a specific position of the
user’s head, for example, the top of the head, a forehead, a cheek, a temple, an auricle,
the back of an auricle, etc., without blocking or covering an ear canal. FIG. 22 is a
schematic diagram illustrating transmitting a sound through air conduction according to
some embodiments of the present disclosure.

[0186] As shown in FIG. 22, a sound source 2210 and a sound source 2220 may generate
sound waves with opposite phases ("+" and "-" in the figure indicate the opposite phases).
For brevity, the sound source mentioned herein may refer to sound outlets of the
loudspeaker apparatus that may output sounds. For example, the sound source 2210 and
the sound source 2220 may be two sound outlets respectively located at specific positions
of the eyeglasses (for example, the core housing 20, or the circuit housing 30).

[0187] In some embodiments, the sound source 2210 and the sound source 2220 may be
generated by the same vibration device 2201. The vibration device 2201 may include a
diaphragm (not shown in the figure). When the diaphragm is driven to vibrate by an
electric signal, the front side of the diaphragm may drive the air to vibrate, the sound
source 2210 may form at the sound outlet through a sound guiding channel 2212, the back
of the diaphragm may drive air to vibrate, and the sound source 3320 may form at the
sound outlet through a sound guiding channel 3322. The sound guiding channel may
refer to a sound transmission route from the diaphragm to the corresponding sound outlet.
In some embodiments, the sound guiding channel may be a route surrounded by a specific
structure on the loudspeaker apparatus (for example, the earphone housing 220 in FIG. 19,

or the eyeglass temple 15 in FIG. 1). It should be known that, in some alternative
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embodiments, the sound source 3310 and the sound source 3320 may also be generated
by different vibrating diaphragms of different vibration devices, respectively.

[0188] Among the sounds generated by the sound source 2210 and the sound source
2220, one portion may be transmitted to the ear of the user to form the sound heard by the
user. Another portion may be transmitted to the environment to form a leaked sound.
Considering that the sound source 2210 and the sound source 2220 are relatively close to
the ears of the user, for convenience of description, the sound transmitted to the ears of the
user may be referred to as a near-field sound. The leaked sound transmitted to the
environment may be referred to as a far-field sound. In some embodiments, the near-
field/far-field sounds of different frequencies generated by the loudspeaker apparatus may
be related to a distance between the sound source 2210 and the sound source 2220.
Generally speaking, the near-field sound generated by the loudspeaker apparatus may
increase as the distance between the two sound sources increases, while the generated
far-field sound (the leaked sound) may increase with increasing the frequency.

[0189] For the sounds of different frequencies, the distance between the sound source
2210 and the sound source 2220 may be designed, respectively, so that a low-frequency
near-field sound (e.g., a sound with a frequency of less than 800Hz) generated by the
loudspeaker apparatus may be as large as possible and a high-frequency far-field sound
(e.g., a sound with a frequency greater than 2000 Hz) may be as small as possible. In
order to implement the above purpose, the loudspeaker apparatus may include two or
more sets of dual sound sources. Each set of the dual sound sources may include two
sound sources similar to the sound source 2210 and the sound source 2220, and generate
sounds with specific frequencies, respectively. Specifically, a first set of the dual sound
sources may be used to generate low frequency sounds. A second set of the dual sound
sources may be used to generate high frequency sounds. In order to obtain more low-
frequency near-field sounds, the distance between two sound sources in the first set of the

dual sound sources may be set to a larger value. Since the low-frequency signal has a
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longer wavelength, the larger distance between the two sound sources may not cause a
large phase difference in the far-field, and not form excessive leaked sound in the far-field.
In order to make the high-frequency far-field sound smaller, the distance between the two
sound sources in the second set of the dual sound sources may be set to a smaller value.
Since the high-frequency signal has a shorter wavelength, the smaller distance between
the two sound sources may avoid the generation of the large phase difference in the far-
field, and thus the generation of the excessive leaked sounds may be avoided. The
distance between the second set of the dual sound sources may be less than the distance
between the first set of the dual sound sources.

[0190] The beneficial effects of the embodiments of the present disclosure may include
but be not limited to: (1) the protective sleeve of the ear hook may elastically abut against
the core housing, thereby improving the waterproof performance of the loudspeaker
apparatus; (2) the size of the forming mold may be reduced by using different molds to
form the ear hook and the core housing separately, thereby reducing the difficulty of mold
processing and forming the ear hook and the core housing during production; (3) the sound
quality of the loudspeaker may be improved by adjusting the angle between the normal line
A of the panel or the normal line A" of the contact surface contacting human skin of the
panel and the line B of the driving force generated by the driving device; (4) the sensitivity
of the loudspeaker apparatus may be improved by adding a magnetic unit, a magnetically
conductive unit and an electrically conductive unit in the magnetic circuit components; (5)
the ear hook may use elastic metal wire with a certain elastic deformation, thereby being
adapted to users with different ear shapes and head shapes. It should be noted that
different embodiments may have different beneficial effects. In different embodiments, the
possible beneficial effects may be any one or a combination of the above, and may be any
other beneficial effects that may be obtained.

[0191] The basic concepts have been described above. Obviously, for persons having

ordinary skills in the art, the disclosure of the invention is merely by way of example, and
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does not constitute a limitation on the present disclosure. Although not explicitly stated
here, those skilled in the art may make various modifications, improvements, and
amendments to the present disclosure. These alterations, improvements, and
modifications are intended to be suggested by this disclosure and are within the spirit and

scope of the exemplary embodiments of this disclosure.
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WHAT IS CLAIMED IS

1. A loudspeaker apparatus, comprising:

an ear hook including a first plug end and a second plug end, the ear hook being
surrounded by a protective sleeve, the protective sleeve being made of an elastic
waterproof material;

a core housing for accommodating an earphone core, the core housing being fixed to
the first plug end and elastically abutted against the protective sleeve; and

a circuit housing for accommodating a control circuit or a battery, the circuit housing
being fixed to the second plug end, the control circuit or the battery driving the earphone
core to vibrate, the vibration of the earphone core generating a driving force to drive a
housing panel of the core housing to vibrate, the driving force being not parallel to a normal

line of the housing panel.

2. The loudspeaker apparatus of claim 1, wherein the ear hook further includes:

an elastic metal wire;

awire; and

a fixed sleeve, the fixed sleeve fixing the wire on the elastic metal wire, the protective
sleeve being formed, by injection molding, on periphery of the elastic metal wire, the wire,

the fixed sleeve, the first plug end, and the second plug end.

3. The loudspeaker apparatus of claim 2, wherein

the first plug end and the second plug end are formed, by injection molding, at both
ends of the elastic metal wire respectively,

the first plug end and the second plug end are arranged with a first wiring channel and
a second wiring channel respectively, and

the wire extends along the first wiring channel and the second wiring channel.
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4. The loudspeaker apparatus of claim 3, wherein the wire passes through the first wiring

channel and the second wiring channel.

5. The loudspeaker apparatus of claim 3, wherein

the first wiring channel includes a first wiring groove and a first wiring hole connecting
the first wiring groove and an outer end surface of the first plug end,

the wire extends along the first wiring groove and the first wiring hole and is exposed
on the outer end surface of the first plug end,

the second wiring channel includes a second wiring groove and a second wiring hole
connecting the second wiring groove and the outer end surface of the first plug end, and

the wire extends along the second wiring groove and the second wiring hole and is

exposed on the outer end surface of the second plug end.

6. The loudspeaker apparatus of claim 2, wherein the ear hook includes at least two fixed

sleeves spaced apart along the elastic metal wire.

7. The loudspeaker apparatus of claim 1, wherein

the core housing is arranged with a first socket connecting with an outer end surface of
the core housing,

a stopping block is arranged on an inner sidewall of the first socket, and

the first socket is connected to the first plug end.

8. The loudspeaker apparatus of claim 7, wherein the first plug end includes:

an inserting portion being at least partially inserted into the first socket and abutting
against an outer side surface of the stopping block; and

two elastic hooks being arranged on a side of the inserting portion facing inside of the

core housing, wherein:
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the two elastic hooks are brought together under action of external thrust and
the stopping block, and

after passing through the stopping block, the two elastic hooks are elastically
restored to be stuck on an inner surface of the stopping block to realize the fixation

of the core housing and the first plug end.

9. The loudspeaker apparatus of claim 8, wherein
the inserting portion is partially inserted into the first socket, and
an exposed part of the inserting portion is arranged in a stepped manner to form an

annular table surface spaced apart from the outer end surface of the core housing.

10. The loudspeaker apparatus of claim 9, wherein

the protective sleeve further extends to a side of the annular table surface facing the
outer end surface of the core housing, and

when the core housing and the first plug end are fixed, the protective sleeve elastically

abuts against the core housing to realize sealing.

11. The loudspeaker apparatus of claim 1, wherein
the loudspeaker apparatus further includes a fastener,
the circuit housing is arranged with a second socket, and
the second plug end is at least partially inserted into the second socket and connected

to the second socket by the fastener.

12. The loudspeaker apparatus of claim 11, wherein

the second plug end is arranged with a slot perpendicular to an inserting direction of
the second socket,

a through hole corresponding to a position of the slot is arranged on a first sidewall of

the circuit housing;
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the fastener includes two parallel pins and a connecting portion for connecting the
pins, and
the pins are inserted into the slot from outside of the circuit housing through the

through hole to realize the plug and fixation of the circuit housing and the second plug end.

13. The loudspeaker apparatus of claim 1, wherein the ear hook further includes a housing
sheath integrally formed with the protective sleeve, the housing sheath being wrapped

around periphery of the circuit housing.

14. The loudspeaker apparatus of claim 1, wherein
the housing panel and the earphone core are in a transmission connection, and
all or part of the housing panel is used to contact or abut a user's body to conduct a

sound generated by the vibration of the earphone core.

15. The loudspeaker apparatus of claim 14, wherein when a straight line of the driving
force has a positive direction pointing to outside of the loudspeaker apparatus from the
housing panel and the normal line has a positive direction pointing to the outside of the
loudspeaker apparatus, an angle between the two lines in their positive direction is an

acute angle.

16. The loudspeaker apparatus of claim 14, wherein
the earphone core includes a coil and a magnetic circuit system, and
an axis of the coil or the magnetic circuit system is not parallel to the normal line, the

axis being perpendicular to a radial plane of the coil or the magnetic circuit system.

17. The loudspeaker apparatus of claim 14, wherein
the driving force has a component in a first quadrant or a third quadrant of a XOY

plane coordinate system, wherein
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an origin O of the XOY plane coordinate system is on a contact surface between the
loudspeaker apparatus and a human body, an X-axis of the XOY plane coordinate system
is parallel to a coronal axis of the human body, a Y-axis of the XQOY plane coordinate
system is parallel to a sagittal axis of the human body, a positive direction of the X-axis
faces outside of the human body, and a positive direction of the Y-axis faces front of the

human body.

18. The loudspeaker apparatus of claim 14, wherein a region of the housing panel used to

contact or abut the user's body includes a flat surface or a quasi-flat surface.

