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APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO. 

17/137,389 

131839 7590 

Metis IP LLC 
PO Box 423 
McLean, VA 22101 

12/07/2021 

11/17/2021 

11197084 

ISSUE NOTIFICATION 

20608-0081US00 

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) 

1993 

The Patent Term Adjustment is 0 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 VOX IECH 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.
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UNITED STATES 
PATENT AND TRADEMARK OFFICE 

ELECTRONIC PAYMENT RECEIPT 

Page 1 of 2 
P.O. Box 1450 

Alexandria, VA 223'13 - 1450 
IN VOW s p to . g ov 

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET # 
17/137389 10/29/2021 M50:19 AM ET 20608-0081US00 

Title of Invention 
LOUDSPEAKER APPARATUS 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111(a) 

PATENT # 

CONFIRMATION # 1993 FILED BY GAO SIM 

PATENT CENTER # 60375540 AUTHORIZED BY Yangzhou Du 

CUSTOMER # 131839 FILING DATE 12/30/2020 

CORRESPONDENCE - FIRST NAMED Gnaowu Li 
ADDRESS INVENTOR 

Payment Information 

PAYMENT METHOD 
CARD / 8518 

PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY 
E20210S50434130 Yangzhou 

FEE CODE DESCRIPTION ITEM PRICE($) 

1501 UTILITY ISSUE FEE 1200.00 

QUANTITY ITEM TOTAL($) 

1200.00 

TOTAL AMOUNT $1,200,00 

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 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 i.order 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/E0/903 indicating acceptance of the application as a national stage 

IPR2025-00843; Mojawa
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submission under 35 371 will be issued in addition to the Filing Receipt, in due course. 

New international Application Flied with the LiSPTO as a Receiving Office 

if a new international application is being filed and the international application includes the necessary components for an 
international Ming date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCl/P0/105) 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. 

IPR2025-00843; Mojawa
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UNITED STATES 
PATENT AND TRADEMARK OFFICE 

Page 1 of 2 
P.O. Box 1450 

Alexandria, VA 223'13 - 1450 
IN VOW s p to . g ov 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION # 
17/137,389 

RECEIPT DATE / TIME 
10/29/2021 08:50:19 AM ET 

ATTORNEY DOCKET # 
20608-0081US00 

Title of Invention 
LOUDSPEAKER APPARATUS 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111(a) 

PATENT # - 

CONFIRMATION # 1993 FILED BY GAO SINI 

PATENT CENTER # 60375540 FILING DATE 12/30/2020 

CUSTOMER # 131839 FIRST NAMED Chaowu LI 
INVENTOR 

CORRESPONDENCE - AUTHORIZED BY Yangzhou Du 
ADDRESS 

Documents TOTAL DOCUMENTS: 1 

DOCUMENT 

2021-10-29-Issue Fee 
Transmittal-20608-
0081US00.pdf 

Digest 

PAGES DESCRIPTION 

Issue Fee Payment (PTO-85B) 

SIZE (KB) 

1920 KB 

DOCUMENT 

2021-10-29-Issue Fee 
Transmittal-20608-
0081US00.pdf 

MESSAGE DIGEST(SHA-512) 

El 4E D393CF2188C7CB42D9AC84023E2819E8D677E443E1A3A 
3555EC69392485AC43A7BD958D8E8CF0039C558CFFF1A1 CC4 
78C5900BAF50CA27BDC8105B489B10 

IPR2025-00843; Mojawa
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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 appiicabie. 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 flung 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/E0/903 indicating acceptance of the application as a national stage 
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components lor 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 PCTIR0/105) 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. 

IPR2025-00843; Mojawa
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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 
Commissioner for Patents 
P.O. Box 1450 
Alexandria. Virginia 22313-1450 

By fax, send (571)-273-2885 

EszsTRucrioNS: This form should be used for transmitting the ISSUE FliE and PUBLICATION PEE fit required). Blocks I through 5 should be completed where appropriate. All 
further correspondence including the Patent. advance Orders and notification of maintenance fees will he mailed to the current correidperidence .taAdre:;S PS indicated unless corrected 
below or directed otherwise in Block i, ny (a) specifying a new correspondence address; and/or (h) indicating a separate "FEE ADORE-SS' for maintenance fee notifications. 

Note: A CenifiCate of mailing can only be used for domestic mailings of the 
Feets) Transmittal. This certificate cannot be used for any other accompanyin 
papers. Each additional paper, such as an assignment or tormal drawiug, must 
have its own certificate of mailing or transmission. 

I 01 tiV2O21 Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) TralliMitial is being deposited with the United 
States Postal Service with sufficient postage for first class mil in an envelope 
addressed to the map. Stop ISSUE FEE address above. or being transmitted to 
the t ISPTO sait EPS- We+ or by facsitmle ;171) 271-2SM. on the date below. 

(7[CREZEE15T CORIZESVI.:NDP.tiefi ADC)1211SS t Nato: lif:+cx I t,cr 4rty cit,:hgr of alfkm) 

131339 7!;91) 

Metis IP LLC 
PO Box 423 
McLean, VA 22101 

Yangz.hou Du 

/Yangzhou Dui we) 

October 29, 2021 

APPLIC:A 11(3iN Ni). 0.A1 I • FIRST NANILE) IN )P AITORNLY 1X.X'K NO. 

17/137.389 1:!/30/2020 Chatavaid I. I 2060B-0081 1:S00 1993 

TITLE OF INVENTION: LOUDSPEAKER APPARATUS 

APPIN.TYPF. DiTuy STATI!.11 ISSUE EVE DBE tC:\l'i()N FEE i):1 iSsi d FF. Ira

nonprovdsional UNIMSCOUNTED 

EXAMlivER 

ETESAM, AMIR HOSSEIN 

SI200 $0.00 

AKT UNIF 1 CLASS-Stit3CLASS 

2652 381-381000 

$1200 01118/2022 

1. Change of eorresponticucc address or Imitation of lee Address (37 
CFR 1.363). 

Change of correspondence address (or Change of Correspondence 
Address form PTO/5E/122) attached. 

"Fee Address" indication (or "Fee Address" Indication form PTO/ 
SE/ 17; Rev 03-09 or more recent) attached. Use of a Customer 
Number is required. 

For printing on. the patent front page. list 
(1) The names of up to registered patent adonis:1,s 
us. agents OR. alteraatively. 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, nu name will he printed. 

M TIS IP LLC 

a 

3 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON '1-.HE PATENT (print or type) 

PLE.ASE 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 
.re/xmled, filed for twordhciou, as set death in 37 0,-R 3.11 and 37 CFR 3.8 ((al. Completion of this 141131.i.,:: NOT a substitute km filing an aastgainesit. 

(A) NAME OE ASSIGNEE 

SHENZHEN VOXTECH CO., LTD. 
(B) RESIDENCE: )CITY and STATE OR (:OUNTRY') 

SHENZHEN, CHINA 

Please check the appropriate assignee category or categories (wilt not he printed on the parent) : J Individual WICorporation or other private group entity GOVCISMINZII. 

4a Fees submitted: 1lS31.1e Fee raPublication Fee (if required) rjAdvanee Order - if of Copies 

4h. Method of Payment: (Please first reeppti previrmsly pa& fke shown above) 

Xs.1 Electronic payment via 1(1'S-Web Li Enclosed check J Non-eld•tetroni; payment by credit card (Attach form PT0-203S1 

The Director is hereby authorized to charge the recinired feet's). any deficiency, or credit any overpayment to Deposit Account No. 

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

—I Applicant certifying micro entity status. See 37 CTR 1.29 

Applicant asserting small entity status. See 37 CPR 1.27

Applicant changing to regular undiacourited (etc Statts. 

Absent a valid certification of Micro Entity Status (sec forms PTO/SH/15A and 151.31. issue 
fee payment in the micro erait!,  amount will not be accepted at the, risk of application abandonment. 
NOTE: Ii the application was previously under illicit: 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. 

NOTE: This form must he signed in accordance with 37 CFR 1.31 tenet 1.33. See 37 CFR. i .4 for signature requirements and certifications. 

Authorized Signature /Yangzhou Du/ Date  October 28. 2021 

Yangzhou Typed or printed{ MUM: Registration No. 65310

V101.-85 Part B (0E-18; Amassed for taw through 01:3i/2020 
Pag.e 2 of 3 

03.1B 0(r51-003) 1.1.5. Patent and Trademark Office: U.S. DEPARTMENT OP C:OMMERCE 
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(if UNITED 

UNITED STATES PATENT AND TRADEMARK OFFICE 

(if UNITED STATES DEPARTMENT OF COMMERCE 
E5

ei 
4-'1. "‘‘ 

INtNT„,co,

131839 7590 

Metis IP LLC 
PO Box 423 
McLean, VA 22101 

United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

10/18/2021 
EXAMINER 

ETESAM, AMIR HOSSEIN 

ART UNIT PAPER NUMBER 

2652 

DATE MAILED: 10/18/2021 

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

17/137,389 12/30/2020 

TITLE OF INVENTION: LOUDSPEAKER APPARATUS 

Chaowu LI 20608-0081US00 1993 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. 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 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

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

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

10/18/2021 Certificate of Mailing or Transmission 
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 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

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

131839 7590 

Metis IP LLC 
PO Box 423 
McLean, VA 22101 

(Typed or printed name) 

(Signature) 

(Date) 

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

17/137,389 12/30/2020 

TITLE OF INVENTION: LOUDSPEAKER APPARATUS 

Chaowu LI 20608-0081U500 1993 

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

nonprovisional UNDISCOUNTED $1200 $0.00 

EXAMINER ART UNIT CLASS-SUBCLASS 

ETESAM, AMIR HOSSEIN 2652 381-381000 

$0.00 $1200 01/18/2022 

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

❑ 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. 

2. For printing on the patent front page, list 
(1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

1 

2 

3 

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) : ❑ Individual ❑ Corporation or other private group entity ❑ Government 

4a. Fees submitted: ❑Issue Fee ❑Publication Fee (if required) ❑Advance Order - # of Copies 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

❑ Electronic Payment via EFS-Web ❑ Enclosed check ❑ 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) 

❑ Applicant certifying micro entity status. See 37 CFR 1.29 

❑ Applicant asserting small entity status. See 37 CFR 1.27 

❑ Applicant changing to regular undiscounted fee status. 

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. 

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. 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of 3 

OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

IPR2025-00843; Mojawa
Ex. 1033 - Page 8



(if UNITED 

UNITED STATES PATENT AND TRADEMARK OFFICE 

(if UNITED STATES DEPARTMENT OF COMMERCE 
E5

INtNT„,co,

United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

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

17/137,389 

131839 7590 

Metis IP LLC 
PO Box 423 
McLean, VA 22101 

12/30/2020 

10/18/2021 

Chaowu LI 20608-0081US00 

EXAMINER 

1993 

ETESAM, AMIR HOSSEIN 

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.0 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)). 
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1.0 Notice of References Cited (PTO-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
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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 AIA. 

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. 
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Primary Examiner, Art Unit 2652 
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CERTIFICATION STATEMENT 
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That each item of information contained in the information disclosure statement was first cited in any communication 
❑ from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 
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That no item of information contained in the information disclosure statement was cited in a communication from a 
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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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 
ri from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

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

U 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. 

Li The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

►~ A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /Yangzhou Du/ Date (YYYY-MM-DD) 2021-03-30 

Name/Print Yangzhou Du Registration Number 65310 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

EFS Web 2.1.17 

IPR2025-00843; Mojawa
Ex. 1033 - Page 38



Electronic Acknowledgement Receipt 

EFS ID: 42326270 

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/Nie Rui 

Filer Authorized By: Yangzhou Harry Du 

Attorney Docket Number: 20608-0081US00 

Receipt Date: 30-MAR-2021 

Filing Date: 30-DEC-2020 

Time Stamp: 22:27:53 

Application Type: Utility under 35 USC 111(a) 

Payment information: 

Submitted with Payment no 

File Listing: 

Document 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 Non Patent Literature 
2019-10-29-PCT- 

ISA-210-20608-0081W000.pdf 

1313983 

no 6 
a939dea173500689987532d77746ea5205e 

193b3 

Warnings: 

IPR2025-00843; Mojawa
Ex. 1033 - Page 39



Information: 

2 Non Patent Literature 
2019-10-30-PCT- 

ISA-210-20608-0082W000.pdf 

1365694 

no 7 
b8941ecddac551c43b2f0e95520c576fa023 

1 bf7 

Warnings: 

Information: 

3 Non Patent Literature 
2019-11-21-PCT- 

ISA-210-20608-0079W000.pdf 

1706200 

no 7 
a428a4a2908500dgcl 2cdddd51287624dd 

9c5e4 

Warnings: 

Information: 

4 Non Patent Literature 
2019-11-22-PCT- 

ISA-210-20608-0083W000.pdf 

2014049 

no 8 
93ad12b362c6b316f713183871994f235aa 

b5d4 

Warnings: 

Information: 

5 Non Patent Literature 
2019-11-25-PCT- 

ISA-210-20608-0080W000.pdf 

1760700 

no 7 
168725054d7e6453562ad59c5114f4470c90 

d924 

Warnings: 

Information: 

6 
Information Disclosure Statement (IDS) 

Form (5E308) 

2021-03-30- 
IDS_Disclosure_List-20608-008 

1 US00.pdf 

1301729 

no 6 
4c89a09b24f58061dde2e134ad30ad2f8fde 

f673 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

7 Foreign Reference CN107484054A.pdf 

1706002 

no 47 
73eda59f405821b657eddb7b333212707b9 

812e1 

Warnings: 

Information: 

8 Foreign Reference CN109547905A.pdf 

3091683 

no 82 
62176a9dc5eac9ec0936483b232feaccc839 

893e 

Warnings: 

Information: 

IPR2025-00843; Mojawa
Ex. 1033 - Page 40



9 Foreign Reference CN109660901A.pdf 

3132929 

no 82 
1b2fd97014438eb8dc20184d1d242046340 

e3c8b 

Warnings: 

Information: 

10 Foreign Reference CN109714687A.pdf 

2969434 

no 82 
2997806acbd6024e54750a255db66ab3d3 

464fa3 

Warnings: 

Information: 

11 Foreign Reference CN109769167A.pdf 

3047887 

no 82 
ebbb4b7b568e03ef85daabcc8c9434ac3f6f 

70b5 

Warnings: 

Information: 

12 Foreign Reference CN109788386A.pdf 

3054466 

no 83 
48d7749a3b3966e64e3f4b1140bbfd0f767 

75c5e 

Warnings: 

Information: 

13 Foreign Reference CN203827497U.pdf 

498840 

no 18 
5b6a2b09aa12b22cbcc249e8e3e9d2a1ab8 

faa4d 

Warnings: 

Information: 

14 Foreign Reference CN204465795U.pdf 

584158 

no 14 
696a9dd21be18718dOce2695f2b6536025a 

e99dd 

Warnings: 