19. The loudspeaker apparatus of claim 1, wherein the earphone core further includes a
magnetic circuit component generating a first magnetic field, the magnetic circuit
component including:

a first magnetic unit configured to generate a second magnetic field;

a first magnetically conductive unit; and

at least one second magnetic unit, the at least one second magnetic unit surrounding
the first magnetic unit and forming a magnetic gap with the first magnetic unit, a magnetic
field strength of the first magnetic field in the magnetic gap being greater than a magnetic

field strength of the second magnetic field in the magnetic gap.

20. The loudspeaker apparatus of claim 19, wherein the magnetic circuit component further
includes:

a second magnetically conductive unit; and

at least one third magnetic unit being connected to the second magnetically

conductive unit and the at least one second magnetic unit.

21. The loudspeaker apparatus of claim 20, wherein the magnetic circuit component further

includes:
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at least one fourth magnetic unit being located below the magnetic gap and connected

to the first magnetic unit and the second magnetically conductive unit.

22. The loudspeaker apparatus of claim 19, wherein the magnetic circuit component further
includes:
at least one fifth magnetic unit being connected to an upper surface of the first

magnetically conductive unit.

23. The loudspeaker apparatus of claim 22, wherein the magnetic circuit component further
includes:

a third magnetically conductive unit being connected to an upper surface of the fifth
magnetic unit, wherein the third magnetically conductive unit is configured to suppress a

leakage of a field strength of the first magnetic field.

24. The loudspeaker apparatus of claim 20, wherein
the first magnetically conductive unit is connected to the upper surface of the first
magnetic unit,
the second magnetically conductive unit includes a bottom plate and a sidewall; and
the first magnetic unit is connected to the bottom plate of the second magnetically

conductive unit.

25. The loudspeaker apparatus of claim 20, further comprising:
at least one electrically conductive unit being connected to at least one unit of the first
magnetic unit, the first magnetically conductive unit, or the second magnetically conductive

unit.

67

IPR2025-00843; Mojawa
Ex. 1033 - Page 197



Attorney Docket No. 20608-0081US00

ABSTRACT
The present disclosure discloses a loudspeaker apparatus. The loudspeaker

apparatus may include an ear hook, a core housing, and a circuit housing. The ear hook
may include a first plug end and a second plug end. The ear hook may be surrounded by
a protective sleeve. The protective sleeve may be made of an elastic waterproof material.
The core housing may be used for accommodating an earphone core. The core housing
may be fixed to the first plug end and elastically abutted against the protective sleeve. The
circuit housing may be used for accommodating a control circuit or a battery. The circuit
housing may be fixed to the second plug end. The control circuit or the battery may drive
the earphone core to vibrate. The vibration of the earphone core may generate a driving
force to drive a housing panel of the core housing to vibrate. The driving force may be not
parallel to a normal line of the housing panel. In the present disclosure, the core housing
may elastically abut against the protective sleeve surrounding the ear hook to improve the
overall waterproof effect of the loudspeaker apparatus and simplify the manufacturing and

assemble process of the loudspeaker apparatus.
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[H HE AT POT B BREE S PCTICNZ20191102397 & 2op August 24, 2018
=8 United States application ar PCT international application number filed on

CbsREiE A AR s R .
The above-idantified application was made or authorized to be made by me.

FAGE, A AR RRT LAACE AR AR EE B
f helieve that | am the original inventor or an eriginal joint inventor of a claimed invention in the application.
B AZAGA, YT {T A E IR RS, 4UGFIRIE 18 US.C. 1001 A9HGR IS AR UATIEERTL (8) S VTR SN, eREWTI A,
| hereby acknowiedge that any willful false statement made in Ihis declaration is punishable under 18 U.S.C. 1001 by fine or imprdsonment of not more
than five (5} years, or both.
B

WARNING:

S AR AR O B A S R BOE R SR P A AR R, 3R SRS EY. USPTO MURBLRGY PR g ol i i
U R S4TOR Bl R B P A Rk 2 AT OHK B Ny S SRl B R LR PTO-2038) « SRFEIRZEES USPTO I

freh b AR, BWASIEA RSB USPTO R0 AT LA AB R, BENMERAMEA, EAAHH QAR
1 37 CFR 1.213(a) A R RSP MM WERERNZE, FREHOR AT Yo, miE, MMM FRRER

fG RS T 8, BATAMREEITR ML AZ A (B37 CFR 1.14) o Joft B MR- E IS A #3E% PTO-2038

A& REERFL D, BT ALAT.

Petilioner/applicant is cautioned to avoid submitling personal information in documents filed in a patent application that may contribute to
identity theft. Personal information such as social security numbers, bank account numbers, of credit card numbers {other than a check
or credit card authorization form PTO-2038 submitted for payment purpeses) is never required by the USPTO to support a psfition or an
application. If this type of personal information is included in documents submittad to the USPTO, petilioners/applicants should consider
redacting such personal information from the documents before submitting them to the USPTO. Petitioner/applicant is agvised that the
record of a patent application is available to the public after publication of the application {unless a non-publication request in comphiance
with 37 CFR 1.213{a) is made In the application) or issuance of a patenl. Furthermore, the record from an abandoned application may
also be available to the public if the application Ie referenced in a published application or an issued patent (see 37 CFR 1.14). Checks
and credit card authorization forms PTO-2038 submitted for payment purposes are nol retained in the application file and therefore are
not publicly avaitable.

s

FoA A R

LEGAL NAME OF INVENTOR

g, L1, Chaowu B ORI
inventor: Date (Optional):
s [ ] CAGO W

Signature: ™" N

T, AREBILICRBER T ENSREGAITHERE (PTOARAA S EES) |, S RERESZRWE R, RibE2 Rg AFHER -
i PTOMAIND (283,

Note: An application dala sheet (PTC/AIN T4 or equivalent), including naming the entire inventive entity, must accompany this torm ¢r must have been
previously filed. Use an additional PTO/AIART torm for each additional inventor.

This collestion of information is required by 35 U.S.C. 116 and 37 CFR 1.63. The information is raquired to oain or retain a benalit by the public which is fo file (and by the
USPTO o process) an application. Confidentalily is governed by 35 U.6.C. 122 and 37 CFR 1.11 and 1.14, This collaction is estirmaled to take 1 minute to complete,
including gathesing, preparing, and submitling the completad application form fo the USPTO, Time vill vary depending upon the individual case. Any comments on the amownl
of ime you require 1o complete this form andfor suggestions for reducing this burden, shoutd be sent to the Chlef Infarmation Gificer, 1.5, Patent and Trademark Office, 1.8,
Department of Commerce, PO, Bax 1450, Alexandda, VA 22313-1450, DO NOT SEND FELS OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

I yau need assistance in completing the ferm, cat 1-800-PT-8153 and select opton 2.
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PTO/MAOT (08-12)

Appraved tor use through 01/31/2014. OMB 0851-0032

LLS. Patent and Trademark Office; U5, DEPARTRENT OF COMMERCE

Under ihe Papenvork Reduction Act sf 1885, no persons are cequired to raspond to a oitiection of infarmation untess it contains a vatid OMB control nusnber,

48 H Hd {E Bk (37 CFR 1.76) Wil e A5k - LR 7 Y (37 CFR 1.63)
DECLARATION (37 CFR 1.63) FOR UTILITY CR DESIGN APPLICATION USING AN APPLICATION
DATA SHEET (37 CFR 1.76)

RUIR®
Title of Invention | A SPEAKER DEVICE

AT HBHMREIA, LA ILED:
As the below named inventor, | hereby declare that:
ENCE R ATHATERIE,
g i RABRIERE, 2R
This declaration is D - y et
dirasted to The altachsd applicaton, or
Sl i Sk POT EEAdIE g m PCUT/CN2019102307 0 e August 24, 2019 X
{Inited States application or PCT International application number filed on

FsHGE A AR RIS
The above-identified application was mads or authorized to be made by me.

AAAE, FAREEE AT R IR R A A BN

i belisve thal | am the original inventor or an ariginal joint inventor of a claimed invention in the application.

A AR, SR I RS O R AR, 2O IRE 18 ULS.C 1001 MR A DI BTG (5) ST AL, el T .

1 hereby acknovdedge that any willful false statement made in this declaration Is punishable under 18 LLS.C. 1001 by fine or imprisonmaent of not more
than five (5) years, or both.

WARNING:

S AR BT R TE S R T A R A MR PR AE R, X ITEE SRR S B 9. USPTO MBS B S i sl WY inf 12
P, TR REAT R SRS AME (B R AT A H M X T (A R PTO-2038) . Wiz USPTO XX
H A MG, RSB AR EEN USPTO R U2 S8t AER, SSaEMAMEA, FAhiRE (Rl
# 37 CFR 1.213(a) (U3 d dif S AP A SRR B8 62, $FRHdREAL T TR, MM ERER
PSR T iy, A UERPIRITFHEAZ T (37 CGFR 1.14) . AHEE MR SInER-FREE PTO-2038
AL EWAERE I, A2 A 5ATT.

Petitioner/applicant is cautioned 1o avoid submitting personal information in documents filed in a patent application that may contribute to
ldentity theft. Personal informatiors such as social security numbers, bank account numbers, or credit card numbers (olher than a check
ar credit card authorization form PTO-2038 subrmitted for payment purposes) is naver required by the USPTO to support a pstition or an
application. If this type of personal information is included in documents submitted to the USPTO, petitioners/applicants should consider
redacting such persenal information from the dosuments hefore submitling thers to the USPTO. Patitioner/applicant 1s advised that the
record of a patent application is available to the public after publication of the applicalion (unless a non-publication request in compliance
with 37 CFR 1.213(a} Is made in the application} or Issuance of a patent. Furthermore, the record from an abandoned application may
alao be available to the public if the application is referenced in a published application er an issued patent (see 37 CFR 1.14). Checks
and credit card authotization forms PTO-2038 submitied far paymernt purposes are not retained in the application file and therefore are
not publicly available.

BUARIAE R R
LEGAL NAME OF INVENTOR

swa: L, Yongiian OB GRED
Inventor; . DatetOptionat):

N
e, L) Jongvan . - e
Signature: )

hE: RSSO EES PG SNBIFE AR (PTOAINMY SRSEREF . Bt ERSINITA RS, RiagaRE A UFHEHN—
tr PTQIAIANOT (583,

Note: An application data sheet (PTO/AIA/ 4 or equivatent), including naming the entire inventive entily, must accompany this form or must have boen
praviously filed. Use an additional PTO/AIAO1 form for each additional inventor.