Information: 

15 Foreign Reference CN207010974U.pdf 

785007 

no 27 
ellf29cca37a8291b2951294bf6dc02call0 

8408 

Warnings: 

Information: 

IPR2025-00843; Mojawa
Ex. 1033 - Page 41



16 Foreign Reference CN207039848U.pdf 

1789880 

no 49 
219778f2e3f4a9046903c44b6046.1a28b5e 

c1a 

Warnings: 

Information: 

17 Foreign Reference CN207039849U.pdf 

1790148 

no 48 
0c60e934c82d722307ad6c556766ff0818 

7b5 

Warnings: 

Information: 

18 Foreign Reference CN207039851 U.pdf 

1824281 

no 49 
ceb15fdc2303e7be02f927ae80d932d2080e 

b37f 

Warnings: 

Information: 

19 Foreign Reference CN207070282U.pdf 

1731200 

no 47 
Oa2e458319822373d6087e6cb4a3b2d5782 

12c3e 

Warnings: 

Information: 

20 Foreign Reference CN207783068U.pdf 

745703 

no 22 
6898fc9342c17a1be2e989c6b54744614be8 

6597 

Warnings: 

Information: 

21 Foreign Reference CN209089198U.pdf 

2920403 

no 82 
63dOcc35badOe11884e316b14622648961 

7fade 

Warnings: 

Information: 

22 Foreign Reference CN209184800U.pdf 

3090730 

no 82 
c796fde8b3af814767a19e53882e78bebOb 

8869

Warnings: 

Information: 

IPR2025-00843; Mojawa
Ex. 1033 - Page 42



23 Foreign Reference CN209184801 U.pdf 

2950010 

no 81 
e456682e3979e89a506a4461bee9e629071 

305f2 

Warnings: 

Information: 

2933151 

24 Foreign Reference CN209267804U.pdf no 81 
52b8c8d3ac637c-ff7c46“1820235b97d24e 

417 

Warnings: 

Information: 

2978623 

25 Foreign Reference CN209358729U.pdf no 82 
b4136320b0a2233d3c9421e1f76effd1c5e6 

8b74 

Warnings: 

Information: 

1781134 

26 Foreign Reference W02018175192A1.pdf no 27 
46776f96d5407e01a331c2c382722ce4549 

a8491 

Warnings: 

Information: 

Total Files Size (in bytes): 52868024 

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/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
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. 

IPR2025-00843; Mojawa
Ex. 1033 - Page 43



TRANSLATION 

INTERNATIONAL SEARCH REPORT International application No. 

PCT/CN2019/102397 

A. CLASSIFICATION OF SUBJECT MATTER 

II04R 1/10(2006.01)i 

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

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

II04R 

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

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

CNABS; CNTXT: CNKI; VEN: -H1 1L. 4 141, YE"*, 4M-it, 113g 4t, WI, 'f;:'-rfr *P.5t, Tit 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 

X 

A 

A 

A 

CN 109788386 A (SHENZHEN VOXTECH CO., LTD.) 21 May 2019 (2019-05-21) 
description. paragraphs 0035-0050 and 0066-099, and figure 1 

CN 207039851 U (SHENZHEN VOXTECH CO., LTD.) 23 February 2018 (201.8-02-23) 
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TRANSLATION 

INTERNATIONAL SEARCH REPORT International application No. 

PCT/CN2019/102392 

A. CLASSIFICATION OF SUBJECT MATTER 

II04R l /10(2006.01)i; II04R 31/00(2006.01)i 

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

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

1104R 

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

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

WM EPODOC, CNPAT, CNKL NA-f 4, NOTtil, WI [JIM, falik-4, ?PAM, VIZ .ja As, Pl.:'L gal l',#, k:5.14jil TA. Ft'itt. 
WI, :r''.t, MA, V 1", -I', iWifElit TM Ail*frAi, PIPK, glgria NtleaL, trEViti, fclii#, 'WC EN4i, MEOW, Ne.-4. 

IN,T:t.1", speaker, loudspeak+, audiphone, ear-hook. ear hook. shell, sheath. control, circuit. battery, sound 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

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

PY 

Y 

PY 

PY 

PY 

PY 

PY 

CN 109788386 A (SIIENZFIEN VOXTECII CO., LTD.) 21 May 2019 (2019-05-21) 
description, paragraphs [0035[401591, and figures 1-17 

CN 102497612 A (SITEIV.HEN VOXTECH CO., LTD.) 13 June 2012 (2012-06-13) 
description, paragraphs [0024]40034f 

CN 109547905 A (SITE.WHEN VOXTECII CO., LTD.) 29 March 2019 (2019-03-29) 
description, paragraphs [003440158J 

CN 109714687 A (SHEINUMEN VOXTECII CO., LTD.) 03 May 2019 (2019-05-03) 
description, paragraphs [0035140159] 

CN 109769167 A (SHEINVIIEN VOXTECII CO., LTD.) 17 May 2019 (2019-05-1.7) 
description, paragraphs [0034140223] 

CN 109660901 A (SFIEN7IIEN VOXTECH CO., LTD.) 19 April 2019 (2019-04-19) 
description, paragraphs [0034140223] 

CN 209184801 U (SHENZIIEN VOXTECH CO., LTD.) 30 July 201.9 (20.19-07-30) 
description, paragraphs [00341401.64] 

1-26 

1-26 

1-26 

1-26 

1-26 

1-26 

1-26 

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

Special categories of cited documents: -T" later document published after 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 to understand the 

to he of particular relevance principle or theory underlying the invention 
"E7' earlier application or patent but published on or after the international ")c- document of particular relevance; the claimed invention cannot be 

filing date considered novel or cannot be considered to involve an inventive step 
=I," 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 -T• document of particular relevance: the claimed invention cannot be 
special reason (.as specified) considered to involve an inventive step when the document is 

-0" document referring to 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 

...[)- document published prior to the international filing date but later than ,:&.• document member of the same patent family 
the priority date claimed 

Date of the actual completion of the international search 

24 October 2019 

Date of mailing of the international search report 

21 November 2019 

Name and mailing address of the ISA/CN 

China National Intellectual Property Administration (ISA/ 
CN) 
No. 6, Xituch.eng Road, Jimengiao Haidian District, Beijing 
100088 
China. 

Facsimile No. (86-10)62019451. 

Authorized officer 

Telephone No. 

Form PCT/ISA/210 (second sheet) (January 2015) 
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PY CN 209267804 U (SHENZHEN VOXTECH CO., LTD.) 16 August 2019 (2019-08-16) 
description, paragraphs [0034140221] 

1-26 

A US 2017318369 Al (NEATRON CORPORATION) 02 November 2017 (2017-11-02) 
entire document 

1-26 

Form PCT/ISA/210 (second sheet) (January 2015) 
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INTERNATIONAL SEARCH REPORT 
Information on patent family members 

International application No. 

PCT/CN2019/102392 

Patent document 
cited in search report 

Publication. date 
(day/month/year) 

Patent family me riber(s) 
Publication date 

(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 January 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 109547905 A 29 March 201.9 CN 209089198 U 09 July 201.9 

CN 109714687 A 03 May 2019 CN 209184798 U 30 July 2019 

CN 109769167 A 17 May 2019 CN 209184800 U 30 July 2019 

CN 109660901 A 19 April 2019 CN 209358761) U 06 September 2019 

CN 209184801 1J 30 July 2019 None 

CN 209267804 U 16 August 2019 None 

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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TRANSLATION 

INTERNATIONAL SEARCH REPORT International application No. 

PCT/CN2019/102400 

A. CLASSIFICATION OF SUBJECT MATTER 

1104R 1/10(2006.01)i; 1104R 25/00(2006.01.)i; 1104R 9/06(2006.01)i; I104R 9/02(2006.01)i 

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

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

II04R 

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

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

CNPAT. CNKI, WPI, EPODOC: tgVIITtlfga, Pi*, Mia, Af..1 . 415.1. 41.1i . M' I, K .I., Mii, TC.wrg, fternh, Wi.:OKA, 
:Eck OM, qM, frft 'it., '0:,;"i- WO', #P13. Mig, qlW.g, mr;fil, ovum., aft, 5'0:::-, a fi , R.V., -M, an, R: n, intg, 
tZ,R, 80:, --r, AL, earphone, piece, circuit, mould, current, pattern, electrocircuit, electric, plate?, hoard?, waterproof 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

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

PX 

PX 

PX 

PX 

PX 

E 

CN 109547905 A (SHENZHEN VOXTECH CO., LTD.) 29 March 2019 (20194)3-29) 
claims 1-12, description, paragraphs [0034]40065], [0081]40090] and [0122]-10197], and 
figures 1-25 

CN 209089198 11 (SHENZHEN VOXTECH CO., LTD.) 09 July 2019 (2019-07-09) 
claims 1-12, description, paragraphs [0034]-[0065], [0081[40090] and 101.22110197]. and 
figures 1-25 

CN 109769167 A (SHENZHEN VOXTECH CO., LTD.) 17 May 2019 (2019-05-17) 
claims 1-11. description, paragraphs [0034140086]. [011.1140251], and figures 1-25 

CN 209184800 U (SHENZHEN VOXTECH CO., LTD.) 30 July 2019 (2019-07-30) 
claims 1-11, description, paragraphs [0034140086], [011 l]-[0251], and figures 1-25 

CN 109788386 A (SHENZHEN VOXTECH CO., LTD.) 21 May 2019 (2019-05-21) 
claims 1-14, description, paragraphs [0005], [0035]400851 and [0112[40195], and figures 
1-25 

CN 209358729 U (SHENZHEN VOXTECH CO., LTD.) 06 September 2019 (2019-09-06) 
claims 1-1.0, description, paragraphs [0005]. [00351400851 and [01.12140195]. and figures 
1-25 

1-31 

1-31 

1-31 

1-31 

1-31. 

1-31 

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

Special categories of cited documents: "T" later document published after 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 to understand the 

to he of particulai- relevance principle or theory underlying the invention 
"E” earlier application or patent but published on or alter the international "x- document of particular relevance; the claimed invention cannot be 

filing date considered novel or cannot be considered to involve an inventive step 
"v' 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 "y" document of particular relevance; the claimed invention cannot be 
special reason (.as specified) considered to involve an inventive step when the document is 

-0" document referring to 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 later than ,:&.• document member of the same patent family 
the priority date claimed 

Date of the actual completion of the international search 

14 November 2019 

Date of mailing of the international search report 

22 November 2019 

Name and mailing address of the ISA/CN 

China National Intellectual Property Administration 
No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing 
100088 
China 

Facsimile No. (86-10)62019451 

Authorized officer 

Telephone No. 

Forni PCT/ISA/210 (second sheet) (January 2015) 
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PCT/CN20 19/102400 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

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

CN 207039848 U (SHENZHEN VOXTECH CO., LTD.) 23 February 2018 (2018-02-23) 
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TRANSLATION 

INTERNATIONAL SEARCH REPORT International application No. 

PCT/CN2019/102393 

A. CLASSIFICATION OF SUBJECT MATTER 

1104R I /10(2006.01)i ; 1104R 31/00(2006.01.)i 

According to International Patent Classification (IPC) or to both national classification and IPC 
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Minimum documentation searched (classification system followed by classification symbols) 

1104R 

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

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

wri. EPODOC, CNPAT, CNKL NAT 4, NO-jitR, It gf-4, -tom.  MUM, tiLZ f*, PUt";:. A OBTAK, ?1$1 it VI. Fttl'it. 
-IftiM, I}. t, MOM, ffiii0J, 9fri*, itla, 311-YE, ititi, -Hit, speaker, londspeak+, audiphone, ear-hook, ear hook, shell, sheath, 
control, circuit, battery. sound 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

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

PY 

PY 

PY 

PY 

PY 

CN 109788386 A (SHENZHEN VOXTECH LIMI1ED CORPORATION) 21 May 2019 
(2019-05-21) 

description, paragraphs [0035]40159], and figures 1-17 

CN 209120433 U (SHENZHEN VOXTECH LIMITED CORPORATION) 16 July 2019 
(2019-07-16) 

description. paragraphs [0006]-100451 and [0090140192] 

CN 109547905 A (SHENZHEN VOXTECH LIMITED CORPORATION) 29 March 2019 
(2019-03-29) 

description, paragraphs [00341401581 

CN 109769167 A (SITENVIIEN VOXTECH LIMITED CORPORATION) 17 May 2019 
(2019-05-17) 

description. paragraphs [0034]-[0223] 

CN 109714687 A (SHENZHEN VOXTECH LIMITED CORPORATION) 03 May 2019 
(2019-05-03) 

description. paragraphs [0035]-[0159] 

1-24 

1-24 

1-24 

1-24 

1-24 

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

'1-- Special categories of cited documents: --g" later document published after 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 to understand the 

to he of particular relevance principle or theory underlying the invention 
"E7' earlier application or patent but published on or alter the international "x-- document of particular relevance; the claimed invention cannot be 

filing date considered novel or cannot be considered to involve an inventive step 
-1," document which may throw doubts on priority daunt's) or which is when the document is taken alone 

cited to establish the publication date of another citation or other —T• document of particular relevance; the claimed invention cannot be 
special reason (as specified considered to involve an inventive step when the document is 

-0" document referring to 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 later than ,:&.• document member of the same patent family 
the priority date claimed 

Date of the actual completion of the international search 

25 October 2019 

Date of mailing of the international search report 

25 November 2019 

Name and mailing address of the ISA/CN 

China National Intellectual Property Administration (ISA/ 
CN) 
No. 6, Xituch.eng Road, Jimenglao Haidian District, Beijing 
100088 
China. 

Facsimile No. (86-10)62019451. 

Authorized officer 
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(2019-08-16) 
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A CN 103716739 A (SIIE1\211EN VOXTECH LIMITED CORPORATION) 09 April 2014 
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-it.A.-til<-3 1 -)"9 —41-4k.)- - 8511 4,3% 5-4,i44-:.747-7- 8512, 

*-frl Y') -t t*it, , 85 
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rTli 44 - 41 85 A.-= -4L 331 A RI jizflAil 33 Y.7Pk1 1-- 6:01,.) 

20 It 44- 85 ftl 't --T-4Z-it-TL 331 

i6.17 ‘, -•(4 851 3.-41:171`,4 --itN_A-4;•:-.W.#12-: 8513, 851.3 M7-ff---

-:-1 4_tAk*-4- 8512 61 t 4 t - f4c. 30 --1-&` q1.0 , -1.**1_e_ 8513 

8512 30 

852 --ti)-M 7--.L A -1<„ -c'"F k4 4-M1 14 
25 iti-tNJ1 ,1* 8513 6):34,t ,12,1_1 , o

tit 85 L4- -i,,r7t1.-1--*:-.16: 8513 11 854 vs), &-T- /OA- 855, 

,tAY, A- 855 0 8513 3,141'4-4-1 * -5.t 854 4gc-fk, Yj -- AAA V: 8513 
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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. 
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Chaowu LI, Shenzhen, CHINA; 
Yongjian LI, Shenzhen, CHINA; 
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SHENZHEN VOXTECH CO., LTD., Shenzhen, CHINA; 
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SHENZHEN VOXTECH CO., LTD., Shenzhen, CHINA 
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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 
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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 
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Early Publication Request: No 
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LOUDSPEAKER APPARATUS 
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Statement under 37 CFR 1.55 or 1.78 for AIA (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 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 
LI, Chaowu et al. 