This voliection of information i3 requited by 35 LL.5.G. 115 and 37 CFR 1,83, The information is required to oblain or retain a benelitby the public which is ta file {and by the
USFTO o process) an application, Confdentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This colection is estimated to teke 1 minute to complete,
including gatnanng, preparing, and submitling the complated application fam to the USPTQO. Time wili vary deperding upon the individual case. Any comments on the amount
of time you require o complele this form a3nd/or suggastions for redycing this burden, shou'd be sent to the Chiel Information Officer, U5, Patent and Tradema:k Qifice, UL.S.
Deparment of Commerce, P.O. Box 1450, Alexardsia, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commisstoner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

IF your need assisiance in compleling the fora, cal 1-000-PTO-01899 and select aption &
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

LOUDSPEAKER APPARATUS

First Named Inventor/Applicant Name:

Chaowu LI

Filer:

Yangzhou Harry Du/yue [i

Attorney Docket Number:

20608-0081US00

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 320 320
UTILITY SEARCH FEE 1111 1 700 700
UTILITY EXAMINATION FEE 1311 1 800 800
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1820
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Electronic Acknowledgement Receipt

EFS ID: 41517192

Application Number: 17137389

International Application Number:

Confirmation Number: 1993
Title of Invention: LOUDSPEAKER APPARATUS
First Named Inventor/Applicant Name: Chaowu LI
Customer Number: 131839
Filer: Yangzhou Harry Du

Filer Authorized By:

Attorney Docket Number: 20608-0081US00
Receipt Date: 30-DEC-2020
Filing Date:
Time Stamp: 03:34:21
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1820

RAM confirmation Number E2020BT435305415
Deposit Account 506942
Authorized User liuyun shen

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)

IPR2025-00843; Mojawa
Ex. 1033 - Page 205




37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
1823361
2020-12-30-
icati no 8
1 Application Data Sheet ADS-20608-0081US00.pdf
£26550fb00fc0e0b7f5140876d700a0b7262
Oedd
Warnings:
Information:
617551
5 Drawings-only black and white line 2020-12-30- o 14
drawings FIGs-20608-0081US00.pdf
dc6cf413593dd1505c2d6fe6ad 90843fa592)]
76fc
Warnings:
Information:
2283876
2020-12-30-
2
3 Power of Attorney POA-20608-0081US00.pdf no
923c8e70c299d5f8118803656f09760723e
Warnings:
Information:
210057
2020-12-30-Preliminary-
4 Amendment-20608-0081US00. yes 8
pdf a4fo76c65ecdc8212e4661a39f9c2ddaddSe]
99a6
Multipart Description/PDF files in .zip description
Document Description Start End
Preliminary Amendment 1 1
Claims 2 7
Applicant Arguments/Remarks Made in an Amendment 8 8
Warnings:
Information:
644288
5 2020-12-30- yes 68

Spec-20608-0081US00.pdf

77c45dd25balcf2f126c58c0d8d386ac4az
927c
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Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 61
Claims 62 67
Abstract 68 68
Warnings:
Information:
617905
2020-12-30-
6 Transmittal of New Application Transmittal-20608-0081US00. no
pdf a13c7732d311e30c90f851a9685abb9ddbd
5de61
Warnings:
Information:
191658
Signed-
7 Oath or Declaration filed Declaration-20608-0081W000. no
pdf 7d3cc2af73295d4€a6249314829a4c8b1 34
c543
Warnings:
Information:
34822
8 Fee Worksheet (SB06) fee-info.pdf no
49f70364bf08ach2b0cc5bd836c014546aady
0f94
Warnings:
Information:
Total Files Size (in bytes): 6423518
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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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PTO/AIAM4 {11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwvork Reduction Act of 1895, no persons are required to respond to a collection of information unless # contains a valid OMB control number.

Attorney Docket Number | 20608-0081U8S00

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | LOUDSPEAKER APPARATUS

The application data sheet is part of the provisionat or honprovisional application for which It is being submitted. The foliowing form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Oifice as outlined in 37 CFR 1.76.

This document may be completed electronically and submiited to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

] Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor {1 Remave
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Il Ehaowu | | B
Residence Information (Select One) US Residency & Non US Residency Active US Military Service
City |Fhenzhen | Country of Residence | N ]
Mailing Address of Inventor:
Address 1 [Floors 1-4, Factory Building 26, Shancheng
Address 2 Industrial Park, Shiyan Street, Bao'an District
City ] Bhenzhen, Guangdong State/Province ] I
Postal Code 518108 Countryi | N
inventor 2 Remove
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
«ii fongjian | 1 -
Residence Information (Select One) US Residency (@) Non US Residency Active US Military Service
City henzhen Country of Residence | N |
Mailing Address of Inventor:
Address 1 Floors 1-4, Factory Building 26, Shancheng
Address 2 Industrial Park, Shiyan Street, Bao'an District
City Shenzhen, Guangdong State/Province I ]
Postal Code 518108 Countryi [ ]CN
All Inventors Must Be Listed - Additional Inventor Information blocks may be v
generated within this form by selecting the Add button.
Correspondence Information:
EFS Web 2.2.12 IPR2025-00843; Mojawa
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PTO/AIAM4 {11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Papervork Reduction Act of 1895, no persons are required to respond to a collection of information unless it contains a valid OMB controt number.

Attorney Docket Number | 20608-0081US00

Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention | LOUDSPEAKER APPARATUS

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 31839
Email Address docketing@metis-ip.com | Add Email | |Remove Email

Application Information:

Title of the Invention | OUDSPEAKER APPARATUS

Attorney Docket Number|{ 20608-0081US00 Small Entity Status Claimed [ ]

Application Type Nonprovisional -
Subject Matter Ptility v
Total Number of Drawing Sheets {if any) 14 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.5.C. 111{c} and 37 CFR 1.57{a). Do not complete this section i
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section{s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information™).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD} Intellectual Property Authority or Country
filed application

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. i nereby request that the attached application not be published under

35 ULS.C. 122(b) and certify that the invention disclosed in the aftached application has not and will not be the
subject of an application filed in another country, or under a muttilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practiioners having a power of atterney in the application. Providing
this information in the Application Data Sheet does not constitute a power of atforney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: o Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 131839
EFS Web 2212 IPR2025-00843; Mojawa
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PTO/AIAM4 {11-15)
Approved for use through 04/30/2617. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Papervork Reduction Act of 1895, no persons are required to respond to a collection of information unless it contains a valid OMB controt number.

Attorney Docket Number | 20608-0081US00

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | LOUDSPEAKER APPARATUS

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate

National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the "Application Number” field blank.

Prior Application Status | Pending v
Filing or 371{c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of ~§} PCT/CN2019/102397 2019-08-24
Additional Domestic Benefit/National Stage Data may be generated within this form o
by selecting the Add button.

Foreign Priority information:

This section allows for the applicant to claim priority 1o a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(h) and 37 CFR 1.55. When pricrity is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PD)()l the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a ceriified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g}1).

Application Number

Cou n’tryi

Filing Date (YYYY-MM-DD)

Remove

Access leei {if applicable)

P31910009927 4

N

019-01-05

95DA

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 18, 2013 and {2} also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

] 16,2013,

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

18, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2212
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PTO/AIAM4 {11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Papervork Reduction Act of 1895, no persons are required to respond to a collection of information unless it contains a valid OMB controt number.

Attorney Docket Number | 20608-0081US00

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | LOUDSPEAKER APPARATUS

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP}) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application {see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign [P office(s). Instead, Form PTO/SB/39 or PTO/SB/62 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX]) - Unless box A in subsection 2 {opt-out of authorization} is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ]), the Japan Patent Office
{JPO}, the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China {SIPO), the World Intellectual Property Organization (WIPQ), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant palent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1.

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization} is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPQ’s Rule 141(1) EPC (European Patent Convention} requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access ta the
application in accordance with 37 CFR 1.14.
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Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Papervork Reduction Act of 1895, no persons are required to respond to a collection of information unless it contains a valid OMB controt number.

Attorney Docket Number | 20608-0081US00

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | LOUDSPEAKER APPARATUS

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person {o whom the inventor is under an gbligation to assign the invention, or person
who ctherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46_ If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

@ Assignee Legal Representative under 35 U8.C. 117 Joint inventor

Parson to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

if applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

if the Applicant is an Organization check here. ~

Organization Name | kpeNZHEN VOXTECH CO., LTD.

Mailing Address Information For Applicant:

Address 1 Floors 1-4, Factory Building 26, Shancheng

Address 2 Industrial Park, Shivan Sireet, Bao'an District

City Bhenzhen, Guangdong State/Province

Countrf CN Postal Cade 518108
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:
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tribunal, including disclosures to opposing counsef in the course of settiement negotiations.
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the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

4. Arecord 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 1874, as amended, pursuant to 5 USC.
552a{m).

5. Arecordrelated to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine usa,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6.  Arecordin this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review {35 US.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.5.C. 218{c)).

7. Arecord 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
prograrns, under authority of 44 U.S.C. 2804 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.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 LL5.C.
122{b} or issuance of a patent pursuant to 35 USL 151, Further, a record may be disclased, 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 gither a published application, an application apen to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or focal law enforcement agency, if the USPTO becomes
aware of a violation or potentiat violation of law or regutation.
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A kind of bone conduction egrphone

Abstract

Tive emninodiment of the present invention, wnich provides a kind of

hong conduchion earphone, includes Iwo sarhang cormpenents, the ear
rarg component includes the first housing, the seacond hously
connaction membar of connaction fi

o and the
i hronsing and the second
rousing, the bone conguction esrphione hurther comgrises rear hugniging

i

-
"y

cormponant, hanging component s provided at both ends with Plug
Dhdsion after desoribed, first nousing of the Plug Division respectively

with desoribed two 2ar-hang components patohes cooperation, andis Worldwide applications
fixedly connected By the above-mentioned means, the present invantion Y ON

anables to bone conduntion earghons struchire easiag

2017-08-18

20170818

A712-18

Description Claims {10) Hide Deperdant

Aking of pone conduction eamphons

Teohnics! flald sharackerises i1 that the bore conduction earphane

) ] nchales two sar-hang componenis, e earhang
The present invention relates 1o sarphone field, more

o ) ) somponzant bag The first nousing, the second housing
particularly to 2 kind of bone conduction sarphona.

and the connection mermber of conneation frst hosing

Backareund fechnology and the second hnusing are included the bone
sonduntiog earphone enters One step ncludes rear
Cstenacusis is a kind of sound sonduction made, e, hanging componend, 1 s desoribed after hanging
sound is comvertad into the mechsnioal aeciliation of SETROnent e ;srisvs-:i@ci # oty ands with Phag Division,
differant frequency, passas through the crardam of people the Plug Division respentively with described two ear
Bone, osgacus izbyiinth, oner ear ymph tranamission, hang groupa First housing of part patches cooperation,
::g)i;'za) organ, audioy neve, sudiicny cender ransrall sound and is fixedly connected.
vave Bone conduciion sarphong is passed using done
Wavaguide technoliogy is oulled, is closs to bone, and Z. bone conduction sarphone acoording to olaim
sound wave diraotly reaches audiory nerve by 1, ftis characterisad in that the end set of first
kone. Therafore 2ars can be epened, does nod g housing has for permitting Perhaps the vertical
sardrurn, Tharetors ied by conaumsrs in general But direction of the jointing holes of Plig Division
axisting bone conducton eamphone each seversl part s insertion and the direstion of insertion inthe
wpically 2 to be fived by screw ete. Connection, the rear Phug Bivision connect the jointing holea with
exiension of especially existing bone conducton eamphone Dutaide perfomts, 1o aliow into the foinling holss
are nesded by soew connection with earhang, due io o apply Trom the oulside $ry ‘5” the parforate
depositing for serew and screw hole The overall glue o inetaliation stoppey, o oause Plug
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dimensions of exrphone can ool ke reduced, assembling
the probiems such asg incomveniant,

The content of the invantion

The present invention soles the technicad problemof &
kind of hone conduction earphone is providad, existing
ostepaciats ear cun be effentively improved After machine
hang with ear-hang by sorew and sorew hole be conneciad
caused by earphone size ¢an not reduce the problams
Such as.,

in order 1o sobve the above technics! probiams, the

suniboddiment of the present invention, which provides a
kind of bone conduction agrphons, includas fwo sar-hang
componeants, nstiiute Stating ear-nang coraponent
nchudes the first housing, the second bousing and the
connsction member of connection first housing and the
second housing, desoribed Bone conduction earghoneg

further comprises rear hanging component, it is deascribed
after hanging coroponent he provided at both ends with
Flug Divison, the Phug Division respectively with instibite
The first housing for siating two gar-hang componenis
paiches cooparation, and is fixedly connected.

Cornpared with prior o, the bensficial effects of the
prventicn are as foliows | The present ivention by res
hanging coropoenant both erds sat Plug Division, Firsd
rousing of the Plug Division respectively with described

o ea-harig cormponents getches cooperation, alirminates

tha sorew of existing bone condustion sarphons
Coordinats fined mode, the rear extension of bone
sonduction sarphone and t% @ zize of aar-hang ink position
cart e effectively ratuced, can be reduced with this
Earphone size, and be easy 10 assambla.

Brief deascription of the drawings

Fig. 1is the strustral representaiion of bone conduction
aarpione ernbadimend midoie 2ar hanging componant of
the pragent inveniicn ;

Fig. 2 i that bone conducikon earphone overadl struciure
disassembies schematin disgram in bone condustion
sarphons embodiment of the present invention

Fig. 3 is ancther atructural representatinn of bone
conduciion earphone endhodirnent middie esr hanging
component of the present invention |

Fig. 4 kg the cross sechian siructure schernstic disgram of
AT

o1

=i 3 ;

Fig. 5 is that bone conds 0 aarphone pait-sbneiure
disassembles schernatic diagram in bone conduchion

sarphone arbodiment of tha present invention |

Fig. & is the cross saction structure schematio diagram of
CCinFig. 5 ¢

Givision is stated o ha fixed in the presenge of

the ghue or slopper in the jointing |

3. bone conduction sarphone scoording to olaim

I3

2, s cheracierized in that Fudiag g provided
with the side wall of the Plug Giviston, The
futing is exposed through the perforate, and o

rana vy the giue of stopper

£, hone cenduchion sarphone acomding to clsin
%, itis oharaclersed in that fhe
reiviber connecis hstitute respentively

2 COrnaction

inciuding both ends State the first 2lastic
yarn of the first housing and sacond

¢
h-ausing and be coated on first alastic meta

arn first Resiflient coaling, the rear hanging
mmponem inchsde the secoryd elasiic metallic
varn and the second bulle! being costed on
second elastic metaiic yarm Property costing,
the P

w Plug Division s arranged on the secong

-v

astio meialic vam buth ends.

. bons conduction esrphone gocording 1o claim
4 itis characterised in ?hai the Plug Bhvision
includes and the described second elasiiciy
qcic The first of category silk conneaction
paiches section and patches section with
desaribed firgt and be connacing srud away Trom
e of second elasic metallio vam setting Two
patch section, and dirgction of insertion of the

aritirsgy fiod
into for receiving the described first the first hola
for patehing section Seotion and for recelving

13 abong the Plug Division i diviged

i

the described seoond the second hole section
for patohing section, wherein first hole section s
sized o gilow for desoribed second Pateh
asciion 10 move freely in frst hole section along
@ diraction of nsertdon, and make it that
sacribed first palches section and first hole

ﬁ}.

Tight i between section,

8. bone conduction sarphone acoording to olaim
5, itis characterised in that second hole gection
is dimensioned so that instivie Stats second
aidd palch tight 1t bebwean section and first hole
sachion ;| Ansior

sesoribed first patchag the shaps difference for
the sontact swiace that section both sides
coriaot with first hole saciion

7. bone conduchon earphone acoording to clein:
B, it s charscterisen in that the futting s
arranged 2t desonbed second and patches
seciion O

8. bone conduchon earphone acooidding to claim
5 itis charatierdsed in that descoribed firgs,
which patches saction and descrbed seonng,
paiches saclion The stepped setiing in bottom
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Fig. & is the struciural representation of the 4th housing in
bone conduciion earph(mee -:amtss;e:?émeﬁ
irveriicn ;

of tha present

Fig. 8 is hone conduction emphone Plug ivision an
jointing holes atruciure anlargement diagram in bone
conduction awphone embodirnent of the present
wwvention

Figure 10 s Plug Diviston and iointing holes cross sesction
struciure schematic diagram in bens conduction esrphone
ernbodinant of the present ivention ;

Figuira 17 is jednting holes struciurs] represamiation i bone
conduciion earphone empodiment of the praszent
irveriicg ;

Figure 12 iz Plug Division strustural represantation in bone
conduntion earphone embodirment of the present
invention

Figure 13 is Fig. 8 8-8 cross section siniciure schemetic
diagram ;

Figure 14 is that hone conduction sarphone another part
structire disassembles sohernatic disgram i bone
conguction earphone ambodiment of the present
irvereiiedy ;

Figure 15 is Figure 14 part-structure schematic ocrogs-
saction ;

Figuire 16 s oontol cirewit component struchire dagram in
bone condustion earphons embodiment of the preasnt
invention ;

Figpare 17 is gnother structiral reprasanisaiie
ciieuif component in bone conduction eaphone
ambodiroen of the presend invention.

Ermbodimeant

Rafering to Fig. 1 and Fig. 2, bore conduction earphong
ambodiment of the present invention includes earhang
component 11, and ear-hang component 11 inchudes first
Housing 11, the sscond housing 112 and the connection
merber 112 of the fivst housing 1171 of connaction and the

sacond housing 112, wherein conrection rmember 1138
including both ends connect the fust elastio roetaliic yam

1131 of the first housing 111 and the second hous

3 PR
and are coaied on first respeciively The first resitient
coating 1132 on elastie metallo yam 11310

Typically, bons conducton eaphone afse includes the
slemernts such 35 bona-conduction speaker, batteny,
corirod olraust, st a3 osteoaousis i raised ong’s volos
Davice in used to axport sound to user by vibration in a
ranner of oztecacusis. Battery is usad {o give bone
conduction sarphone each powser slements Dortrol Circull
procesaed is used 1o conirpd bone conduction saphone

funciicon such as reslizing regulation volume, switching on

surface and patch section describad first and

sacond junciien far palching section is provide
witt: thie first wedge-shaped ivdstake Secion is
crossed, and the unction of Hirst hode seotion

andd second bode section is provided with
corrasponding with the described first wedgs-
shaped changeover portion Two wedge -shaped
shangeover portions.

N

g,

4. hone conduction earphone gocording to claim
4, itig oharacterized in *hat Enging eompnnent
further comprises by described the after
described Second wire group of two resilient
coatings cladding, wherein ths hoth ends of the

eed

econd wire group are sxposed from sscond

resifient coating, institige The 1op swfase for
stating Plag Division is provided with the growve
of surdeening cord of the exposed parts for
gocommedating the second wire group

st
N

& bone conduction samphone accwding o

clairn 4, it is characterised it that first housing

gl the second hovising respectively wiih

Iniection rmucdding manner i fikedy connected
vith the both ends of first elastic metaiic yvam,

y

rezsiffent coating s fred with injeoti
g vt e coated i on first slaste

raetatic yam, the Pluyg Bivision is fixed on the
hoth ends of sscond slastic matallic yvam with
injection molding manner,
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and shutting aoswr, play sudic and Blueiooth
cormrnboaiion,

Ear-hang component 11 iz generally used for userandis
hurig on s ear when wearing bone conduntion eamho;ae,
can 30 make esiecacusais sar Machine is more firmby wormn
on the ear of userEar-hang comaoﬂem 1 nesds o have

ol resistance o compression andd non-deformabiiity, so
o User ia not easy 1o damage or sause s deformation

3%

[ <

v bone conduction sarphong when in use.

in the prasent envbodimend, connaction member 113 can
eﬁirecﬁy contact ear and suppor tone conduction eaphorg
by peopla’s the ear portion, even Reley part 713 bohides the
first eiastic metalic vam 1131 and the frst rasibiant coating
Baing coated on the first elastic metallio yvarm 1131 4132,
the first housing 1171 and the seocond housing 112 aa
connaated by the Orst ehastic matabli varn 1131, can
effectively strengthen ostecacusis #ar The bending
parformancs and structural stability of maching, sar-hang
component 11 is sat effsctively 16 cany out elastic
recovery when being bert and extensive uhape is restored,
iz unfikely 1o deform in addition radiional bone condustors
earphone can be improved using the first elastic metaiic
varm 1131 and uaes plastics conduct The p‘a«b =S auch

3 fragife caused by the matertalof earhang
coraponart Gptionathy, connection member 113 can inchude
roorae first elasticity gold Belong to 8k 1131, such as mors
the fired tiny slastic metaliic yams 1131 can be setfunther
1 nprove the corved of earhang corponent 11 Fokding
refiability, such as 3 first elastic rmetablic varng 11371 of
setting, the diarmneter B3ram of avery first elastic metallic
varrt 1137, now The material of 3 firs? slastic metafic vams

"*h;ii scser;iiczeic:a:* alao part i is identiond or alt
ﬁ;f?:ﬁmm avery firsd slasticity gobd certainly Belong 1o silk
1127 diameter oan also identical part it iz identical or

diffarant.

in the present embodiment, optionally, the first slastic
metaiiic yarn 1131 can be meial simple-subsiancs, or
including more The alfoy madanis! of king mefad malernial,
sueh 38 spring steel, aluminiey alloy, rmagnesiumn alicy,
Hianium alloy, alcket alloy, TENE alloy, magnesium Ethium

clese Golbd, chrome-maohybdenum steel ele, or the
cormposite nchecding rmelal metenat and nonmetadlic
rigterdats. Dptionally, the fwst elastic metatic Sl T3 ik
tiranium allovy wire, or s atleast made up of Hankum alloy
romtadal such a8 o diameier of 88-1.5mrn tianiurs ;aiiwy
wirs, optional For 1.0-1 28,

1t coating of
fur firsd elastic metalliz varn 1131,

the firal
becauss the e?asﬁc reac‘izan of the first resilient coating
1137 ensbles o ussro §y 1o wear bone Conduct
earphone.in addition, tf first resiiient coating 1132 can
riwaes effentively ooal the first elastioly gold duz 1o the