Application No.: To Be Assigned 
(Continuation of International 

Application No. PCT/CN2019/102397) 

Filed: On even date herewith 

For: LOUDSPEAKER APPARATUS 

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

Dear Commissioner: 

Group Art Unit: To Be Assigned 

Examiner: To Be Assigned 

Confirmation No.: To Be Assigned 

PRELIMINARY AMENDMENT UNDER 37 C.F.R. § 1.115 

Prior to the examination of the above application, please amend this 

application as follows: 

Amendments to the Claims begin on page 2 of this paper. 

Remarks begin after the Amendments Section. 
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Preliminary Amendment 
Attorney Docket No.: 20608-0081US00 
Application No.: Not yet assigned (Continuation of International Application No. 
PCT/CN2019/102397) 
Page 2 of 8 

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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Preliminary Amendment 
Attorney Docket No.: 20608-0081US00 
Application No.: Not yet assigned (Continuation of International Application No. 
PCT/CN2019/102397) 
Page 3 of 8 

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 XOY plane coordinate system, wherein 
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an origin 0 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 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. 
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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. 

Dated: December 30, 2020 

Respectfully submitted, 

Metis IP LLC 

By:  Nanqzhou 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 
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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. When 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 
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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 0 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 XOY 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 8 

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. 

[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. 

[0055] 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. A frequency 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. In a 

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 A in 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 

16 

IPR2025-00843; Mojawa
Ex. 1033 - Page 146



Attorney Docket No. 20608-0081US00 

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 11. 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, it is 

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. 9 is 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, 

so 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, 

so 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 a 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: 

ffis ids 
= (1), 

Iffs ds1 

where, Po refers to the average normal line; f 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. A value range of the angle 8 may be 0<8<180°. Further, the value range may be 0 

<8<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 8 formed by the normal line A or A' and the 

straight line B in the positive direction is an acute angle, that is, 0<8<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 

XOY plane coordinate system is a reference coordinate system whose origin 0 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 0 or not equal to 0. As used herein, the Z axis is perpendicular to the XOY plane and 

passes through the origin 0. In some embodiments, the angle 8 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 8 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 8 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 8, where 0<e<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 8 is zero), the relationship between the driving force and 

the total deformation of the skin is: 

Fi = Si x E x Alh (2), 

where, F1 refers to the driving force, S1 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 8 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): 

F11 = S11 x G x A/h (3), 

where, F11 refers to the driving force, Si/ 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 + y) 
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where, y refers to the Poisson's ratio of the skin 0 G 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 S11 > Si . 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 x cos (0) 

F11 = F x sin (0) 

(5), 
(6), 

where, the relationship between the driving force F and the deformation S of the skin may 

be shown in the following equation: 

S = VS12 + SH2 = A x F x V (cos (6)/E)2 + (sin (0)/G)2 (7). 
[0136] When 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 8, and the greater the relative displacement, the greater 

the total deformation S of the skin. The greater the angle 8, and the less the relative 

displacement, the less the deformation s1 of the skin in the vertical direction of the skin. 

When the angle 8 is close to 90°, the deformation s1 of the skin in the vertical direction of 

the skin gradually tends to 0. 

[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 si  of the skin in the vertical direction of the skin. The larger the sl , 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 8 and total deformation of the skin S, the deformation SI  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 8 and the total deformation of the skin S is that the 

larger the angle 8 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 8 and the deformation SI  of the skin in the 

vertical direction of the skin is that the larger the angle 8 and the smaller the deformation 

SI  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 8, the speed at which the total deformation of the skin S increases is different 

from the speed at which the deformation SI  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 SI  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 8 should be at an appropriate value, for example, within a 

range of 8 is 5°_800 7 150_700 7 250_500 7 250_350 7 0_ zo 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 8 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 8 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 8 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 8 

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 

8 may be less than 5°, such as 1°, 2°, 3°, 4°, etc. In other embodiments, the angle 8 may 

be larger than 80° and less than 90°, such as 81°, 82°, 85°, etc. In some embodiments, 

the specific value of the angle 8 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 
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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 a ring, 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. 

[0153] 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. 

[0154] 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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[0157] 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 
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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 c 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 "2 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; 

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. 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 0 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 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. 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: 

66 

IPR2025-00843; Mojawa
Ex. 1033 - Page 196



Attorney Docket No. 20608-0081US00 

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. 
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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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Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1:14, as a routine 
use, to the public if the record was filed in an application which became abandoned or in which the 
proceedings were terminated and which application is referenced by either a published application, an 
application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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PTO/AINO1 (06-12} 
Approved for use through 0113112014. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork. Reducfion Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

*ffi twaw (37 CFR 1.76) tmuji-m-la-H-- -1M-Pq (37 CFR 1.63) 
DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN APPLICATION 

DATA SHEET (37 CFR 1.76) 

A 1111 0$ 
Title of Invention A SPEAKER DEVICE 

fr03.-F- rts,14 aq *AlhitVrs 
As the below named inventor, I hereby declare that: 

• f:A = 
This declaration is 
directed to: 

c-fi ft7 FIA it, 
  The attached application, or 

4:10 131  Alin41. MK POT it1Pf;141i f fi  PCT/CN2019/102397 . fx.T.  August 24, 2019 

I'm United States application or POT international application number   filed on  

The above-identified application was made or authorized to be made by me. 

IMqz,.!2RA A-F=V-q..0',:f7rtrA A. 
believe that I am the original inventor or an original loint inventor of a claimed invention in the application. 

Itlf- PArt•AV-741-1HattilfiafTATV-8, 6A/ 41R1% 18 U.S.G. 1001 afAV.1-11Aik.U-1131kali (5) ilENTA-MM, EAt--otF4tE. 
I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 by fine or Imprisonment of not more 
than live (5) years, or both. 

Wi5-1 
WARNING: 

1A.P-iiiiit-kiti-TN St a 0."0/ . US PTO .4k./T•:R*.f,/,:lA:IT.V.M*.rA14-4.117ffEi.4.il: 
rk,ir.)AJ-11 T-140; ii WirrJA:MRfATIJ--MV PTO-2038) . USPTO fr.17X 

114 USPTO 31* kiz!frliti A/ filitih /Ulf! At:41-1-R 

Al 37 CFR 1.213(a) Mt-T,5trEEili ri-,Mi-f -T-2,'Ilitr,ift*)  ,.1fi iF0.4TM-t -1' PliW-E.-2afilTi 
i0.--Tti k Z -1'10 (.91L.,37 CFR 1.14) . niffillti fei:*:R- frif.ii -1,1-3Ztt.-P PT0-2038 

4;--k-AMA i f 41, MI-LT-,,, i41 1k4'ii, 

Petitioner/applicant is cautioned to avoid submitting 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, or credit card numbers (other than a check 
or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO to support a petition or an 
application. If this type of personal information is included in documents submitted to the USPTO, petitionerslapplicants should consider 
redacting such personal information from the documents before submitting them to the USPTO. Petitioner/applicant is advised that the 
record of a patent application is available to the public after publication of the application (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 
also be available to the public if the application is 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 not retained in the application file and therefore are 
not publicly available. 

LEGAL NAME OF INVENTOR 

.'.kq A:  Li, Chaowu  UM (WA)  
Inventor:    Date (Optional):  

:  / CAMP f  
Signature  

WA: Jt.PW-Z.:5/TAarfttP,- **1•AB)-1F);.14:ft.a*- 0 11-1iPicaP. (PTOIAlAf14 AlqWri;igti) :07.11-11tft4P.1€=:Z autitt .: ithW ttfil 
fq. PTOMIA/01 Mg.*. 
Note: An application data sheet (PTO/MA/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have been 
previously filed. Use an additional PTO/MA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CPR 1.63. The information is required to ottla31 or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time Will vary dependno upon the individual case. Any comments on the amount 
et time you require to complete this form anctior suggestions tor reducing this bunion, shoold be sent to the Chief information Officer, U.S. Patent and Trademark Office, U.S. 

Department of Commerce, P.O, Box 1450. Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1460. 

If you read assistance in compleCrm the Win, ca? 1-W0-P7.4)-9195 and se.'ect opte'sn 2. 
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PTO/A1A!01 (06-12) 
Approved for use through 01,°31/2014. OMB 0651-0032 

U.S. Patent and 'I radem ad: Office; U.S, DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act cf 1095, no Persons are required to respond to a colecton of information unless it contains a varld OMB control number, 

Mt] (37 CFR 1.76) FP MVP: 1J(i1P 01 (37 CFR 1.63) 
DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN APPLICATION 

DATA SHEET (37 CFR 1.76) 

XIS:M 
Title of Invention A SPEAKER DEVICE 

As the below named inventor, I hereby declare that: 

4;:MAM: 
This declaration is 
directed to: 

I I TA.ffIftfi TR. 0. 
The attached application, or 

ii7 -W4AZ POT PCT/CN2019/102307 August 24, 2019 
  United States application or PCT International application number    filed on 

The above-identified application was made or authorized to be made by roe. 

I believe that I am the original inventor or an original joint inventor of a claimed Invention in the application. 

ttft.qr-ti:filiffit'OfikkAtafiViMitt, 2),:),Atilf-M4 18 U.S.C. 1001 frOXZW4tiNMA'fi (5) -TNT-T-fAllibill, 
I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both, 

WARNING: 

4-111PZ./i`Js.-fA USPTO A4c0 
PTO2038) a it ft# r USPTO f' 

tilligtAtA fAql, DAA/EPIA. nt•rt -4--A usEr041-1 ..X.ft.Z.MfAinilTAI-AMA, W-OtNa-1*),141 OA, (num 
1(i 37 CFR 1.213(a) 010.bir!.0.141 41 Hi++ TtifeliCslz 4-4 #Q141A - /4-T Ilf.13
( 4.111i KIT 11'1 WikMIL5 0 1,37 (TR 1.14) . TraOSUITAAffil'Afril -PWV.*: PTO-2038 

Mit47,*e pia 

Petitioner/applicant is cautioned to avoid submitting 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, or credit card numbers (other than a check 
or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO to support a petition or an 
application. If this type of personal information is included in documents submitted to the USPTO, petitioners/applicants should consider 
redacting such personal information from the documents before submitting them to the USPTO. Petitioner/applicant Is advised that the 
record of a patent application is available to the public after publication of the application (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 
also be available to the public if the application Is 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 not retained in the application file and therefore are 
not publicly available. 

i ‘frM 
LEGAL. NAME OF INVENTOR 

Inventor: 

Signature: 

LI, Yongiian 

tf 1.1 V's 

FM OM  
Date (Optional):  

a*: ik.-*1-11-!0 ,AMIlf tt-Alirit'AlliT'4,litz*-galf Ell MOP:1:z' (PTO/AIN14 6.1;141-4P-4) AfthkViiPAA.Y.-5frAg.5 f11 —
(i). PTO/A1A/01 171 
Note: An application data sheet (PTO/AIN14 or equivalent), including naming the entire Inventive entity, must accompany this form or must have been 
previously filed. Use an additional PT0/AINO1 form for each additional inventor. 

This col!ection of information is required by 35 U.S.O. 115 and 37 CFR 1.63, The information is required le obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) art application, Confdersliality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 114. This collection is estimated to take i minute to complete, 
including gatrenng, preparing, and submitting the oornpleted application form to the USPTO. Time vile vary depend ng upon the inclividJai case. Any comments or; the amount 
of time you requlre to complete this form and/or suggestions for reducing this burden, should be sent to the (Wet Information Moor, 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 - ro THIS ADDRESS. SEND TO: 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1459. 

ff you need assistance in completing the form, cal 1-000-P10-0199 oad seed. opt.bn a. 
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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 li 

Attorney Docket Number: 20608-0081 US00 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111(a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

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: 

IPR2025-00843; Mojawa
Ex. 1033 - Page 203



Description Fee Code Quantity Amount 
Sub-Total in 

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) 
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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 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 Application Data Sheet 
2020-12-30- 

ADS-20608-0081 US00.pdf 

1823361 

no 8 
265501b00fc0e067f5140876d700a067262 

Oedd 

Warnings: 

Information: 

2 
Drawings-only black and white line 

drawings 
2020-12-30- 

FIGs-20608-0081US00.pdf 

617551 

no 14 
dc6c1413593dd1505c2d6fe6ad90843fa592 

76k 

Warnings: 

Information: 

3 Power of Attorney 
2020-12-30- 

P0A-20608-0081US00.pdf 

2283876 

no 2 
923c8e70c299d5f81f88b3656f09760f723e 

3354 

Warnings: 

Information: 

4 
2020-12-30-Preliminary-

Amendment-20608-0081 US00. 
pdf 

210057 

yes 8 
a41676c65ecdd3212e4661a39f9c2dda9d5e 

99E16 

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: 

5 
2020-12-30- 

Spec-20608-0081US00.pdf 

644288 

yes 68 
f77c45dd25ba1d21126c58c0d8d386ac4a2 

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: 

6 Transmittal of New Application 
2020-12-30-

Transmittal-20608-0081 US00. 
pdf 

617905 

no 2 
a13c7732d311e30c90351a9685abb9ddbc 

5de61 

Warnings: 

Information: 

7 Oath or Declaration filed 
Signed-

Declaration-20608-0081W000. 
pdf 

191658 

no 2 
7d3cc2d73295d4ea6249314829a4c8b13fa 

c543 

Warnings: 

Information: 

8 Fee Worksheet (5E306) fee-info.pdf 

34822 

no 2 
49f70364bf08acb2b0cc5bd836c014546aaa 

Of94 

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/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
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/AIA/14 (1145) 
Approved for use through 04/30/2017. OMB 0651-0032 

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

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

Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 20608-0081US00 

Application Number 

Title of Invention LOUDSPEAKER APPARATUS 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted 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: 

L 
 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 Remove

Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

— 13haowu I ..... 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City 5henzhen Country of Residence 1 pN

Mailing Address of Inventor: 

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

Address 2 Industrial Park, Shiyan Street, Bao'an District 

City . henzhen, Guangdong State/Province 

Postal Code 518108 Country i GN 

Inventor 2 Remove

Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

ongjian I 

Residence Information (Select One) US Residency ® Non US Residency Active US Military Service 

City henzhen Country of Residence i rN 

Mailing Address of Inventor: 

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

Address 2 Industrial Park, Shiyan Street, Bao'an District 

City .henzhen, Guangdong State/Province 

Postal Code 518108 Country i CN 

All Inventors Must Be Listed Additional Inventor Information blocks be - may 
within this form by selecting the Add button. 