1132 directly contact with ear,

presence of is elastic reacton Belong to gilk 1131, remain
1o affactively cout the firg! elaatic metsliic vam 1131 aven
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i1 afier repestady bending, ensure bone conduntion
asarphong knot The validity of struciure Optiorally, he fiest
reaifiont costing 1132 s fyer of sifioa gl certainiy i other
ervibociiments, the first restient coating 1132 can slvo be
smulsion fayver eith

v rubdres baver or other fagibds plastic
fayers, of be e composite comprising s#lica gei Laver

Oniionathy the first housing 1171 and the second housing

112 are respactively with inlection molding manner and the
first elastic melaliic vam 11321 Both ends are finedly
connectad, and the first resilient coating 1132 ia fized with

injecticon rasiding mannes and s onated o e firsi elastic

roeiailic yarn 1 1%1 Optionally it s that the first hmzssiraf; 111
and e hoarging 119 are plastio casing, and the
first alastic melailio yam is fed i & mannerof a.(z;:a::nc;;x

FEHIGINE

racdeding 1137 hodk ends, and the fired regient conting 1132
arg infeyrably formed oo tne firsd elastic metallic vars 11317
od t:%a:i-ji,'ig, s that the Connention between one housing

11, the second housing 112 and the first etastic metsilic
yarn 1131 s ro firma, and causes bone conduction
sarphons D*‘a ho{j‘qae»sm g stronger with texture
rmakes the more compact structure of bone conduction
sgrphons lightarin the gresent embodiment, injection
moiding mannsr can be note The one kind being mpuided
into type, thermoplastic shaping, commpressaion molding
ate., but not imited to this.,

Bafaring to Fig. 3 and Fig. 4, optionalfly, the first rasiliant
cogiing 1137 by different colours hwo sub- resifient
coRings 11378, 11320 are put togethen and bwo of which

edasiic coating 118 s, 11320 spit searn a2 loosled al
connaGhion member 113 rexpectively Ba opposiiely
atvarged wo sides 1138, T130 on, wharsin splil i sewn on
the throwing for examngple on lateral surface 1138 on same

side Shadow offsets one from anctherSuch as when
carrving oul injaction molding, two bullels using atleas
two molds 1o the first resifient coating 1132 Property
costing 11328, 11220 are moldad r&s;’;er;;weix E“e W
kinds of colors that thus can form different ratio be, for
example, light gray with it is dark-grey The combination of
color or other oolors, and spiit sean g ipested on two sides
113a, 1130 that connection membar 113 13 opposiisly
arranged, and Frojection z:ffssez‘; % one from another on same
side 50 that the visuad effect of bone conduction earphone
viore prafarabdy, further as stagoenng coals the firat bulist
Property wire 1131 cause covarad effeci itis maore
preterable Cantain first resifient ccating 1132 ehastic can
aino e coverad by bwo of sarme oolor Laver §s pat
ingathen By injegction sm;iding wvice, formadion two is

etastic on hwo sides 113a, 1130 of connection member 113
res pecttvely Coating ﬁd’?cz 1122h, due to the presence of
injection pressure when can imgrove single injection-
micided or be injected separately shaping up and down

sify causing slement such as the first slastic metallis

varn 11371 in the firsi resilient coating 17132 1o produce
displacerneni reduces connection mermber 113 Forming
Guality Certaindy, In other embodiments, the first resilient
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coailng 1137 can direnily form @ ooating, o be fonned The
e than two elastic copting of quantity.

i the present ambodiment, the two aides of connaction
merhar 113 hclude being oppositaly armangad madial
swiface 1130 and fsteral surface 1138, are Refer to the sar
hang comnponent 171 when wearing and be nung on human
2ar, connection member 113 towards the side of head part
be medial surface 113h, towards human sar Side be iaters)
surface 113a.

win continued reference 1o Fg. 3 and Fig. 4, optionally, twe
sub- resilient coaling 115888, 11328 split seam are
respectvaly positioned at compars On the medial surface
13h and bateral surfece 1130 of relay part 113, 3nd the
syjiii e on the lateral surface 113a of connection
viernier $13 The proiection comparad 1o the spiif seamon
the madis! surface 11230 of connection member 113 e
projected closer to connection member 113 and haman ear
Contact posiiiont can thus be appreciated that g spilt
saam is looated a1 the position of ateral surface 1133
close contact human earn and another is spelied Blastic
cogiing 113%a that joint close is keoaled at medial swface
1130 almost 1o show same color on isters! supface 113
4a almost show Eight gray
en that ihe beuy-sensing of bone conduction eamphons one

11320, auch as lateral surface 11

i stronges moe atiraciive in appearance,

Cistionally spit seam iz aranged 3o that two sub- resifferd
coatiig 1 5\57 11320 by sauvie side such as 1133 O the
ares on 1130 g ditfaent from each otherin other
embudﬁrneniss, spiit searn raay be aranged 5o that two sube-
rasiliant costings The ares of 1132g, 1123%b on same side
i kentica! or s substantially the same.

Rafaring to Fig. 210 Fig. 4, optionally, the color for being
arrangesi an that two sub- resilient coating 1132s, 1132k is
siitched in split Helatively shallower slastic coating 1132a
footprint areas on iateral sivface 1138 are relatively

large. That is, the elastie of Hght ool
1132z iz more located ot lateral 5

@ covered Layer

ace 1132, anddthe
elastic zoating 11320 of dark oolour is mors located at
rieciing susfaf:e 113, 80 So that the surface of connecios
113 has rore harmony, strengthen the assthatis properties
of bone conduction earphone wile sirustural hehaviour is

engurad,

with continued referencs to Fig. 1, optionally, the both ands
of the first elastic rmetaliic vam 1131 set in flat and are
reapactively ambedded inie One housing 111 and ths
second housing 112 Mamely formed and be fixed ina
manner of injeci.ian it the frst housing 1711 and the second
housing 112 First elastic metalliic yam 1137 i in the both
ends that flat is aet, and can so increase the first elastic
rretaliic varr 137 and the firsf housing Y s1, the cordaot
area of ihe second housing 112 go that the st elaviic
metaiic vam 1137 and the firs? housing 111, the s2cond
Bowssing 117 s more steady Swely imterfin. Optionally, it
shoudd he i at that the first alastic metallic varm 1131 s
Prore $han comecion in the widtn at the both ends of fat

IPR2025-00843; Mojawa
Ex. 1033 - Page 236



zatting The widih of the couphling part al the flatbhath ends
sef, a0 olays & spacing effect after shaping, prevenis the
firnt dasticity gold Cadegory sifk 171271 is pulled out or come
it fromm the fust housing 111, the second housing
112 .0ptonatly, first elastio roeiadlic yvamn 1137 Bodn ends
are gat in shape of threads . in shaging, pantial shell nan be
tabhen shape in sorew thraed, o play fired effsct. Cartainly,
firat The both enda of elastic metallic yarm 1137 can be set
it fiat and shape of threads respactivelyin other
ermnbodimenis, the first siasticily gold Gategory il 1131
both ends can partly be Iocated at indent 1o form
depressad part, the first housing 111 and the second
housing 112 in ahaping in depreased part, 1o play fixation.

Fafering to Fig 1 and Fig, 2, optionally, the st resilient
comiing 1137 Turther coats the first housing 117 angl the
second housing 112 al leaxd part ouler surface, such ¢

whede cuter surfanes Lo the frst ragilient coating 1132

coats firstin a manner of Bection molding Blastic metallic

4

varn 1131, et least part outer surfacs of the firet housing
111, &t least part outer suiface of the second hausirsg T2,
ordy-
sensing of bone conduction earphong, and the presenos of

30 make it is stronger to obiain fexture and th

the firat resiiient coating 1132, can further containment
vessel The element of body and enciosure interior go thal
bone condustion earphong {8 more resisiant 1o abrasion.

Bafaring to Fig. §and Mg, 6, optionafy, forned with through
nole 1131 on the second hausing 1121 e, threugh hole 1121
rang through second The medial sorfacs and haleral

surface of howsing V12 First resiffent coa‘kénq 1132 oower

through e 11271 and furiher ahbove theough boie 71271 and

Side away fror the second nouskg 112 i‘i‘\’:':, the rasdia
surface away from the second housing 112} i forrned with
button holding part 11272 Button holds The portion 1121a
of putting s 1o be covered through bale 1121 in hisction
minulding process by the Sret resilisnt coating 1132 and
formed, in button holding part 1121a Beesuse the pressnoe
of the first resilient coating 1132 is can o completaiy cut
off moisture content, dust ele. o enier 112 in second shell
bodyﬁiapheang sc«mponerzt 11 enters One step includes
hutton V& and switoh modude 719, and whereln button 11

Rl 54

is arrangad i hutfon holding pant Y21z Switch mm‘uie 3t

is 5ot Be placed in e second housing 1712 away fiem the
firat resilient comiing 1137 side, (e the second housing 7172
medial swiace, and with hutton 113 First resilient coaling
132 of fpwar section ahuts Optinnaifly, a hoss 11210,
yubton are provided with otton holding part 11218 V18 are
fved na ranner of for example pasting on boss 11 2‘3%: in
ihe presend ambxdimesd, becauss the first rasilient cuating

132 ts with injection Mode, which is f‘sxecﬁ, £¥] he coated on
sacond shell body 112, and covers through hole 1121, has
miore prefarable waterproof effect.Optionally, boss 1121k
iz integrally formed when the first resilient coating 1132
covers through hole 1121 and formed by the first resilient
coating 1132

i the prasent enthodimend, the switch module 119 on the
aoond housing 112 s mainky used for contradling the
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function of bore conduction earphone Switch, such as
roadeasting and the pauge of music, voelee are answared
wiithy hanging up, conmecting wireless sigomad o be
connected rmobile device such as %ﬁuea..(;';’)tn
Cornrmaication, or the selection ein, of bone sanduction
sarphons mode of oparation, not §mbted 1o this.

Befering to Fig. 1, Fig. 2, Fig. 4 gned Fig. 7, optienally, the
inaide of the first resitient coating 1132 i Turther provided
with heing used for The lead channels 1134 of the first
housing 111 and the asc

ear-iang a:c:-z*r:pcmem 1 furiner compriess from the Tirst

ond imusr 112 are connagied,

rousing 117 Tne first wire grouge 1133 of the second
housing 112 s exdended O through fesd channels 1134, the
ravtial dimension of lead channels 1134 s arrsnged 10 The
fient wire group 1137 B allowed 1o be moved along keard
chantels 1134

Bv setting lead channeis 1134 such as first the one end of
@ first wire gro p 1132 can be connectad whaen
aasembiing in the Iater stage Element such as bone
eonduction speaker in (such as in a manner of onboard}
sacond housing 112, then the first wire group 1132 s
anuther Hold through fead channels 7134 with connect the
first r“&.S'tg 111 In element such se baltery component 13,
control ciroull component 14 o Switehing circust hoard 138
et prokaging tachnahogy can be so reduced, and existing
kone conductien earphone can e improved in the first
resiliernd conting 11372 that wirlng s embeddes o causead by
tha first wire group 1133 in injection molding is dificult ang
the problems such as be unfavenable for fater period
raintenance When So, the one and of the finst wire group

133 first can alse be connects b {Buch as in a mannes

of onpoard) firsi housing 117 when assembding i the iater
stage Interior element such as battery component 13,
corsirgd cirossll cormnponent 14 or switching cirouit board 15,
thern the firs? wire group 1133 is another Hold through lead
channela 1134 to connect the slement in the second
housing 112 such as bone-conduction speaker

in the present embodiment, 1134 specific moiding mode of
keadt olanneds Tor example including providing one first
afasticity gold firet Belong 1o the firgl nousing 111 of the
connaciicn of siik 1131 and the componend of the second
rousing 112, furthar in the second boasing 112 and the first
housing 111 Belwesn additional melal siik (ot shown) is
rerviovaily set, further in the first elastn metallic varm 11371,

.1

sedcditionad godd f.@-:aim31(=.>5€«<<sm*“5w partal outer face of

the first housing 111 and the sesond housing 112 and first
reattient coating 1132 Is formed with injection modding
rianinen intn Additional retal sitk s exiracted after type 1o

form lead channels 1134.0n other emhc-;i;menis. zuch as
the first resilient coating 1132 is molded During shaping, be
embedded (o gasily melling propedy matenial, in the firsl
1132 injection moiding of resilient coating, this easily
meiting property matenial roelts and flow o, shape Inte
fpad channels 118340 ancther example lead channeds 1134
can be afier the shaping of the frel resiiierd conting 1132,
by way of threading & neadles Passage is formed, than
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expands pasesge by way of hot el and forms lead
channely 1134

With continued reference to Fig. 1 and Fig. 4, in the present
ambadirnent, optionally, lead nchannels 1124 are aranged at
the first olastic metallic The downside of sitk 11371, with
when in use compared to contaet of first elastic metaflic
wvarn 1131 clozer io connection memper 113 with human
gar Pesition.in the prassent embodirnend, the first lead
channels 1134 are independently arranged with the first
glastic metallis yvam 1137 intervalin other implemeniations
in exarapde, the first lead channeds 1734 can menge setting
with the first efastic matallic vam 1131, {a, the first wie
group 1133 s first The first edastic n'seiea!hx: yvarn 1137 is
caroomtact i lead ohannels 1153400 the preseant
esrdbogdirneny, kead channels 1134 are arangad at the firgd
bttt The downside of property wire 1131, with when in
use compared (o the irst elastic metallic yam 1131 clogaer
to connaciion member 113 and human esr Sonlact
position, dues 1o the preaencs of kzad channels 1134, can
raaiks it that the first resiiisnt coating 1132 close 1o hurman
sar is raore elastic 11 s softer, wear more cormforiable in
cther embodiments, nertain firgt lead channeis 1134 can
also be arangad on the fist elasticity The upside of wire
1131, the first elasiic metaliic yam 11381 is closer o uiman
ear when i use.

Bafaring to Fig. 1, Blg. 2 and Fig. £, optionally, sar-hang
coraponent 11 includes the Srd housing 114 and the 4ih
rousing 118 Wharadn 3rd housing 114 ooordinates with the
first housing 11 to formn the fust appesrance for being
used for hausing battery cormpenent 13 or controd cirouit
cornponent 14 116 between being emply 4 housing 113
o
seoond aceomumodating siy for housing bone- conduction
speaker tobe formed Between 117.0ptivnally the 4th
housing 115 and the 3rd housing 114 are plastic casing.

iters with the second housing 112, is used for the

Opticngihy the second hausing 112 is connetied with the
4t housing 118 by the first anap component (ot rearking),
the firgi card Ssaming element includes e first holding
sention and the first buckding peris, and the firat holding
seciion is arangad on the 4h housing 115, and the first
buckiing parts is set i b placed on the seeond 1oUSING
112, whern e seoond housing 119 and the 4th nousing 118
coordinate, the first holding seoction cand on the 4h housing
118 Entar the first buokiing parts of the seoomd housing
1172, the zecondd hasming 112 s fixed fogether with the 4ib
housing 1158 0ptionally. Two housings 112 are attached
with the 4th hoassing 115 by least ons set of first anap
corrgmonant such as 4 groun of first enap component.When
Right second housing 112 can glso be bonded with the 4th
housing 115 by glus, or be made simultanecusly with glue
by the first engaging oo 'ﬁpunem it is connected with baing
fixed, or by Tastenars such 58 sorews.

Gpitonally the 3 nousing 114 s connacted with the first
housing 1171 by the second anap component (not ma
the second oard Bucikie sasembly includes the second
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nolding section and the second buskiing parts, and ihe
gecond holding seciia ik esrrmin}eed o e 3ref how s=sirag 114,
gt the second buckling paris is sat Put on the firsd

Fousing 111, wher the first %muzssng; 141 and the 3rd
housing 114 courdinaie, he second holding sa2ciion card of
the 3rd housing 114 Enter the seeond buckling parts of the
firat housing 111, the first housing 111 is fixed together
with the 2rd hemgsing 114,

in the present embodiment, ihe 3rd housing 114 of gar-
hang componant 11 coordinates with the first housing 111,
is used o house 1o be formed

F accomiexiation space
116 of battery corvgonant 13 @ contrdd ovoul componen
14, the 4ih housing 115 cowdinates with the saoond
housing 112, whth shaps indo the g2 aceommxdiation
sppaea 117 for hotsing bone-conductinn spealker the firgd
vire grovg 1123 can rove through lead chsaneis 1134 are
usad 1o slectically connect bona-conduction speaker and

battery component 13 or control choult component 14.1n
the present embodiment, batitery cormponent 13 for
sxarnple including batlery and baltery rmanagement clreult,
and battery is that bons conduction earphone
raisealianenus part is supplied by battery managemant
circuit Hectricolly, such ag ballery management ciroult
inchde charging oircui, currant foldback oiroull, over-
discharge protection ciroudt, overvollage orowhar st Such
a5 Baltery is rechargeabie batiery, for example, lithium
battery Refering 1o Fig. 7, optionafy, bone conduction
earpruxe, which still further coraprises, for example
ansfers Ghamt board 15, 1 s arangad in the first
aucorrencdaiion space 116, halle

el T4 s
switching cirouRt

gibvided into raultiple wiing r;c;#ciezr it

brargd 15, With two bone-conduciion ra;ze.zziz_&r:s, Qi
cireuit cormponent 14, micropnone and the switch module

f rorresponding connestion bons conducton eaphnns
119 et said elements associated tracks arg nonnected
with above-rmentioned wiring solder joint and tumed on
Fig. 7 mndes, ar ensy 1o wiring and assembling.Sunch as
glactricfly Pond component 14 conneocts switnhing oirgs
board 15 by two wiring asolder [cints of both positive and
negalive polarity, and awiiching circuil board 18 separates
1 wiring welderings Point, to connect the miscelianecus
part of bone conduction earphone.

Rafering to Fit
aucoyEncai
weith the first nousing 111 The gecond sl
aucommodation spece 118b s provided with 114, and s
aoeomincdating with the first son when the 3rd housing

1 angd Flg. 2, optioraily, the first sule
o space 118e, the 3rd housing are provided

114 mnd the frst haousing 117 coondingle Bpace T is
collectivaly forming the first accommodation apace 118,
such as is fixedly connecied by the first snap
componantWherein second son holds The yvolume for
baing empty 2 1150 is more than the first sub-
accormmodation apace 116a.Such az second sub-
socomnmadation space 118hvolume be first gon hold it is
empty 2-5 times of a 1163, for example, 3-4 times, for
example, 3.2 times, or for gzample, 2.5 timas.
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in assembled battery component 13 or conirel circist
cormpaonent 14, such as firet By hattery componant 13 o
conired cirouEt cormponent 14 are paced in the first sub-
socornmodation space 116, Tor example, batlery by gue

ratariat o sticking double Faced adhesive tape in the first
sub- accommodation space tn T16a, or control circult
componen 14 is fixed i the first sub- accommapdation

st
agace 1163 by anap-in structure 50 thal battery component
13 or control oirouit comnponent 14 s moat of sxposed, be

easy o the techniques such as assendling and winng,
ihen the 3rd houaing 114 is passed thn =zgh HiG e second
card uckie aszembly covera with the firat housing 111,
and the first sul sub- socommpdation space T16b of
accomoackaiion space T18s and second forn the firs

B om"wddtarzt; ?y Babweean 116, uo nproving fracitional

hona consfustors samphone needs 1o assemble baftery or
Seytrod Dosaid zmzi kee cortzingd in and ear-hang one in {he
Benssing of shapdng and fu'ihermzis‘y oonirel clrouit piate

enterior saciion is affized on using silica ged stip 1o cany
ot coating causaed assambling The probler of corplex
procedires, skvphify stracture and assembling provedure.

Rafaring to Fig. 2 and Fig. 8, optinnally, the 4th housing 118
iz set in prism-shaped, whergin in the 4ih housing 115 at
izast Bar shaped is provided with one side and draws
sound hnle V15T, the length direction of sound hinke 1151
ang the botlom surface of the 4th housing 115 are drawn in
wharein bar shaped 1 is paralle! or be arrsnged
substaniislly in paraliel and bar shaped draw seund hole
11571 lengih be rot less than side whars §width trues/
Twdn the present endeodiment, bar shaped draws the
wsiaiivseiy paralied botiom swifeese 115 of sound hole and
refers 1o that the 420 nousing 1Y9 i towards hurnan body

face when wearing Plane defhined in the edg;@. of opening of
ther ons side i poriion,

Typicatlly, bone-conduction spesker peritrapous
asrwironment of mesting during vibradon rensmits sound, in
addition to wearer, ring Other people in border can also hear
that the sound of loudspeaker, such as the vibration of
hone-coenduction speaker cause the second
scoommiodation spros 117 The vibration of interior alv and
ihe viliration For osusing the grade of the 48 housing 115,
s as o ooour leaking sound phenomenon, the sound of
bone conduaction sarphone can be influenceed Matlenitis
1o propagale 16 the sound wave guiding in ihe sscond

aocommodation apace 117 auzide spane 1o draw sound

Bode 1181, wiih leakage speach rippde with alinosphers
Pm&sqa‘tsm iterferas, and 80 a3 o reduce the ampiitude

of Lou speech rippde, reduces leaskage gound,

With continued referencs to Fig. 8, in order 1o further
improve leakage sound phenomenon, the prase
embodiment passes through a1 least the one of the 4th
housing 118 Side seis bar shaped o draw sound hnle
1181, and iz appropriately arranged with its aize and
aud that frad

grecton aproves the lnakage ¢ EHEC TS

ounkicis earphone bell cornes and showesd As stilf than
i s more sericis e groblens of Further bar shapedis
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drawn ihe length direction of sourdd hole 11571 and parallsd
with the hottorn surface of e 410 housing 115 et Pul, can
riof only ensure attractive in appearancs, and the unifondiy
o the intensily of agoustic wave Priough directed paratiel,
50 238 to enasas nterfersnce effectin thiv reality 2pply in
example, bar shaped draw sound hinfe 1157 length be not
iosa than side where i width 2/3rds, can effentively guide
the Sound wave in two accormmsdation spaces 117 Be
chosen as, bar shaped diaw sound hole 11481 length be s
wiers side width fousd Three. Gerainty, in other
srnbodimenia, wherein being at least sei side by side with
ieast hwo anticies of bar shapeds on one side in the 4th
housing 118 Draw ascund hole 1181, such as setting two
paraiiel bar shapeds i draw sound hole 1151 at leaston
ore side, and with the bottorm of the b housing 115 Face
1152 is paraliel

Cotronatly, the 4th nousing 115 bone oconduction earphons
asing when side 1154 cic}se o nuvnan sar on b not
provided with bar shaped Drav sound hole 1151 Certainly
irs oiher ernbodivients, can also the 4ih housing 118 when
bone sonduction earghone uses close to human ear Sida
1154 on set draw sound hole, can be that point type draws
sound hinde, or sound hole 1187 i3 drawn it bar shaped.