Add 
generated 

Correspondence Information: 
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PTO/AIA/14 (1145) 
Approved for use through 04/30/2017. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 20608-0081US00 

Application Number 

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). 

I— An Address is being provided for the correspondence Information of this application. 

Customer Number 31839 

Email Address ocketing@metis-ip.com Add Email Remove Email 

Application Information: 

Title of the Invention OUDSPEAKER APPARATUS 

Attorney Docket Number 0608-0081US00 Small Entity Status Claimed I I 
Application Type onprovisional 

Subject Matter tility

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.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if 
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). 

i 
Application number of the previously 
filed application 

Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 

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

I I 
Request Not to Publish. I hereby request that the attached application not be published under 
35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney 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: • Customer Number US Patent Practitioner 0 Limited Recognition (37 CFR 11.9) 

Customer Number 1131839 
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PTO/AIA/14 (1145) 
Approved for use through 04/30/2017. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 20808-0081US00 

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.S.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 lj Remove 

Application Number Continuity Type Prior Application Number 
Filing or 371(c) Date 

(YYYY-MM-DD) 

I- I [ontinuation of El PCT/CN2019/102397 2019-08-24 

Additional Domestic Benefit/National Stage Data be this form may generated within 
by selecting the Add button. 

Add 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDX)' 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 certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1). 

Remove 

Application Number Country' Filing Date (YYYY-MM-DD) Access Code' (if applicable) 

01910009927_4 N 019-01-05 9SDA 

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

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

This application (1) claims priority to or the benefit of an application filed before March 16, 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 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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PTO/AIA/14 (1145) 
Approved for use through 04/30/2017. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 20608-0081US00 

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. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
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 IP office(s), Instead, Form PTO/SB/39 or PTO/S13/69 must be used as appropriate. 

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

A. Priority Document Exchange IPDXJ - 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 (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), 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 patent 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 EPO'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 
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A kind of bone conduction earphone 

Abstract 

C N :.18 4 0 54A 
The embodiment of the present invention, which provides a kind of 

bone conduction earphone, includes two ear-hang components, the ear-

hang component includes the first housing, the second housing and the 

connection member of CA:met:ton first housing and the second 
housing, the bone conduction earphone further comprises rear hanging 

component, hanging component is provided at both ends with Plug 

Division after described, first housing of the Plug Division respectively 
with described two ear-hang components patches cooperation, and is 

fixedly connected.By the above-mentioned means, the present invention 

enables to bone conduction earphone structure easier. 

Description 

A kind of bone conduction earphone 

Technical field 

The present invention relates to earphone field, more 

particularly to a kind of bone conduction earphone. 

Background technology 

Osteoacusis is a kind of sound conduction mode, i.e., 

sound is converted into the mechanical oscillation of 

different frequency, passes through the cranium of people 

Bone, osseous labyrinth, inner ear lymph transmission, 
spiral organ, eaediiory nerve, auditory center transmit sound 

wave.Bone conduction earphone is passed using bone 

Wevequide technology is called, is close to bone, and 

sound wave directly reaches auditory nerve by 
bone.Therefore ears can be opened, does not inure 

eardrum, Therefore liked by consumers in general.But 
existing bone conduction earphone each several part is 

typically all to be fixed by screw etc. Connection, the rear 
extension of especially existing bone conduction earphone 

are needed by screw connection with ear-hang, due to 
depositing for screw and screw hole The overall 

Other languages: Chinese 

Inventor: 4.7YM:, :0;4. 

Worldwide applications 
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Application CN20171071845-4.2A events et) 
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2017-12-15 Publication of 
N107404054A 

Info: Cited by (1), Legal events. Similar 
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Claims (10) Hide Dependent

1. a kind of bone conduction earphone, it is 
characterised in that the bone conduction earphone 

includes two ear-hang components, itie ear-hang 

component bag The first housing, the second housing 

and the connection member of connection first housing 

and the second houeirig are included, the bone 

conduction earphone enters One step includes rear 
hanging component, it is described alter hanging 

component be provided at both ends with Plug Division, 

the Plug Division respectively with described two ear-
hang groups First housing of part patches cooperation, 

and is fixedly connected_ 

2. bone conduction earphone according to claim 
1, it is characterised in that the end set of first 

housing has for permitting Perhaps the vertical 

direction of the jointing holes of Plug Division 

insertion and the direction of insertion in the 

Plug Division connect the jointing holes with 
Outside perforate, to allow into the jointing holes 
to apply from the outside through the perforate 

gine or installation stopper, to cause Plug 
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dimensions of earphone can not be reduced, assembling 
the problems such as inconvenient. 

Division is stated to be fixed in the presence of 
the glue or stopper in the ;01i3tiN 

The content of the invention 

The present invention solves the technicai problem of a 
kind of bone conduction earphone is provided, existing 
osteoacusis ear can be effectively improved After machine 
hang with ear-hang by screw and screw hole be connected 
caused by earphone size can not reduce the probiems 
such as. 

In order to solve the above technical probiems, the 
embodiment of the present invention, which provides a 
kind of bone conduction earphone, includes two ear-hang 
components, institute Stating ear-hang component 
includes the first housing, the second housing and the 
connection member of connection first housing and the 
second housing, described Bone conduction earphone 
further comprises rear hanging component, it is described 
after hanging component be provided at both ends with 
Plug Division, the Plug Division respectively with institute 
The first housing for stating two ear-hang components 
patches cooperation, and is fixedly connected. 

Compared with prior art, the beneficial effects of the 
invention are as follows ; The present invention by rear 
hanging component both ends set Plug Division, First 
housing of the Plug Division respectively with described 
two ear-hang components patches cooperation, eliminates 
the screw of exestine bone conduction earphone 
Coordinate fixed mode, the rear extension of bone 
conduction earphone and the size of ear-hang link position 
can be effectively reduced, can be reduced with this 
Earphone size, and be easy to assemble. 

Brief description of the drawings 

Fig. 1 is the structural representation of bone conduction 
earphone embodiment middle ear hanging component of 
the present invention ; 

Fig. 2 is that bone conduction earphone overall structure 
disassembles schematic diagram in bone conduction 
earphone embodiment of the present invention ; 

Fig. 3 is another structural representation of bone 
conduction earphone embodiment middle ear hanging 
component of the present invention

Fig. 4 is the cross section structure schematic diagram of 
A-A in Fig. 3

Fig. 5 is that bone conctect km earphone part-structure 
disassembles schematic diagram in bone conduction 
earphone embodiment of the present invention ; 

Fig. 6 is the cross section structure schematic diagram of 
C-C in Fig. 5

Fig. 7 is circuit diagram in bone conduction earphone 
embodiment of the present invention ; 

3. bone conduction earphone according to claim 
2, it is characterised in that Pknirig is provided 
with the side wall of the Pkn Division, The 
fluting is exposed through the perforate, and for 
receNing the glue or stopper. 

4. bone conduction earphone according to claim 
3, it is characterised in that the connection 
member connects institute respectively 
including both ends State the first elastic 
metallic yarn of the first housing and second 
housing and be coated on first elastic metallic 
yarn first Resilient coating, the rear hanging 
component include the second elastic metallic 
yarn and the second bullet being coated on 
second elastic metallic yarn Property coating, 
the Plug Division is arranged on the second 
elastic metallic yarn both ends. 

5. bone conduction earphone according to claim 

4, it is characterised in that the Plug Division 
includes and the described second elasticity 
gold The first of category silk connection 
patches section arid patches section with 
described first and be connected and away from 
the of second elastic metallic yarn setting Two 
patch section, and direction of insertion of the 
jointing holes along the Plug Division is divided 
into for receiving the described first the first hole 
for patching section Section and for receiving 
the described second the second hole section 
for patching section, wherein first hole section is 
sized to allow for described second Patch 
section to move freely in first hole section along 
the direction of insertion, and make it that 
described first patches section and first hole 
Tight lit between section. 

6. bone conduction earphone according to claim 
5, it is characterised in that second hole section 
is dimensioned so that institute State second 
and patch tight fit between section and first hole 
section : And/or 

Described first patches the shape difference for 
the contact surface that section both sides 
contact with first hole section. 

1. bone conduction earphone according to claim 
5, it is characterised in that the fluting is 
arranged at described second and patches 
section On. 

8. bone conduction earphone according to claim 
5, it is characterised in that described first, 
which patches section arid described second, 
patches section The stepped setting in bottom 
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Fig. 8 is the structural representation of the 4th housing in 
bone conduction earphone embodiment of the present 
invention ; 

Fig. 9 is bone conduction. earphone Plug Division end 
jointing holes structure enlargement diagram in bone 
conduction earphone embodiment of the present 
invention ; 

Figure 10 is Plug Division and jointing holes cross section 
structure schematic diagram in bone conduction earphone 
embodiment of the present invention ; 

Figure 11 is jointing holes structural representation in bone 
conduction earphone ernbodirrieril of the present 
invention

Figure 12 is Plug Division structural representation in bone 
conduction earphone embodiment of the present 
invention ; 

Figure 13 is Fig. 9 8-8 cross section structure schematic 
diagram ; 

Figure 14 is that bone conduction earphone another part 
structure disassembles schematic diagram in bone 
conduction earphone embodiment of the present 
invention

Figure 15 is Figure 14 part-structure schematic cross.-
section ; 

Figure 15 is control circuit component structure diagram in 
bone conduction earphone embodiment of the present 
invention ; 

Figure 17 is another structural representation of control 
circuit component in bone conduction earphone 
ernbixiirnent of the present invention. 

Embodiment 

Refering to Fig. 1 and Fig. 2, bone conduction earphone 
embodiment of the present invention includes ear-hang 
component 11, and ear-hang component 11 includes first 
Housing 111, the second housing 112 and the connection 
member 113 of the first housing 111 of connection arid the 
second housing 112, wherein connection member 113 
including both ends connect the first elastic metallic yarn 
1131 of the first housing 111 and the second housing 112 
and are coated on first respectively The first resilient 
coating 1132 on elastic metallic yarn 1131. 

Typically, bone conduction earphone also includes the 
elements such as bone-conduction speaker; battery, 
control circuit, such as osteoacusis is raised one's voice 
Device is used to export sound to user by vibration in a 
manner of osteoacusis.Battery is used to give bone 
conduction earphone each power elements.Control Circuit 

processed is used to control bone conduction earphone 
function such as realizing regulation volume, switching on 

surface and patch section described first and 
second junction for patching section is provided 
with the first wedge-shaped mistake Section is 
crossed, and the. unction of first hole section 
and second hole section is provided with 
corresponding with the described first wedge-
shaped changeover portion Two wedge-shaped 
changeover portions. 

9. bone conduction earphone according to claim 
4, it is characterised in that hanging component 
further comprises by described the after 
described Second wire group of two resilient 
coatings cladding, wherein the both ends of the 
second wire group are exposed from second 
resilient coating, institute The top surface for 
stating Plug Division is provided with the groove 
of sunkening cord of the exposed parts for 
accommodating the second wire group. 

10. bone conduction earphone according to 
claim 4, it is characterised in that first housing 
and the second housing respectively with 
Injection molding manner is fixedly connected 
with the both ends of first elastic metallic yarn, 
and first resilient coating is fixed with injection 
molding manner and coated in on first elastic 
metallic yarn, the Plug Division is fixed on the 
both ends of second elastic metallic yarn with 
injection molding manner. 
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and shutting down, play audio arid bluetooth 

corrimunleation. 

Ear-hang component 11 is generally used for user and is 

hung on its ear when wearing bone conduction earphone. 

can so make osteoacusis ear Machine is more firmly worn 
on the ear of user.Ear-hang component 11 needs to have 

good resistance to compression and non-deformability, so 
as to User is not easy to damage or cause its deformation 

by bone conduction earphone when in use. 

In the present embodiment, connection n-iember 113 can 

directly contact ear and support bone conduction earphone 

by peoples the ear portion, even Relay part 1/ 3 includes the 

first elastic metallic yam 1131 and the first resilient coating 

being coated on the first elastic metallic yarn 1131 1132, 

the first housing 111 and the second housing 112 are 

connected by the first elastic metallic yam 1131, can 

effectively strengthen osteoacusis ear The bending 

performance and structural stability of machine, ear-hang 
component 11 is set effectively to carry out elastic 

recovery when being bent and extensive Shape is restored, 

is unlikely to deforrnin addition traditional bone conductors 
earphone can he improved using the first elastic metallic 

yam 1131 and uses plastics conduct The problems such 

as fragile caused by the material of ear-hang 

component.Optionally, connection member 11.3 can include 
more first elasticity gold Belong to silk 1131, such as more 

the first tiny elastic metallic yarns 1131 can be set further 

to improve the curved of ear-hang component 11 Folding 

reliability, such as 3 first elastic metallic yarns 1131 of 

setting, the diameter 0.3mm of every first elastic metallic 
yam 1131, now The material of 3 first elastic metallic yarns 

can with it is identical can also part it is identical or all 

different, every first elasticity gold certainly Belong to silk 

1131 diameter can also identical, part it is identical or all 

different. 

in the present embodiment, optionally, the first elastic 
metallic yarn 1131 can be metal simple-substance, or 

including more The alloy material of kind metal material, 

such as spring steel, aluminium alloy, magnesium alloy, 
titanium alloy, nickel alloy, Ti-Ni alioy, magnesium lithium 

close Gold, chrome-molybdenum steel etc. or the 

composite including metal material and nonmetallic 

matertals.Optionally, the first elastic metallic Silk 1131 is 
titanium alloy wire, or is at least made up of titanium alloy 

material, such as a diameter of 0.8-1 .5mai titanium alloy 

wire, optional For 1.0-'1.25mm. 

€n the present embodiment, the first resilient coating of 
cuter cladding 1132 of the first elastic metallic yarn 1131, 

the first resilient coating 1132 directly contact with ear, 

because the etastic reaction of the first resilient coating 

1132 enables to user cosily to wear bone Conduct 
earphonein addition, the first resilient coating 1132 can 

more effectively coat the first elasticity gold due to the 

presence of its elastic reaction Belong to silk 1131, remain 
to effectively coat the first elastic metallic yarn 1131 even 
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in after repeatedly bending, ensure bone conduction 

earphone knot The validity of structure.Optionally; the first 

resilient coating /132 is layer of silica gel, certainty in other 
embodiments, the first resilient coating 1132 can also be 

emulsion layer either rubber layer or other flexible plastic 

layers, or be the composite comprising silica gel Layer. 

Optionally, the first housing 111 and the second housing 

112 are respectively with injection molding manner and the 

first elastic metallic yarn 1131 Both ends are fixedly 

connected, and the first resilient coating 1132 is fixed with 

injection molding manner and is coated on the first elastic 

metallic yarn 1131.Optionally it is that the first housing 111 

and the second housing 112 are plastic casing, and the 
first elastic metallic yam is fixed in a mariner of injectkin 

molding 1131 both ends, and the first resilient coating 1132 
are integrally formed on the first elastic metallic yarn 1131 
of cladding, so that the Connection between one housing 

111, the second housing 112 and the first elastic metallic 

yarn 1131 is more firm, and causes bone conduction 
earphone One body-sensing is stronger with texture, 

makes the more compact structure of bone conduction 

earphone iightertn the present embodiment, injection 

molding manner can be note The one kind being moulded 

into type, thermoplastic shaping, compression molding 
etc., but not limited to this. 

Refering to Fig. 3 and Fig. 4, optionally, the first resilient 

coating 1132 by different colours two sub- resilient 
coatings 1132a, /132b are put together, and two of which 

elastic coating 1132a, 1132b split seam are located at 

connection member 113 respectively Be oppositely 
arranged two aides 113a, 113b on, wherein split is sewn on 

the throwing for examoie on lateral surface 113a on same 

side Shadow offsets one from another.Such as when 

carrying out injection molding, two bullets using at least 
two molds to the first resilient coating 1132 Property 

coating 1132a, 1132b are molded respectively, the two 

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 colors, and split seam is located on two sides 
113a, 113b that connection member 113 is oppositely 

arranged, and Projection offsets one from another on same 

side so that the visual effect of bone conduction earphone 

more preferably, further as staggering coals the first bullet 
Property wire 1131 cause covered effect it is more 

preferable.Certain first resilient coating 1132 elastic can 

also be covered by two of same color Layer is put 
together:By injection molding twice, formation two is 

elastic on two sides 113a, 3b or connection member 313 

respectively Coating 1132a, 1132b, due to the presence of 

injection pressure when can improve single injection-

molded or be injected separately shaping up and dawn 

Easily causing element such as the first elastic metallic 

yam 1131 in the first resilient coating 1132 to produce 

displacement reduces connection member 113 Forming 

Quality.Certainly, in other embodiments, the first resilient 
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coating 1132 earl directly form a coating, or he formed The 

more than two elastic coating of quaratty. 

€n the present embodiment the two sides of connection 
member 113 include being oppositely arranged medial 

surface 113b and lateral surface 113a, are Refer to the ear-
hang component 11 when wearing and be hung on human 

ear, connection member 113 towards the side of head pert 

be medial surface 113b, towards human ear Side be lateral 

surface 113a. 

With continued reference to Fig. 3 and Fig. 4, optionally, two 

sub- resilient coaling 1132a, 1132b split seam are 

respectively positioned at company On the medial surface 

113b and lateral surface 113a of relay part 113, and the 

split seam on the lateral surface 113a of connection 

member 113 The projection compared to the split seam on 

the medial surface 113b of connection member 113 is 

projected closer to connection member 113 and human ear 

Contact position.it can thus be appreciated that a split 

seam is located at the position of lateral surface 113a 

close contact human ear, and another is spelled Elastic 

coating 1132a that joint close is located at medial surface 
113b almost to show same color on lateral surface 113a or 

11321, such as lateral surface 113a almost sham light gray 

so that the body-sensing of bone conduction earphone one 

is stronger, more attractive in appearance. 

Optionally split seam ia arranged so that two sub- resilient. 

coating 1132e, 1132b in same side such as 113a Or the 
area on 113b is different from each othet.in other 

embodiments, split seam may be arranged so that two sub-

resilient coatings The area of 1132a, 1132b on same side 
is identical or is substantially the same. 

Refering to Fig. 2 to Fig. 4, optionally, the color for being 

arranged so that two sub- resilient coating 1132a, 1'132b is 
stitched in split Relatively shallower elastic coating 1132a 

footprint areas on lateral surface 113a are relatively 

large That is, the elastic of light colour is covered Layer 

1132a is more located at lateral surface 113a, and the 

elastic coatino 1132b of dark colour is more located at 
medial surface '113b, so So that the surface of connector 

113 has more harmony, strengthen the aesthetic properties 

of bone eonduction earphone while structural behaviour is 

ensured. 

With continued reference to Fig. 'I, optionaliy, the both ends 

of the first elastic metallic yarn 1131 set in flat and are 
respectively embedded into One housing 111 and the 

second housing 112.Narnely formed and be fixed in a 

manner a injection in the first housing 111 and the second 
housing 112 First elastic metallic yam 1131 is in the both 

ends that flat is set, and can so increase the first elastic 

metallic yam 1131 and the first housing 111st, the contact 

area of the second housing 112 so that the first elastic 
metallic yarn 1131 and the first housing 111, the second 

housing 112 am :11Cile steady Surely interfix.Optiortalty, it 

should be in flat that the first elastic metallic yam 1131 is 

more than connection in the width at the both ends of flat 
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setting The width Elf tie coupling part at the flat both ends 

set, so plays a spacing effect after shaping, prevents the 

first elasticity goid Category silk 1'131 is pulled out or come 
off from the first hOU.Sin 111, the second housing 

112.0ptiontiN first elastic metallic yarn '1131 Both ends 

are set in shape of threads.ln shaping, partial shell can be 

taken shape in screw thread, to play fixed effect.Certainly, 

first The both ends of elastic metallic yarn 1131 can be set 
in fiat and shape of threads respectively.in other 

embodiments, the first elasticity gold Category silk 1131 
both ends can partly be located at indent to form 

depressed part, the first housing 111 and the second 

housing 112 in shaping In depressed part, to piny fixation. 

Relating to Fig. 1 and Fig, 2, optionally, the first resilient 

coaling 1132 further coats the first housing 111 and the 

second housing 112 at least part outer surface, such as 
whole outer surfaces .1.e. the first resilient coating 1132 

coats first in a manner of injection molding Elastic metallic 

yarn 1131, at least part outer surface of the first housing 
111, at least part outer surface of the second housing 112, 

so make It is stronger to obtain texture and the body-

sensing of bone conduction earphone, and the presence of 

the first resilient coating 113Z can further containment 

vessel The element of body and enclosure interior so that 
bone conduction earphone is more resistant to abrasion. 

Refering to Pig. 5 and Fig. 6, optionally, formed with through 

hole 1121 on the second housing 112.1.e. through hole 1121 
runs through second The medial surface and lateral 

surface of housing 112.First resilient coating 1132 cover 

through holei 1121 and furl her above through hole 1121 and 
Side away from the second housing '112 (i.e. the medial 

surface away from the second housing 112) is formed with 

button holding part 1121 a.Buttort holds The portion 1121a 

of putting is to be covered through hole '1121 in injection 

moulding process by the first resilient coating 1132 and 

formed, in button holding part 1121a Because the presence 

of the first resilient coating 1132 is can to completely cut 
off moisture content, dust etc. to enter 112 in second snail 

hody.Ear-hang component 11 enters One step includes 
button119 end switch module / 19, and wherein button 118 

is arranged h button holding part 1121a.Switch module 119 

is set Be placed in the second housing 112 away from the 

first resilient coating 1132 side, 1.e,, the second housing 112 

medial surface, and with button 11E4 First resilient coating 

1132 of lower section abuts.Optionally, a boss 1121b, 

button are provided with button holding part 1'121a 118 are 
fixed in a manner of for example pasting on boss 1121bin 

the present embodiment, because the first resilient coating 

11321s with injection Mode, which is fixed, to be coated on 

second shell body 112, and covers through hole 1121, has 

more preferable waterproof effect.Optionally, boss 1121b 
is integrally formed when the first resilient coating 1132 

covers through hole 1121 and formed by the first resilient 

coating 1132. 

In the present embodiment, the switch ITIOdEAC 119 on the 

second housing 112 is mainly used for controiiing the 

IPR2025-00843; Mojawa
Ex. 1033 - Page 237



function of bone conduction earphone Switch, such as 

broadcasting and the pause of music, voice are answered 

with hanging up, connecting wireless signal to be 
connected mobile device such as bluetooth 

Communication, or the Seled.bileto of bone conduction 

earphone mode of operation, not limited to this. 

Refering to Fig. 1, Fig. 2, Fig. 4 and Fig. 7, optionally, the 

inside of the first resilient coating 1132 is further provided 

with being used for The lead channels 1134 of the first 

housing 111 end the second housing 112 are connected, 

ear-hang component 11 further comprises from the first 

housing 111 'The first wire group 1133 of the second 

housing 112 is extended to through lead channels 1134, the 

radial dimension of lead channels 1134 is arranged to The 

first wire group 1133 is allowed to be moved along lead 

channels 1134. 

By setting lead channels 1134, such as first the one end of 

the first wire group 1133 can be connected when 
assembling in the later stage Element such as bone-

conduction speaker in (such as in a manner of onboard) 

second housing 112, then the first wire group 1133 is 
another Hold through lead channels 1134 with connect the 

first housing 111 in element such as battery component 13, 

control circuit component 14 or Switching circuit board 15 

etc., packaging technology can be so reduced, and existing 

bone conduction earphone can be improves in the first 

resilient coating 1132 that' iring is embedded to caused by 
the first wire group 1133 in injection molding is difficult and 

the problems such as be unfavorable for later period 

maintenance.When So, the one end of the first wire group 
1133 first can alno be connected into (such as in a manner 

of onboard) first housing 111 when assembling in the later 

stage Interior element such as battery component 13, 

control circuit component 14 or switching circuit board 15, 
then the first wire group 1133 is another Hold through lead 

channels 1134 to connect the element in the second 

housing 112 such as bone-conduction speaker. 

En the present embodiment, 1134 specific molding mode of 

lead channels for example including providing one first 

elasticity gold first Belong to the first housing 111 of the 

connection of silk 1131 and the component of the second 
housing 112, further in the second housing 112 and the first 

housing 111 Between additional metal silk (not shown) is 
removably sat, further in the first elastic metallic yarn 1131, 

additional gold Belong to silk and the partial outer face of 

the first housing 111 and the second housing 112 and first 

resilient coating 1'l 32 is formed with infection molding 

manner, into Additional metal silk is extracted after type to 
form lead channels 1134.ln other embodiments, such as 

the first resilient coating 1132 is molded During shaping, be 
embedded to easily melting property material, in the first 

1132 injection molding of resilient coating, this easily 
melting property material melts and flow out, shape Into 

lead channels 1134.1n another example lead channels 1134 

can be after the shaping of the first resilient coating 1132, 

by way of threading a needle Passage is formed, then 
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expands passage by way of hot meit and forms lead 

channels 1134. 

With continued reference to Fig. 1 and Fig. 4, in the present 
embodiment, optionally, lead channels 1134 are arranged at 

the first elastic metallic The downside of silk 1131, with 
when in use compared to contact of first elastic metallic 

yam 1131 closer to connection member 113 with human 
ear Position.in the present embodiment, the first lead 

channels 1134 are independently arranged with the first 

elastic metallic yam 1131 interval.in other implementations 

In example, the first lead channels 1134 can merge setting 

with the first elastic metallic yarn 1131, i.e., the first wire 

group 1133 is first The first elastic metallic yarn 1131 is 

can contact in lead channels 1134.1n the present 

embodiment, lead channels 1134 are arranged at the first 

bullet The downside of property wire 1131, with when in 
use compared to the first elastic metallic yarn 1131 closer 

to connection member 113 and human ear Contact 

position, due to the presence of lead channels 1134. can 
make it that the first resilient coating 1132 close to human 

ear is more elastic it is softer, wear more comfortable.; n 

other embodiments, certain first lead channels 1134 can 

also be arranged on the first elasticity The upside of wire 

1131, the first elastic metallic yarn 1131 is closer to human 
ear when in use. 

ReferIng to Fig. 1, Fig. 2. and Fig. 8, optionally, ea:-hang 

component 11 includes the 3rd housing 114 and the 4th 
housing 115,0/herein 3rd housing 114 coordinates with the 

first housing 111, to form the first appearance for being 

used for housing battery component 13 or control circuit 
component 14 116 between being ertiray4th housing 115 

coordinates with the second housing 112, is used for the 

second accommodating sky for housing bone-conduction 

speaker to be formed Between 11; .Optionally the 4th 

housing 115 and the 3rd housing 114 are plastic casing. 

Optionally, the second housing 112 is connected with the 
4th housing 115 by the first snap component (not marking), 

the first card Seaming element includes Vie first holding 

section and the first buckling parts, and the first holding 
section is arranged on the 4th housing 115, and the first 

buckling parts is set it is placed on the second housing 

112, when the second housing 112 and the 4th housing 115 

coordinate, the first holding section card on the 4th housing 
115 Enter the first buckling parts of the second housing 

112, the second housing 112 is fixed together with the 4th 

housing 115.Optionaily, Two housings 112 are attached 

with the 4th housing 115 by least one set of first snap 

component such as 4 group of first snap component.W hen 
Right second housing 112 can also be bonded with the 4th 

housing 115 by glue, or be made simultaneously with glue 
by the first engaging component It is connected with being 

fixed, or by fasteners such as screws. 

Optionally, the 3rd housing 114 is connected with the first 
housing 111 by the second snap component (not marking 
the second card Buckle assembly includes the second 
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holding section and the second buckling parts, and the 

second holding section is arranged on 'the 3rd housing 114, 

and the second bi.Eckling parts is set Put on the first 
housing 111, when the first housing 111 and the 3rd 

housing 114 coordinate, the second holding section card of 

the 3rd housing 114 Enter the second buckling parts of the 

first housing 111, the first hot siri 111 is fixed together 

with the 3rd housing 114. 

In the present embodiment, the 3rd housing 114 of ear-

hang component 11 coordinates with the first horsing 111, 

is used to house to be formed First accommodation space 

116 of batten( component 13 or control circuit component 
14, the 4th housing /15 coordinates with the second 

housing 112, with shape i nto the second accommodation 

space 117 for housing bone-conduction speaker, the first 
wire group 1133 can move through lead chbrintlis 1134 are 
used to electrically connect bone-conduction speaker and 

battery component 13 or control circuit component 14.1ri 

the present embodiment, battery component 13 for 
example including battery and battery management circuit, 

and battery is that bone conduction earphone 

miscellaneous pad is supplied by battery management 

circuit Electricity, such as battery management circuit 

include charging circuit, current foldback circuit, over-
discharge protection circuit, overvoltace crowbar etc..Such 

as Battery is rechargeable battery, for example, lithium 

batteiy.Refering to Fig. 7, optionally, bone conduction 
earphone, which still further comprises, for example 
transfers Circuit board 15. it is arranged in the first 

accommodation space 116, battery component 14 is 

divided into multiple wiring solder joints by switching circuit 
board 15, With two bone-conduction speakers, control 

circuit component 1k microphone and the switch module 
of corresponding connection bone conduction earphone 

119 etc.. said elements associated tracks are connected 
with above-mentioned wiring solder joint and turned on by 

Fig. 7 modes, are easy to wiring and assembling.Such as 
electricity Pond component 14 connects switching circuit 

board 15 by two wiring solder joints of both positive and 

negative polarity. and switching circuit board 15 separates 
10 wiring welderings Point, to connect the miscellaneous 

part of bone conduction earphone. 