With continued reference to Fig. 2 and Fig. 8, aptionally, the
4tk housing 115 is set iy quadrangdlar shape, whersin in
the 41h housing 115 Bar shaped, wiinh is provided witn, on

e aides 1158s, 115 heing disposed adjacernt wiih

connection mevday 113 draws scurgd hiole 1151, furthar
rernaining two in indibvidual side 118D, 11 5d bone
conduction earphone using when the side 118k away from
Faarenan oar ety ot bar shapad 1o disw sound hoke 1131,
and in remaining two sides 118b, 115d bone conduction
earphone using when side 118b close 1o human ear on do
riot sat Put bar shaped and draw sound hole 11571 . Namely
set three bar shapeds to draw sound hole 1151 on three
stcdas 17588, 1188, 115, passed in bone Guids lug machine
using when be not provided with bar shaged close to the
aide 11 5d of numan ear and draw saind hole 1181, ac oan

0

further reduce Lou scund and show As ensursing the
jonaguality af Hone conducton saphons,

in the present embodiment, the 4t housing 11505 seth
cuadrangular shapa, such as including four-prisor and
clazs guadranguiar Shane.Such as specifically, wo sides
118a, 1150 being dispa

sed aacent with conneotion

rosenier 113 of the 4th nousing 1158 any one side The
fength i face is i higher than the length of remaining twe
sides 1180, 1184 any one side, further, the 4h housing 115
s uneoual or egual with hwo sides 1158, 115¢ that
connaction member 113 is disposed adiacent length.in
other ambodiment in, ine 4th housing 1183 satin
aguadranguiar shape, and the length of s fouwr sides can be
agual.

i the present arabodiment, optionaily, two sides belng
disposed adacent with connection memizer 113 of the 4ih
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qus;inq 115 angle betwean 115g, 115805 890 °-150% s
chogen ag 0D °-130° s chosenas P106° 12D °

Cptionally it is further provided with covering the water
proot and dus? proof filter soreen that sound hole 11581 s

drawn in bar shaped, example in the 4ih housing 115 Such
as waterproof veniilated membrane Inot shown) Water
proof and dust proof flter aoreen ig 3ei, can prevent the
ust ouside bone condustion earphong and watepronf

=

bone from passing The water inlet of guids lug machine
enters damage bone-conduction apeaker

i the presend arvdaxiimend, a microphone aperiire (ot
shown) is resps f‘tw?-y aranged with the second housing
112 and the 4t nousing 118, Specificaiy, the st
rricrophione aperiure be arranged on the not direct
rermainiog two sides 1150 baing connected with
connection member 113 of the 40 housing 118, 115d
fenction, second microphone hole are arranged on the

fgtaral agrface of the second housing 112 and ciose to the
A5 housing 115 and connection merpbers 112 junction By
setting two microphones in the microphons sperture of two
siagger settings, phonetic entry matter can be
strengihenad Amouni, and effective Nofse Reduction s

L0
played, thus mprove the definition of phonetic e ‘z{;

Refearing o Fig. 2 and Fig. 8, in the pregaent embiadiment, the
epaantily of sar-hang component 17 i two, and bons
eonduction saphone further wraps include resr hanging

enmpanen 12 Hanging comvponent 12 inchsdes the second
elastic rmetaiic yam 127, second be coated on the e;ee:c::-nr.i
elastic rantallic varn 121 afterwards Resiflert coating 122
and the Plug Division 123 for being arrangad at the both
ends of the seocond elaztio metaliio varm 121.Pg Division
123 respectively with two ear-hangs First housing 191 o
eomponent 11 patches cooperation, and is fixedly
connected Optionally, Plug Division 123 is fixed on second
with injection mﬂitﬁmg manner The hoth ends of elasiic
metsiHo yam 121, Plug Division 123 can be s sat more
ggourely tn be fized on the both endds of the second elasiic
etz vam 121, Optionsily, the second elastic metaliic
yarre 121 can be redad simple-substances, or inchide tha
atloy maladal of vadous metals rosterial, Such as spring
steel, shuniniuro siloy, magnaesium alloy, thantum alloy,
ritecket alioy,
riivhidenam steal et or bag Inciuds metad matenal and
the comgs

Ti-mE oy magnesiors BBl alloy, chroma-

1o of nonrneiaiiic matedals inthe

eqvihodirment, the sscond slasiic metalic yam 121 s
titanium alioy wire, or Person is at least made ug of
titanium alloy msterialin the present embodiment, the
second resiient coating 122 is faver of silica gelin other
emmbodiment rmode In, the second resilient coating 122 can
ateo be rubber laver or ernulsion laver, o7 the composite
iayer ncluding siica gel

Carry out paiching cooparation by the Plug Division 123 of
resnt hszs‘.gmg- arvpanant 13 and the fst housing 111 of
s ear-tang components 1 change 1 has baen ap

tha probiems such as sarphone size that exigling bone
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conguction earphone bx broughtissing the fived form sueh
as sorew i argen 50 as 10 simplify structure, Mitigate the

welght of bone conduction samphons, facilitate atar stags
witingg mnd cost can be reduced

Refering to Fig, © and Figure 16, opticnally, the end set of
the first housing 111 has what is inserted for allowing Plug

ivision 123 Jointing holes 11171 and the vertics! direction
CONMNECTICN § fg holes 1111 of direction of insertion in

ney

Flug Livigion 123 and the perforate 1112 of outsids, To
gllow into jointing holes 11717 10 apnly from the oudseide
through parforate 1112 ghue o instalistion stopper (not
shosw, 1o cause Plug Division &
pragence of glue or stepger b jointing holes 1110 thig
embadirneni, perfonads 1112 is positionad at ing desonbad
fient son in accornrmodation space 116ain othe

ey

23 are fixed in the

armbodiroends, the and ot of the first nousing 117 has
wibiat is inserted for allowing Plug Dhviglon 123 Joiniing

noles 114, thare i a recess on Blug Divigion 123, them s
a resilinnt projection in ininting holes 1111, Blug Division
122 s inserted and patched During hole 1111, regiliang
projection in caught in recess, and Plug Division 123 and
jointing holes 1117 are coordinated into fiation Such as
Plug Ghision 123 is inserted During joinfing holes 11711,
reailient projection i firat extrudad, afier be caught in the
prasence of alaatic restoring forees in recass Optionally,
patc.: he depth that portion 123 inserts jointing holes 1111

£1 17
iz 611, is chosen as 4-10m

Weith continued reference 1o Flg. 9 and Figure 16, oplicnally,
fluting 1231 is provided with the side wail of Playg Oivision
123 The warg of fluting 1231 Perforate 1112 s exposed or
part b exposed, and for receiving ghie of stopperptionaily,

Plug Dbeisdon 123 s at least one H s provided with side wall
ot Fluting 1231, such as twoe side walls and is provided with
fliuting 123110 other ermbodimmems, can meike
simultaneousty With glue and stopper, such as first §
using stopper then apply glue and fusther fixin the present
emb@dém&ni stopper B chook or pin or the fxiure

neartion fluting 1231 with certain elesticlly iz interferencs

ﬁtted.

Bafarng 1o Fig. 2, Fig. 8 and Figure 14, optionally, Pheg
Division 193 includes firg! be connected wiln the second

F9T D

edastic melaiis varn 187 Palch section 1¥3a and patch
section 183 with firs! and be connected and second paich
section away from whal the second slastio retallic yam
121 was .}iﬂ 1230 fHeoton of nsertion of the jointing
holes 1111 aiong Plug Division 123 is divided into for
receiving the first the first hole section for patehning saction

22s 1111z and the second hole section 1111h tha
section 1236 iz patched {or reception seoond. Wherain the
firat hole :~:e-‘;t§0n 11113 iz sized to parmit Perhaps sscond
paich section 1230 and moved frealy along direction of
ingseron in the first hole section 11118, and cause first io
patch section 123a and the Vight fit bebwesn one hole
saction 111 e Section snd both ends hole section are
patahad by two sections 1o be respechively conparnating
with fudng, and can cause Plug Dhdsion 123 are more
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zacurely fixed in the first housing 111, strengthen the
shructiral stability of bone nongd

Hhon parghong.

With continued reference to Fig. 9 and Figure 18, optionally,
flusting 1321 15 further digposed at the second side wall for
patching section 123k, Perforate 1112 connects the
second hols seetion 11110 of jointing holes 111 in the
prasent embodirnent, a section 1230 is patehed in Phig
Division 123 ascond The first ole section 11118 and the
second hole azction 1111k i3 pazsed 'aquentiaiiv through,
%0 that first patches sestion 123a and the first hole sestion
111 1s close-fttings Close, second patch secton 1230
fhting 1237 it s exposed through parforate 1712, for
racebing gie or zs“spfw' carest by first insert sestion
123a and the first hode section 1111 tdohd and the
1111 and the second hale saciion
1111 further cooperation 8 s fiked, effectivaly rear

mecond jninting holes

exdiension can be fixedly connected with ear-hangin othar
embodirnenis, Buting 1237 can be arangad on first and
patch in section 123 side waii,?erfgmte 1112 connacts
ife second hnde section 11110 of lointing holes 1111,

Colionalhy, the second hol tion 11110 be dimensionad
s0 that second patch secton 1230 and the second hole
sacton 17110 i Betweern tight fit Vhus by the first tighs &5,
the second ng holes 1111 and the szcond hole for
patching section 1283s and the first hole seciion 1111a
Saction 117 e fght it and the glue of application or
stoDme:

s fiwed, and effecively further nang by afler and

e

ara fxed with esc-hang Connention, and siructure can be

simplified, make bone conduntion earphong

fighting Qertainly, in other ermbodinments, frst section 123s

ot are palohedd Tight i3 between one hole section 11 a,

andd sacond 1 patch saction 123b and the seacond hole

sention 1111k can be othar kinds of secure it Such as Ris
clazped,

Refaring to Figure 11, optionally, first paiches the Qi‘:ape of
section 193a both sides and the first hr*i section 1114a
coract sufaces contanted it is dszarentb‘-‘%rgt paiches
gection 1933 both sides shape difference, and accordingly
tha firg! hole section 11118 patches hzzf' wctia’m 17238
was ocontactad with first 111181, 111182 are also different
for pve sictes. For example, the curved gatiing n the fust
hote saction 1111 a two sides, raedial surfaee 111182
Fadiug of curvature be more than ateral surface T111a1
radius of owrvalure, namely roedial turs"essxe Titia

7 radian
chinge B ralatively siow, and ouder Bide 117181 madian
change iz refatively large, and first patches saction
corresponding setting in 123z two sides Certainy, in other
amboddinant in, the first hole seotion 11112 curved setling
i two sides, medial surface 111122 radius of curvaturg is
lesa than ixteral surface 11 1181s Radius of curvature,
namely medisl surface 111182 radian change e relatively
farge, and the changs of lateral surfacs 113131 radian is
relatively small. Firet hole section 111 1a two sides are
miesdial surfacs 111182 close to marnan body head when
wearing, and are puter away from human body head Side

11 iat Firel patches the shape difference of secticn 123a
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both sides and the first hole section 11 11a contag
surfaces contacted o that first connects ings ase{:iiorz
122 and be urable 10 anti-phig and two Plug Divisions 12
aee Bung frora rabed inge rtion ai

ar alno causing, play

effactive food proci effect, Yacilitale groug Dress.