Refering to Fig. '1 and Fig. 2, optionally, the first sub-
accommodation spacell6a, the 3rd housing are provided 

with the first housing 111 The second sub-

accommodation space -11t5b is provided with '114, and it is 
accommodating with the first son when the 3rd housing 

114 and the first housing 111 coordinate Space 11.6a is 

collectively forming the first accommodation space 116, 

such as is fixedly connected by the first snap 

component.Wherein second son holds The volume for 
being empty a 11th is more than the first sub-

accommodation space 116a.Such as second sub-

accommodation space 116b volume be first son hold It is 

empty 2-5 times of a 115a, for example, 3-4 times, for 
example, 3.2 times, or for example, 2.5 times. 
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in assembled battery component 13 or control circuit 

component 14, such as first try battery component 13 or 

control circuit component 14 are placed in the first tub-
as:come-iodation space 116a, for exarmie, battery by glue 

material or sticking double faced adhesive tape in the first 

sub- accommodation space in 116a, or control circuit 

component 14 is fixed in the first sub- accommodation 

space 116a by snap- in structure so that battery component 
13 or control circuit component 14 it is most of exposed, be 

easy to the techniques such as assembling and wiring, 
then the 3rd housing 114 is passed through into the second 

card Buckle assembly covers with the first housing 111. 

and the first sub- sub- accommodation space 116b of 

accommodation space 116a and second form the first 

accommodating sky Between 116, so improving traditionai 

bone conductors earphone needs to assemble battery or 

control board and be contained in and ear-hang one In the 

housing of shaping and further battery control circuit plate 

exterior section is affixed on usirio SilbE e gel strip to carry 

out coating caused assembling The problem of complex 

procedures, simplify structure and assembling procedure. 

Refering to Fig. 2 and Fig. 8 optionally, the 4th housing 115 
is set in prism-shaped, wherein in the 4th housing 115 at 

least Bar shaped is provided with one side and draws 
sound hole 1151, the length direction of sound hole 1151 

and the bottom surface of the 4th housing 115 are drawn in 

wherein bar shaped It is parallel or be arranged 

substantially in parallel, and bar shaped draw sound hole 
1151 length be not less than side where it width three/ 

Two.ln the present embodiment. bar shaped draws the 

relatively parallel bottom surface 115e of sound hole and 
refers to that the 4th housing 115 is towards human body 

face when wearing Plane ckiliried in the edge of opening of 
the one side in portion.. 

Typically, bone-conduction speaker peritropous 

environment of meeting during vibration transmits sound, in 

addition to wearer, ring Other people in border can also hear 
that the sound of loudspeaker, such as the vibration of 

bone-conduction speaker cause the second 
accommodation space 117 The vibration of interior air and 

the vibration for causing the grade of the 4th housing 115, 

so as to occur leaking sound phenomenon, the sound of 

bone conduction earphone can be influenceed Matterit is 
to propagate to the sound wave guiding in the second 

EIC.COMMOdatiOn space 117 outside space to draw sound 

hole 1151, with leakage speech ripple with atmosphere 
Propagation interferes, and so as to reduce the ampRuck? 

of Lou speech ripple, reduces leakage sound. 

With continued reference to Fig. 8, in order to further 

improve leakage sound phenomenon, the present 
embodiment passes through at least the one of the 4th 

housing 115 Side sets bar shaped to draw sound hole 
1151, and is appropriately arranged with its size and 

direction improves the leakage sound that tradifionai bone 

conductors earphone belt comes and showed As still than 

it is more serious the problem of.Further, bar shaped is 
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drawn the length direction of sound hole 1151 and parallel 

with the bottom surface of the 4th housing 115 set Put, can 

not only ensure attractive in appearances, and the uniformity 
or the intensity of acoustic wave through directed parallel, 

so as to ensure interference effectin this reality Apply in 

example, bar shaped draw sound hole 1151 length be riot 

less than side where it width 2/3rds, can effectively guide 

the Sound wave in two accommodation spaces 117,Be 
chosen as, bar shaped draw sound hole 1151 length be its 

where side width four/ Three.Certainly, in other 

embodiments, wherein being at least set side by side with 

least two articles of bar shspeds on one side in the 4th 

housing 115 Draw sound hole 1151, such as setting two 

parallel bar shapeds to draw sound hole 1151 at least on 

one side, and with the bottom of the 4th housing 115 Face 

115e is parallel. 

Optionally, the 4th ?ousirig 115 bone conduction earphone 

using when side 115d close to human ear on be not 

provided with bar shaped Draw sound hole 1151 _Certainly, 
in other embodiments, can also the 4th housing 115 when 

bone conduction earphone uses close to human ear Side 

115d on set draw sound hole, can be that point type draws 

sound hole, or sound hole 1151 is drawn in bar shaped. 

With continued reference to Fig. 2 end Fig, a optionally, the 
4th housing 115 is set in quadrangular shape, wherein in 
the 4th housing 115 Bar shaped, wtecti is provided with, on 
two sides 115a, 115c being disposed adjacent 
connection mernber 113 draws sound hole 1151, further 

remaining two in individual side 115b, 115E bone 

conduction earphone using when the side 115b away from 
human ear equally set bar shaped to draw sound hole 1151, 

and in remaining two sides 115b, 115d bone conduction 

earphone using when side 1'15b close to human ear on do 
not set Put bar shaped and draw sound hole 1151.Narnely 
set three bar shapeds to draw sound hole 1151 on three 

sides 115a, 115b, 1150, passed in bone Guide lug machine 

using when be not provided with bar shaped close to the 
side 115d of human ear and draw sound hole 1151, so can 

further reduce Lou sound and show As ensureing the 
tonequality of bone conduction earphone. 

in the present embodiment, the 4th housing. 115 set in 

quadrangular shape, such as including four-prism and 

class quadrangular Shape.Such as specifically, two sides 
115a: 115c being disposed adjacent with connection 

member 113 (.51 the 4th housing 115 any one side The 

length in face is all higher than the length of remaining two 

sides 115b, 115d any one side, further, the 4th housing 115 

is unequal or equal with two sides 115a, 115c that 
connection member 113 is disposed adjacent length.in 

other embodiment In, the 4th housing 115 is set in 

quadrangular shape, and the length of its four sides can be 
equal. 

In the present embodiment, optionally, two sides being 

disposed adjacent with connection member 113 of the 4th 
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housing 115 Angle between 115a, 115c is 90 ° -150 ', is 

chosen as 100 ° -130 ', is chosen as 110 ° -120 ". 

Optionally it is further provided with covering the water 
proof and dust proof filter screen that soend hole 1151 is 

drawn in bar shaped, example in the 4th housing 115 Such 
as waterproof ventilated membrane (not shown).Water 

proof and dust proof filter screen is set, can prevent the 

dust outside bone conduction earphone and waterproof 

bone from passing The water inlet of guide lug machine 

enters damage bone-conduction speaker 

in the present embodiment, a microphone aperture (not 

shown) is respectively arranged with the second housing 

112 and the 4th housing 115, Specifically, the first 

microphone aperture be arranged on the not direct 

remaining two sides 115b being connected with 

connection member 113 of the 4th housing 115, 115d 

junction, second microphone hole are arranged on the 

lateral surface of the second housing 112 and close to the 
4th housing 1'15 and connection members 113 junction.By 

setting two microphones in the microphone aperture of two 

stagger settings, phonetic entry matter can be 
strengthened Amount, and effective Noise Reduction is 

played, thus improve the definition of phonetic entry. 

Petering /0 Fig. 2 and Fig. 9, in the preseni embodiment, the 
quantity of ear-hang component 11 is Iwo, and bone 

conduction earphone further wraps Include rear hanging 
cort4x,rieril 12,1-langing component 12 includes the second 

elastic metaille yam 121, second be coated on the second 

elastic metallic yam 12'1 afterwards Resilient coating 122 

and the Plug Division 123 for being arranged at the both 
ends of the second elastic metallic yarn 121.Faug Division 

123 respectively with two ear-hangs First housing 111 of 
component 11 patches cooperation, and is fixedly 

connected.Optionally, Plug Division 123 is fixed on second 
with injection molding manner I he both ends of elastic 
metallic yam 121, Plug Division 123 can be so set more 
securely to be fixed on the both ends of the second elastic 

metallic yarn 121. Optionally, the second elastic metallic 

yarn 121 can be metal simple-substance, or include the 
alloy material of various metals material, Such as spring 

steel, aluminium alloy, magnesium alloy, titanium alloy, 

nickel alloy, Ti-Ni alloy, magnesium lithium alloy, chrome-

molybdenum steel etc. or bag Include metal materiai and 
the composite of nonmetallic materials.in the present 

embodiment, the second elastic metallic yarn 121 is 

titanium alloy wire, or Person is at least made up of 

titanium alloy materialin the present embodiment, the 

second resilient coating 122 is layer of silica gelln other 
embodiment mode In, the second resilient coating 122 can 

also be rubber layer or emulsion layer, or the composite 
layer including silica gel 

Carry out patching cooperation by the Plug Division -123 of 

rear hanging component 12 and the first housing 111 of 

two ear-h ang components 11, change It has been apt to 
the problems such as earphone size that existing bone 
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conduction earphone is brought using the fixed form such 

as screw is larger, so as to simplify structure, Mitigate the 

weight of bone conduction earphone, facilitate later stage 
wiring and cost can be reduced. 

Refering to Fig. 9 and Figure 10, optionally, the end set of 
the first housing 111 has what is inserted for allowing Plug 

Division 123 Jointing holes 1111 and the vertical direction 
connection jointing holes 1111 of direction of insertion in 

Plug Division 123 and the perforate 1112 of outside, To 

allow into jointing holes 1111 to apply from the outside 

through perforate 1112 glue or installation stopper (not 

shown), to cause Plug Division 123 are fixed in the 
presence of glue or stopper in jointing holes 1111.1n this 

embodiment, perforate 1112 is positioned at the described 

first son In accommodation space 116a.ln other 

embixlirrients, the end set of the first housing 111 has 
what is inserted for allowing Plug Division 123 Jointing 

holes 1111, there is a recess on Plug Division 123, there is 

a resilient projection in jointing holes 1111, Plug Division 
12.3 is inserted and patched During hole 1111, resilient 

projection is caught in recess, and Plug Division 123 and 
jointing holes 1111 are coordinated into fixation.Such as 

Plug Division 123 is inserted During jointing holes 1111, 

resilient projection is first extruded, after be caught in the 
presence of elastic restoring force in recess Optionally, 

patch The depth that portion '123 inserts jointing holes 1111 

is 6-11mm, is chosen as 8-10mm. 

With continued reference to Fig 9 and Figure 10, optionally, 

fluting 1231 is provided with the side wall of Plug Division 

123.The warp of fluting 1231 Perforate '1112 is exposed or 
part is exposed, and for receiving glue or stopper:Optionally, 

Plug Division 123 is at least one 1 t is provided with side wall 

on fluting 1231, such as two side wails and is provided with 

fluting 1231.in other embodiments, can make 
simultaneously With glue and stopper, such as first fixed 

using stopper, then apply glue and further fix.in the present 

embodiment, stopper E.g. chock or pin or the fixture 

insertion fluting 1231 with certain elasticity is interference 

fitted. 

Refering to Fig. Z Fig. 9 and Figure 10, optionally, Plug 

Division 123 includes first be connected with the second 

elastic metallic yarn 121 Patch section 123a and patch 
section 123a with first and be connected and second patch 
section away from what the second elastic rrifitallic yam 

121 was set 123b..Direction of insertion of the jointing 

holes 1111 along Plug Division 123 is divided into for 

receiving the first the first hole section for patching section 

123a 1111a and the second hole section 1111b that 
section 123b is patched for reception second.Wherein the 

first hole section 1111a is sized to permit Perhaps second 

patch section 123b and moved freely along direction of 

insertion in the first hole section 1111e, and cause first to 

patch section 123a and the Tight fit between one hole 

section 1111a.Section and both ends hole section are 
patched by two sections to be respectively cooperating 

with fixing, and can cause Plug Division 123 are more 
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securely fixed in the first housing 111, strengthen the 
structural stability of bone conduction earphone. 

With continued reference to Fig. 9 and Figure "€ CI, optionally, 
fluting 1231 is further disposed at the second side wall for 
patching section 123b. Perforate 1112 connects the 
second hole section 1111b of jointing holes 1111.r n the 
present embodiment, a section 123b is patched in Plug 
Division 123 second The first hole section 1111a and the 
second hole section 1111b is passed sequentially through, 
so that first patches section 123a and the first hole section 
1111a (Apse-fittings Close, second patch section 123b 
fluting 1231 it is exposed through perforate 1112, for 
receiving glue or stopperConnect by first insert section 

123a and the first hole section 1111 a tight fit and the 
second jointing holes 1111 and the second hole section 
1111b further cooperation it is fixed, effectively rear 
extension cart be fixedly connected with ear-hang.In other 
embodiments, fluting 1231 can be arranged on first and 
patch In section 123a side wall.Perforate 1'112 connects 
the second hole section 1111b of jointing holes 1111. 

Optionally, the second hole section 1111b be dimensioned 
so that second patch section 123b and the second hole 
section 1111b Between tight fitThus by the first tight fit. 
the second jointing holes 1111 and the second hole for 
patching section 123a and the fest hole section 1111a 
section 111Th tight fit and the glue of application or 

stopper are fixed, and effectively further hang by after and 
are fixed with ear-hang Connection, and structure can be 
simplified, make bone conduction earphone 
lightingeertainly, in other eml>orliments, first section 123a 
and are patched Tight fit between one hole section •1111a, 
and second to patch section 123b and the second hole 
section 1111b can be other kinds of secure fit Such as it is 
clasped. 

Refering to Figure 11; optionally, first patches the shape of 
section 123a both sides and the first hole section 1111a 
contact surfaces contacted It is drfferent.First patches 
section 123a both sides shape difference, and accordingly 
the first hole section 1111a patches what section 123a 
was contacted with first 1111 81,1 1 1 1a2 are also different 
for two sides.For example, the curved setting in the first 
hole section 1111a two sides, medial surface 1111a2 
Radius of curvature be more than lateral surface 1111a1 
radius of curvature, namely medial surface 1111a2 radian 
change is relatively slow, and osier Side 1111a1 radian 
change is relatively large; and first patches section 
corresponding setting in 123a two sidesCertainly, in other 
embodiment In, the first hole section 1111e curved setting 
in two sides, medial surface 1111a2 radius of curvature is 
less than lateral surface 111181's Radius of curvature, 
namely medial surface 1111a2 radian change are relatively 
large, and the change of lateral surface 1111 al radian is 
relatively small First hole section 1111a two sides are 
medial surface 1111a2 close to human body head when 
wearing, and are outer away f rom human body head Side 
1111 al .First patches the shape difference of section 123a 
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both sides and the first hole section 1111a contact 

surfaces contacted so that first connects inseri section 

123a and be unable to anti-plug, and two Plug Divisions 123 
are hung f rom mixed insertion after also causing, play 

effective fool proof effect, facilitate group Dress. 

Refering fo Fig. 9 and Figure 10, optionally, first, which 

patches section 123a and second, patches section 123b 

bottom surface and stepped sets Put and patch section 

123a first and the second junction for patching section 

123b is provided with the first wedge-shaped changeover 

portion 123c, and the first hole Section 1111a and the 

second hole section 1111b junction is provided with the 
second wedge-shaped changeover portion corresponding 

with the first wedge-shaped changeover portion 122c 

1111c. 

in the present embodiment, first section 123a is patched 

and the second bottom surface for patching section 123b 

refers to when wearing close to human ear The one side of 
root 'op surface is then the one side away from peopleS 

the ear portion. 

In the present embodiment, first patch section 123a 

thickness and be greater than the second thickness for 

patching section 123b and i.e. stepped set Put, there is 
thickness difference in junctions, and set the first 

wedge-shaped changeover portion 123c, it is 

corresponding in the first hole section 1'111a and Second 

hole section 1111b junction sets the second wedge-
shaped changeover portion 1111c being adapted with the 

first wedge-shaped changeover portion 123c, the One 

patches section 123a and second when patching a section 
123b and being sequentially inserted into the first hole 

section 1111a and the second hole section/11lb, the first 
wedge-shaped mistake Cross section 123c and the 

second wedge-shaped changeover portion 1111c to abut 
against, second can be facilitated to patch section 123b 

and first and patch section 123a's insertion, and play a part 
of buffering transition, spacing and further fixation. 

Refering to Fig. 9, Figure 12 and Figure 13, optionally, rear 

hanging component 12 further comprises being wrapped 

by the second resilient coating 122 The the second wire 

group 124 covered, wherein the both ends of the second 
wire group 124 are exposed from the second resilient 
coating 12Z the top of Plug Division 123 Face is provided 

with the groove 1232 of sunkening cord of the exposed 

parts for accommodating the second wire group 124.1n the 

present embodiment, the second wire group 124, for 

connecting the element in two ear-hang components 11 
such as connecting battery and control circuit component 

14 Setting is sunken cord groove 1232 the second wire 

group 124 on the one hand effectively can be arranged and 

fixed, on the other nand can reduce volume.in other 

embodiment In, groove 1232 of sunkening cord can also be 

not provided with, and by other means enter the second 

wire group 124 such as glue or double faced adhesive tape 
Row is fixed, or the top surface of Plug Division 123 is 
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provided with the projection (not shown) that two rows are 

set up in parallel, and can be held between two row's 

projections Receive the second wire group 124. 

Refering to Fig. 2, optionally, hone conduction earphone 

further comprises battery component 13 and control circuit 

component 14, wherein Battery component 13 is arranged 

at the first accommodation space 116 of one of two ear-

hang cornaonents 11, and control circuit component 14 is 

arranged at in first accommodation space 116 of the other 

of two ear-hang components 11. 

Refering to Figure 14 and Figure 15, optionally, the 3rd 

housing of the ear-hang component 11 for accommodating 

control circuit component 14 Button perforate 1141 and the 

storage tank 1142 connected with button perforate 1141 

are provided with 114, control circuit component 14 

includes electricity Road plate 141, the switch 142 being 

fixed on circuit board/41, waterproof liner 143 and button 

144, wherein button 144 be arranged at by in key perforate 

1141 and exposed through button perforate 1141, 

waterproof liner 143 includes liner plate main body 143a 

and with injection molding manner bag The 3rd resilient 

coating 143b overlayed on liner plate main body 143a, 

waterproof liner 143 is arranged in storage tank 1142 and 

the 3rd elasticity Coating 143b abuts with the sidewall 

elastorne.r of storage lank 1142, and button 144 and switch 

142 are respectively arranged at the two of waterproof liner 

143 Side and abutted respectively with waterproof liner 

143.in this embodiment, the 3rd resilient coating 143b 

coats liner plate main body 143a one side And liner plate 

main body 143a edge, at least covered section edge, can 

also coat whole edges ceriainlyin other embodiment In, 

the 3rd resilient coating 143h can coat liner plate main body 

143a completely, that is, coat liner plate main body 143a 

two sides. 

In the present embodiment, the switch 142 on circuit board 

141 be mainly used for switching on and shutting down, 

volume adjusting or other cut Change function etc.. 

With continued reference to Figure 14 and Figure 15, the 

3rd resilient coating 143b is coated with injection molding 

manner in the main body of waterproof liner 143, So that 

the 3rd resilient coating 143b is not easy to come off from 

the main body of waterproof liner 143, and the 3rd resilient 

coating143b and proof liner Compactness between plate 

main body 143a is more preferable, improves existing bone 

conduction earphone water resistance, ensures the validity 

of waterproof.At this In embodiment, liner plate main body 

143a can be plastics, and the 3rd resilient coating 143b can 

be silica gel, latex, rubber or be conjunction Into thing. 

Optionally, waterproof liner 143 is provided with the locating 

slot for accommodating switch 142 close to the side of 

switch 142 1431„ 

In the present embodiment, the method for assembly 

control circuit component 14 for example first by button 

144., waterproof liner 143 according to It is secondary to be 
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placed on the 3rd housing 114, and button 144 set it is 

exposed through button perforate 1141, then circuit board 
141 pass through switch 142 And the locating slot 1431 of 

waterproof liner 143 abuts with waterproof liner 143.8y 

setting locating slot 1431, the essence of switch 142 can 

be made Location fit accurately is earned out with button 

144, so as to pass through effectively Operation switch 

142 of button 144. 

Refering to Figure 16 and Figure 17, optionally, control 

circuit component 14 further comprises the day being 

arranged on circuit board 141 Line 145, antenna 145 

include antenna body 145a spaced with circuit board 141 

and are connected antenna bexly 145a and circuit The 
grounding parts 145b and current Feed department 145c of 

plate 141, wherein when being looked up perpendloular to 

the side of circuit board 141, antenna body 145a is bent 

from grounding parr s145b to the side of circuit board 141 

to be extended in the present embodiment, antenna body 

145a is to circuit board 141 side bending, the length of 
antenna 145, Enhanced Radiation Reduced Blast efficiency 

can be increased in the confined space.in the present 
embodiment, day Line 145 is generally used for what is 

communicated wirelessly, such as bluetooth 

com mu n ication.ln other embodiments, WiFi 
communication, honeybee be can also be Nest data 

communication, NEC etc.. 

Optionally, antenna body 145a includes parallel portion 

145a1 and kink145a2, perpendicular to circuit board 141 

Side looks up, and parallel portion 145a1 width is more than 

kink '145s2 width, parallel portion 145e1 one end 
connection grounding parts 145b and current feed 

department 145c, it is in rank that the other end, which 

connects kink 145a2, parallel portion 145a1 and kink145a2 

in junction, Scalaritorm is set, and kink 145a2 is bent from 
junction to the side of circuit board 141. 

Optionally, control circuit component 14 further comprises 
the grounded parts 146 being arranged on circuit board 141, 

wherein Antenna body 145a bends extension to the side of 
the remote grounded parts 146 of circuit board 141,In the 
present embodiment, grounded parts 146 be the switch 

142 on LIS8 interface and/or circuit, or other grounded pans 

146.Typically, such as 1.138 of grounded parts 146 

Interface, certain interference can be all caused to antenna 
145, in the present embodiment, antenna body 145a 

connects to the remote of circuit board. 141 The side 

bending extension of ground part 146, can improve 

interference of the grounded parts 146 to the signal of 

antenna 145 in the confined space, protect 
E3emonstrate,prove signal quality.I n the present 

embodiment, US8 interface can be used in bone 

conduction earphone and external device such as mobile 

terminal transmission number According to, it can also be 
used to charged for battery component 13. 

Optionally, bearing of trend of the antenna body 145a width 
along antenna body 145a tapers into.it is such as specific 
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Ground, the parallel portion 145a1 width width that passes 
through is constant, kink 145a2 width gradually along 
bearing of trend by Gradual change is small.Certainly in 
other Vilbodiments, parallel portion 145a1 width passes 
through and can tapered into, but parallel Width of the 
width of portion's 145a1 other ends still greater than kink 
145a2. 

Optionally: bearing of trend of the antenna body 145a 
bending angle along antenna body 145a becomes 
iarger.Such as sending angle becomes larger, usually in 
order to which remote (Founded parts 146 is such as US% 
so as to ensure that the radiation of antenna 145 is 
imitated Rate.Optionallye there is bending pin145a3, 
bending angle herein in the one end of kink 145a2 away 
from parallel portion 145a1 Maximum, on The other hand it 
is to lift radiation efficiency on the one hand irt order to 

meet the needs of the size of antenna '145. 

Embodiments of the present invention are the foregoing is 
only, are not intended to limit the scope of the invention, it 
is every to utilize this The equivalent structure or equivalent 
flow conversion that description of the invention and 
accompanying drawing content are made, or directly or 
indirectly it is used in other correlations Technical field, it is 
included within the scope of the present invention. 
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411' r1<-1-A 14/$31- fr , , U* *<#. 

44.1 VI , /A4'4 t.-j VA *44%4 A (111 ----- it <1;s lifi 
3 ,  EtA 14 fi-OfJ VI] 51 f-4-•jv 0 . 8-1 . 5min r_141 j- c , 

-Yj . . 25mm. 
[0028] VA 1131 M` T ----- ttiN PA 1 132 , 41. ----- 'MTNrr 
1.132 rj  t -E1 n) E 11'32 rn WI f0V-fl ftl 03-f-sd th1FritINI--
Jar1641f- f _LEL 132 F11 T 9T1 Y-11;(1::. (0:4 W t 
r4: kl4. 1131 , 11P ft ft=iff 3‘&'Mdat'-4,47 Aftit kt. 1131 , 
4j in A *It , [27, 1132 )A-J Mi-E V02: fit IA
13233.Sb" P),k N./-.0 , fth ft In TO i4.6; n *f4' 
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[0029] -[:if kl<1 {41.11 1477 V.I1J 1 131 ri4j 

IA] 41.41 -----  t• itik.i2- _ 11321"J iti9VTi 11.31 Iinlrn 

47s 1 1 1 I)J, X.46' A'f4c 1 1 2 A44; riTij 
1. 1.3 tri<j , - 01•1-.1-4A7Z11 3`2-43L M  ilk: , 

111, t4s--112 1131 ri<j ,  H 191, 

--4408-1j/C6EVig f!trri"N 111‘.1 f911 , 1--1T 

'ffi TA )1:;110 t '). ill 
[0030] i4 IN 3 ft] rg;--J 4 ,   #T=I 7  5 m.u-1132 i, IA WA E, R(i ikil T Vftit M 

1132a .132h tjt `111M1----flft it* )  1.132a , 11.32b 11<,1 f.# T fit 113 
n i 1 iy,r1 1 13a , 113 h , = 1-1 -41f -n-f1T. A'.f l ----- 111'.11 Mill 1;91.10-(f. ;i1, PVC 1. 13a __Li Et 

tt-1 „ - 11 'it TA   R kr.4,7 1_ 132n IN  ']-4k 

M 1.132a , 1.132 b3i- T-Se, , PJ h.' It liV4 W/XL 

p5( Tr fkatik --F -tLI--z-.111> ft-1 3211kt -1a- 711<i 1111 1.3a ,113b ii ,  H 

- IA ffii__E tk. 5W- lit   , 4 -fq 4- > }-t/L Tf , z t FIf I in )9: 
3 itt'r4- fl   . I ) 1132 2 

EfftP1- TIM 1)10( olj /44'4 YAVE3t KMIT 1 3 rn i),)1 flfl 113a , 31) M,TAZ 7 
1.132a „ 1.132h , flOY.$0tXf- ----- t:sE. *4 /A 4).A I F if O.: -Mut F1i 

 N'Il.ifgE 1132 11: k_'ez 1131 -/="4: WU" /K, 3 

r<j :114!0. M W.   ,   hfOl r1:3 , 4`Y M E. 1132 n Os A ijY4 t , 

kYr. r,#1 fg.M. 
[0031] ',t/i-L4#11 41- ,31-----4M1M 13  irilliff -M1liktiTn_ (),Jilin.jtri11131)-1-j i-RJ-E113a , 

AT PA F14 If II 1 T A :If. aft ri+1 vsim i 13 h , I iA
113a 

[0032] f*,:?- 3f11 1, , El 132a ,1132b 

R-411-- 1 1. 3 in [1 fJ 1 afin3bfri , t:k 'f t1.1313fJ 
'.&.KM144.13n Fjc.i WT14 ta ar6 iL4V$11-1. 13 -t.J A rrt 

rifsi4- fillf)7..11,, Et] JIL Md., fit Prt4.1A -T- ).Y'F RUE 1 t 3a In le Alf , tjt 

'K. T. ill-Milli 3b iA fr4' V") ail 1 3 ----- frO IT1 0- it 1 3 2a P;k: 

1132b tTAJ t -01- ff,"1 ad 1 1 3a11-T- -?1-XL , On*  t/L 
[0033] - Ili , Ilt d .riJA ftf-q--M Of PA. 1. 1328  .f[MittiPOri 1.3a 

  1 - 11.31) 1z1141111142,111411 7N111   itiV111 " Pfirit I*1!1ViJI'cit;f-q pyi -1"-Hf- 91'- TR 12- 
1132a , 1 1. 3 2b -IA P,k311- 4*A1111 
[0034] t>10,1 i*.1 2 IN 4 , -PJ rri , flt -ft §51.a. rii,ortt;N. t 1 i 32a , 1132b iri Mt-Li 

if-Xt it-re )2-1 1 3 a ,t;r( 13a CilitfP,111.ktfk)( , t1<-1 31-t-'11:4V 

I. 1 32a ViT fthf i iF 1V1T1fil 1 1. 3a , i*aw v!, ra:f- iiffi It XI 1 132 h IA Miff r -J. 31) , f111.LEV., 

fq- 41 13 ry,j.t. n A, Pi, -IN , 4:4Yd..ff l'tig fiE M11114 ti -t) rr.1 

[0035] a .#14 Tif 7111411.1L. ?pqk 131 In M Vficf. )-1.-3J`' YAK 

4*1 1. 1 12,4_01P ----- t 1 41:i:A 44;1. 2 

4-t Nit 131 -Y  rilIVQ.--M14.i  , tultbi 131 3 1. 
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11 1 4,Y 4:1 1 2ri<JI.k.titiiii fR, ft _11 -131 1_12% flg 