Refering to Fig. § and Figurs 19, optionaily, first, which
gatohes section 123a and sscond, patohes saction 1230
bottom surface and stepped sets Put gnd patoh section
1233 first and the second junction for patohing 2ection
123b is provided with the first wedge-shaped changeover
portion 1
sacondg hole cection Y1 b juncion s provided with the

¢, 204 the first hode Saction 111z and the

ot wedge-shaped changaovaer porion corasponding
wi%h the frst wedge-shaped changeover portion 123
T,

g(‘

iny the present embodimend, first section 1234 is matched
and the second bottom surface for patching section 1230
refers i whw earr“:{: cipse o human ear The one side of
root. Top swrface is then the one side away from peoplal
the ear portion.

in the present embodiment, first pateh seclion 1238
thickness and be greater than ine second thinkness for
paiching section 123k and Le. slepped 581 Put, thare s
thickneas difference i bodl junctions, aad gat ihe first
watige-shaped changeosver porbion 1330, s
eresponding i the first hole saciion 11712 and Sacend
haole section 1171h nclion sets the second wedge-
shaped changeover portion 1111¢ baing apif*  with the
firgt wedge-shaped changeover portion 122¢, the One
patnhas section 123a and second when ;:)aar_:hing a saction
123 and being seguentially inseriad into the first hole

ction 11112 and the seconid hole ssction 1111k, the first
«ezﬁg&z-‘shaped raistake Cross sectinn 1230 and the
second wadge-shaped changeover portion 1111 to ag
againgt, second can be facilitated to patoh section 123b
and firat and paich section 123a'%s inaerlion, and péay & part
of huffering transition, apacing and further fxatio

B

Refering t Fig. 8, Figurse
Banging comgonent 12 further cormpiises being wrapped
by the second resiflent coaling 122 The the seoond wire
end
wire groan 124 see edposed from ihe seac:z)rad veshian
coating 122, tne top of Flug Dhvision 123 Faoe b provided

2 and Figure 13, aptionally, rear

group 124 covered, wherein the both ends of the se

with the groove 1237 of sunks >f the enposan
parts for goeommodating the seco*zd wira group 124 0n the
presemt embodiment, the second wirs group 124, for
eonnscting the slernant in byo garhang componenis 11
such as connecting battery and control ovreult component
14 Setting ks sunken cord groove 1232, the zecond wirg

P

group 124 on the one hand effectively can be arrangad and
fixed, on the sther nand can reducs volums in other

embodirnent in, groove 12382 of sunkening cordoan sfsc be

riot provided with, andd by other reans anter the second
swire group 124 auch as giue or dtadile faced adheshas Tape
Row is fxed, of the top surface of Plug Division 12313
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proviged with the projestion (not ahown) that two rows ara
set U b pavalled, ard can D2 hald belwaen o row'’s
projentions Recaive the second wire group 124,

Referirgg tn Fig. 2, optionally, hone conduction earmphone
further comiprises hattery component 13 and conirod clrouit
componerntt 14, wherein Battery component 13 is aranged
@t the first scoommndation apace 116 of ane of twoe sar
hang cormnpanemsa 11, and control circult component 14 s
rranged 2t in first accommodation space 116 of the cther
“f two gar-hang components 11

Refaring o Figure 14 and Figure 15, optionslly, the 3rd
hovsing of the sar-hang component 11 for scocommodating

corteod ciresit comporent 14 Buiton periorsde 1147 and £
storage tank 1142 connected with bution perforate 1141
are providad with 114, controf oivoult compoenent 14
includes electricily Road plate 1471, the swieh 147 baing
Fed on oiroult bosrd 141, waterproof Bner 143 and aion
144, whaerein bution 144 he aranged at by in key perforate
11471 and exprsed through bulton perforate 11474,

waterpreot Hner 143 includes liner plate main body 142a
and with injection molding manoer bag The 3rd reailient
cogting 1430 overlayed on liner plate main body 143s,
waterpront Hiner 143 is arranged in storage fank 1142 and
the 3rd slasticly Coating 1430 abuts with the sidewall
elastomer of storage ank 1142, and buttor 144 and switen

142 are respecibaly arra n;ed at the two of waterpredol finer
143 Side and ahutied respeciively with witarproo! iner

AR Hs embodivent, the G a-es;;i:esm coating 1435k
coris lines plate main body 1438 one side And liner plate
main hoidy 1430 edge, s lesst covered section 2dye, oan

siso coat whobs eilges o

sriainty 0 oifer ernbodirment in,
the 3rd resilient coating 143h can coat liner plate main botly
538 completely, that is, cost iner plate main body 1433
tw sides.

iny the present embodiment, the switoh 142 on ciroull board
147 ha paindy used for swhiching on and shuling down,
wolisne adjusting or other ot Changs function eic.

With continuad reference 1o Figurs 14 and Figaire 15, the
3rgd resilient ceating 1430 is costad with injection madiing
miannas i the main body of waterproof Hner 143, 3o that

the Ard regilent coaling 1430 bz nod aasy 0 oome off from
ihe roain hody of walerproof Hiner 143, and the 3rd resilient
coating 143b and proct liner Compactiess betwesn plate
v body 142 is more preferabde, Fnproves exbeiing bone
conduntion earphone water resisiance, enswes the validity
of waterproof At this in embodiment, liner plate main E}ﬁ“‘"
1432 can be plastics, and the 3rd resflient coating 143k can
be silica gel, latex, rubber or Be conjunction o thing,

123

Cpticnally, walerproof liner 143 is provided with the locating

i

sied for aeoommanaiing switch 142 close o the side of

swiich 142 148

iy the present erpbodirmnent, he method for ssesembily
controed siroult comnponent 14 for exampbe first by buiton
A4, wakarproo Hiner 143 ancording 10 U s secondary o be
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glaced on the 3rd nousing 114, and ution 144 getli s
axpesed through button perforats 1147, then aboult boad

147 pass through swiich 142 And the locating shot 1437 of
waterproot Uner 143 ahutds with wadsrprood Hner 143 By
setting eating siel 1431, the essence of swhch 142 o
ke made Location §it accurately is carmied out wih b;.zt‘mn
144, gooas to pass through effectively Cperation switch
142 of hutton 144

Refering to Figurs 16 and Figure 17, optionally, control
cireuit component 314 :‘-..*‘Ihe comprizes ihe day being
arranged ont oiroult bored 147 Line 145, anianng 145
mchute ardenna bogy 148z spaced with oirouit board 141
ant are connecied antenns ix }LE}; 1485 and choult The
grounding parts 1450 and current fesd department 1480 of
pdate 1471, wherein when tse"nﬁ,i sxkedd i perpendinuder io
the sivde of Cironit board 147, antanna body 1458 is bent
fronv grounding parts 145b to the side of olrouit board 141
10 e akianded It the present ambodiment, antenna body
143a is 1o oirpuit board 147 side bending, the fength of
arennz 145, Enbanced Radiation Seduced Blast efficionoy

can be neregsed in the cordined space.in the present
asrmbodiment, day Ling 145 is generally used for whatis
communicated wireleash, auch as blusicoth
communication.in other embodimenis, Wi
cormrnunication, honeybes be can also be Mast dats
conmunication, NFCD ete.

Optienatly, antenna body 14588 includes paralied portion
148071 and kink 148a%, perpendiculz 10 cuoull board 1473
Sidde looks up, and parailel portion 14527 width is more than

kink 148523 widih, pas peorrticn T45a1 one end
connection greunding parts 14580 and current feed
i, which

connacts kink 145a2, parallel portion 145a71 and kink 14532

departivient 1450, s i e that the othar an

it junchion, Scalwriform iz sat, and kKink 14827 is bent frors
junction to the side of oiroult board 141,

Opticngihy controf cirouit component 14 further comprises
the grounded parts 148 being arrangsd on olrewst board 1479,
wharzin Antenng budy 145a bends extension (o the side of
tha remoie grounded pars 148 of ciouitboard 1471 B the
prasant embodiroent, grounded parts 144 be the switch
142 on URE inferface andior circull, or other grounded paris
146 Typically, suoh ag USB of grounded parts 146

frterface, carlain :rii:ézrf—.?rerzce can be i caused to antenna
145, In the present embodliment, antenng body 1452
connects o the rerante of circuit board 147 The sivle
bending extenzion of ground part 148, can nprove
intrference of the grounded parte 146 to the signal of
antenna 145 in the confined apacs, protect

Demonstrate, prove signal quaslityln the present
smbodimeant, USS interface can he used in bong
conduction sarphons and exiermal device such as mohile
terming! iransmission nummber According to, | can siso be
used to oharged for batiery component 13,

Ctvatly, bearing of frend of the ardenna body 1483 width
along sntenna body 14%5a tspers iniodt s such a3 spacific
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Ground, the parelied portion 14%a71 widih width that passes
throug

s sonsiant, Kink 14542 width gracually along
kearing of trandg by Gradual change s smali Cerainy in

cihar embodirnants, par

o

2t poriien 148a7 widih pauses
o it Dot parallel Width of the
witgth of portions 148a1 other ands 31l greater than Kink
14842,

through and can lapere

Cptionathy bearing of trend of the antenna body 145a
bending sngle along antenna body 145a becomes

fargerSuch as Bending angle becomes larger, usually in
order o which remote greuruled parts 148 s such as USH,

0 a8 1o ensure thet the radahon of antenna 145
Enitares Baba Optionally, trhere is bending pine 14523,
bending angle heredn in the one end of Rink 14527 away
fron paratiel portion 14521 Maxbivars, on the other haad §
is o S rastiation efficlenoy ont the one e i ordler fo
riaet the needs of the size of antenng 148,

Embodirnents of the present invention are the foregoing (s
onty, are not rdended o Hmit the scopse of the inverntion, it
is every to wiilize this The equivaient structure or eguivalent
fiow oonversion thal description of the invention and
aocompanying dawing eortent are made, or directly or

4

indirectly i is used in other corelations

i

sohnical fisld ifis

included within the scope of the present invention.
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