7111 TOM 131 4-:jA 1 [1,-W1-k -T- j rizfi 

T V_ 111L fit t-j.k SIT±i kt191 17.),K Pif art` 

lr 1.1.31  Af-45\1.11 1131. tYj 

FA I -1[14 , 1,1,MZ , 0, L -3. AIM ri4j ,fir , 

Tcl :3 ri<i pi 0, 33' VA V-JF i C ;IK .golg )1-R i „ it , VP-
Mg'. 1 131 b-J. r+J Ii'-] 0, 111 "7- A1*- 1 1 2;(0-AN4 , 

Fir Ph'M rAi , r*LL'111615. 1/F1-4-10 
[0036] &KIK [N. , n , OLE 1. 1. 3 71.1%iqiTit Z- fug= =Ai* 
112114J 3;- , ffilj [fir 7, !left tit 41-1E 1 3 2 4-: -A'1) jjk #±1). [14.03 J:Z 

<ti-.4 eiz 131 .z — Aft:11 Yyt.-ft-Fft  [E]   , tulft 

fi4J fak-g 0, .f4iSSL13.41 , AZ 3-if 1 )fil; 1.32W:14A. , 0, -a  41-I 

- , "iff tMaiiii,111-‘:IY: 

[0037] 7l IhJ1 15fU1 i 6 , WilsJ , 14: 11.2 1-ifF.FA4A15.IL 1. 121 „ UPARTL11.21 

 :111fL11 214311 - g),(1-itk-fL1121. 
-1)1 03   112 (.RP -1% Z.= .-A41 12[1<j11•111,1 I 21a „ 

[Ti T  31Ait 1132 ri<JP, rt:A LA i . L7,1<1.ft• , ;i2t..A. 4,7 11.2 .11:14A.14-111 

18f[1.)f 19 , T 4giljt -VIVA 11 2 _=1A  -Y(..t1:11-4 I 9 !/- 
WITA 1*1 1. 2 .11321n  ,   'W112(rJ1A191,1C , 11.8

n la<J '7•4 •t% 11_21a lic.1 i u f_T 11211, 

1180, 'iNtl:ViIM n 7j1s [6] PI ft1.12 , T 12 1 i. 3 21 , r.1---"O

jj - 112  ,  J ,   i133-'1 51-t -To 7 [14J fA.
1121b V1111-A 12 1132 krii  11TL1121 H 132 144A -111-1 1=-J% 
[0038] 4.4K fgs: , n 41 ft 119 A.-.7t14 .I -T Nififkg*-4, -11.--t)L 

   , Mil ri<j /A . ri <-1 1111- -1;ii 3131 LiA M 14 0, 37:11M-4)161. -/d1-

XI ,  TT- :1R ['1'J ->FPU T 11L 
[0039] =7-; IA , RI 2 , *if KJ 7 , , ;/-g mm 1. 132n ill, -A4 ITJT 

2 rfsj I a 1_34 , 11.E — 1 1 , M Ai* 1 1_ 
I 34 g . izc..t 2 ri'M Wit 1133 , I W -6.1 3 tarif::Pi 

vA JIMatiti1134424) 
[0040] 7f =1,311z: N.. -1131, t/1 tLLE nEJ "<fiRi-; Frifir •96- lf_fMf 1 ?II -I 133—

(Vd 1`h.-1 ri<j -j j-R) „„I;jt-f*i 1 2 (Ji /2 1--Vrt* -WqA. -t-111-4 A' l -- V, ,'1111 -1 

- igi -xf-ctill3z1 A47-;. 1 1_ 1 rajt 111 ft: 1_ 3 113d kn. ft 14 yak 
f.tilt V=1.4- IR" , titith '04./.>.41.4- , 11,11141-,bk*T.9-11:4 1̀6c*.%":1:441,;(4'..Z q-Ct 

1 3 2A:  Tik 1:14N -- A 4; -ft14-11 1 33ffi T''4*-41<-1 4•Rlit 

, -ni Os:YE-REX — Et 1 1 33— (4-x - 11 -49k- (i A) -T5  — I-4111 

3,*,3[i 

I 4J-es,a/1I1 1 34 0,3IIM 
yviat  

.14-c1.1211 
p5( M 1 , irfIti-M 

VI] tterM j -1-A 
kVA 11 33 -5 .-j  
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[0041] --(1:4,- 'Vilthr4N I a - :tit 1 PAS[`3  R:1k ffi 11A 
14, 44313-14111M-----AI*4444'-g`  . 

 4) P ri<Tizi-Ayaript , 113 rit:),[14t 
1711 a O. R ----- 4:111 A14-(11. 2 Mt', t1f11 32 , 
t 1 r ffRlsfi Jn<L,-14g_-_1;kJC hk,'=J I ."erJ.4' 1134 „ ,(1-A4[11 fiLf#11 , tiM  tit 1.11- 1132 it V. 
)•-t , , j23 hNi 411 IA. , ;(-E 41— ,q_qrl I 432 a V. fiktint ittj. t-E; , 
iZJI`h -wit  1134- Y. MiElliiI1134b]4);(fx tvw1.1,32 -A , 5r- id- rriy.4. 

ki-EZ:4434. 
[0042] gictil; fo.j r,-$11 fri F i 1, ht-i: 'NI] , , 1 -4134-V  T VA 
ki 1131 r_Tiq , J,Arit 14J ----- ki1131:1EV: ja-31-4k3 ft- 11 31-4 A 

0;(±=.**f#11111 , I ;--.Uf_i -,'6:4.13,1-1--Jig—JCt-.&)0;gli1131 „ R1119---/A 
1%11 rf, , ----- '731 (41'- j111.Ar.1 134 r1,1   5E11"It -410 ,RP - a 1 133 1

- IalitrGti. 1.134
[Yi --F , p),;(f.ft J1nthwc,‘4T - 113 -1%:-W z>Y 4181i ft-113 t J h --1T 

I OA_ :144134114:r(?-:  , rr11,47r W-14.M.M1132 
Vim -(1:1;ith9:;:ht fX111, -"n PAT— I di131110TO, .41 —.0 'VI: 

rrj  I-- VI] ffi -.4tiiiikt1.131. :LE --Vitt Al[f: „ 
[0043] .X12 FT K18 , bI-31r11,i _7:IA44s:1144r% r_11A4-1150-11-: 

11;1I/14 — 1 4 I   , ff:a0-4-1 T tgtV- FU.A1 13.91ilif $11 F .IWEL114/11Vi 
V1-4A-344; 115-}4J -7: 471 12 , 0.11. TA ri<J,q4 

[oil 7 , Atls:115-1-'jMEA,4.114)*VIA-14„ 
[0044] , 14K11.24 FN. Ai*   ri kit]. ( 

t[iftrZ , ----- Fri-T-Mr] AI*115 
, f4.112- Pil .A1T115tC*F14 , .A4:4 LYsi ;(-4 
  11 1 1m -

: 4112
--- 1 124 V IAf4;-1151.4 , 

ifq A,#.11.5.j.CCti5.!1%  k-1111A11t-4At14[1.M 
„) Z -112±=11114 -A4* i 5111 TAT1), D.5( rt. ri,j-
1-1111--EIT , 
[0045] n1 hrrs'J7T.,,   14 Vi m— , z;--k 
-Trikift%MM  Pi-ft t-s,t1.A 14.1: 

---- -11.11J-J 111: AA:4,-. 4 ,4RE ,   4 
—A14(11. asi ---- , L), A/114. --J.';f4'  TT:WA* -I iziN 

[0046] ;(1:::   - - , 11,1-t- i 1 rii,j FH W114   I*411ME , 41 
4. . _Nr.10-1 -116, MITA A1,41454 M:-_-_L- A1*-142f1-E-- - ,1-). 

az ri<J ?'f1 117 , 433-51 4V-i 

1134141 J3:•i 41./.4111/-1391drito1q1111i , 1=1 ftth 
13N tira *At lk , FO. Ctil"50 Yrf:i tit It ILI Ai; -A f.1t 

, Fti Wf-T. Ftt IJTRM,YErti , z 1Vit(Y: If-, . N,4f-, fJ116. -.tat 
ELI, ll)-0-T*_, [t , ft _=1' JRI , Y1T1 t/Lif -%VtItTiff 

7 
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,-K15 T ;(4 116r J vb,M W15 , 

[#1 PLa $.1] F 4i kit ft t 4 . !J. T 11- knit 

119•4 , 7 -1j. 'Mkt Ft 

11---1.4 -itt tr V6 Kis fk. 15 Thti 1.0 t -fkkA 

rtl-411,1YJ filmAVT 
[0047] OM NI ta- 2 , r  r_rj , f4. 111 .4; — tiea,M ........ 

1 PI: Ti .1" lE ig IA 11 6 b , 41-1;(1-: Hf 7-417f. 

s11A11_6a4-1a70-1%).-JIZZ rOJ 116 , VO[1:411jIM k-fliatft311-1T1-61, 31:4 0-TrAi 

Null  (i4J f4c,V)c: T -    IFiji.16a.tAttIZ riifit 1. b frj 4* Hf-

  NJ 116a Li".J 2- 5 hi , VI] t] 3-4* , .0(1A11-Yi 3.2 ,   f.44) 2.5 Ifio 

[0048] -,(EkFIR. A-,1,i1L,11:- t 3 JA --11.17=5 -4i[J M kit ft 1.4 , fot H_J,-.1-111---13.9 -11"t#-"iiiii FL, nIkft 

14 :VW ----- ---f -7414V 1116a 01J -.tat ft All ittd )1V1 .)cU[ tatYM -T- 110 -2f 74.14:.;E. lb] 

116a [ki , PAVA112 ..-.1141-1 f'414  IY] it 16a ft 

1.3A -P111J[114-i-kftft zi -5J'5"1- fT: I kt-MfElatiC4i. z , 1`t 1 E.Af4:1. +: 

GIB f~ M----- 1     -V- i. 6a :17-iM   roll 6t)IX Hw 

116, u11E C 'ig 7 'Mk 'H'z UIT Crifl ;M- Ctpl -̀ 4_j FU, Mik.?R --kj "Mg —I* 

rjYt, ,M1114:JA f4;.ill j4 z - 1.1 i#SZ -:* 1)1& itifj E elcr [Yj tt.X 

161 kiMt= 

[0049] .=.-5fq [Y 24[1 K:  8 , RJ Afi<J i [fg tt4K -1M , '41 1(1-M VA nl {:4115 

 rfiftEd if/ I L1151 ,   rt1,III. JI qi1- ft.,11.511iJ k4] V±I'Ai41 1 5 [n ).C..(, 

, -tap_ 151 n -T-ItysvfArpfmcil<J t I NUJ-

4c- htimi , J-E: I -1 1--f-L  11.5e7UNA: fht:*ICIIM A4115 -41j1 ILI] A f4ti4 

Ln t i k J f ti3).:Ittpfi)--- : 5/, 

[0050] M Ja.n.rti z I J Nvirnffi.:A*-it j4414- , NAM* , TT 

(Jig it A el flE in T-44 14. , ri/g V.-74 '. .11A 117 

ifs] ri4J tiu:m I 1115  ri4J , 1,A I IV TrAt ..... =2,?' RPM. #1, nil 

min,115177A   1.71MiWuigt I -U P-M;#:1Z ;(1:-='!=!""( 1:1:1

Iffiaf , 4TV.INffrifri 

[0051] 44V-17 8, 124— O -rl _f,-T1/ Iii fM1 ICA --(EV 115rilsj 

I Pi-TL 1151, ..............  .T<.` flit If i;-3] .FA Ift)1,74P 

4407AL -%1A11, , I -PiAl 1151 -K- 5Eypcsuiii-yt1. iii 

, , I .V, 111,:i rYi13:11-`ij , 

-%4#!I , 3F I -A-:.ft 1151 ri<J -1 -)Ift 4; /I,  Prfj(iF. /PIM I -t.n/-F 

.N. 11-11171jN1 -Ai* -FEJ -)1, ri- --fL1151rii nirpi rysj it  a 3-j -

, *Mitt , :0: ill ;(.EZVW 14K115 jt-

I Pi' fL1151  ICJ  tvi 151 ,111. -t3j :VIA 4 115 ri/,nts,:,. 

tjt150 7-1T 

[0052] -hi , AY*1 15:(EIT*4 4E. ft 11,1:-"f AJT- ri<J 5d ..1-.1-)fc -VI 
'111 -nT 4z;11. 5 -(LN-N -V' If tiLft Vdti A If 
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5d I H -f-L. , n71j. rL JI -gr. :ft , :1-L 11 51. 

[0053] MA N 8 , 57 rfj , tk 4C.a- ,  rte f...V6 4.1 

-'-- 3:6-:::fir,A11-113-A1P4ia.-X.VJIgit-frillJEt 5a a -N,-;(1" 1151 , rA.1 

tfrid 15h , 5d rt_-4 rE r, -1,-- l\. = n 1F3.trt Ifou 1 NFL 

1151,  H 15d rti ri4JA-u--t-_utiiv-LitiitIlit -tAAJT in sic 51) 4--; .U. 

-;-Yz J-F- JIB; :ft I i. 5 -ft4 AT: tRJ ail I 15a , 51D , 1.15c I P4- 4i_, 1 1 ,fii 'a* 

t1, f filitst ri<3 frP,1 1.15 (PF -1,1141*) ; I -A- L 11.51 , kik -A-

E1114, - -VI-- ITC, W1 -AA 
[0054] -;(.1:-.As:'_ffi rti vg :;At; lz-; 115 -±Y, VlaWit 4R -ix , tzri ?ik Piq t t 

 f-4.1°.02 , b 1 I 3tHIC Wri<ill4i VI all 115a ,115b fEE --1" 

Iffin -T-flilentA)J DV 115b ,115d ff — 11-11 n ;za 1-4115 

IYJ -4j - MIAt- 1 13 TH ifs -1"1 ri4t 1P1ifti 1 1.5a . 1 1.5c IYJ -{:<: )x 4'; tti VIA -A- *II <, P.:   .titti: 

rta, 12_11 4.* 1. 5  ftiqi=1-kain. , Vitt DI 'Mil AIM 

[0055] -;(1:4:9-: "kJ, 1#1.1 rt1 Firi ii , .m f* I 15n --kj ilt - 1. 1311J /4 n 

115a ,115c , -1. , pJ ' Y,1110" -120°

[0056] , kii1; 1. 1. 5 ii'sJ I -A- , 

7.1< (K.1 4.2atti4, C l , ph.  IF- Vr/14 RP" 71(.-K- 44 

-W11:7)1-1417.1(A.A4V1411- 14, -V 

[0057] .:(1:::** -fitfkiN , ____ 112 Jj IA A4 115 _1:133 V.11.1-V):KTi , 

YU* 11.5 ft 13 ri<-1 At frfi,q DV 115 b 

115c1rIVL1VM._' ;4= -1i-_-.AhVta_M.rEMT:A1*1-121<i ii1-11110  H 

11. 3   rn ilsta ri<j -1,r3t.riA 

, kit-1;A [14J III RYk,11P. Ti] , r J1 L -111*-.1 4 1=3 thisq A LY.I MIA 

[0058] -- .1s3-A 4120, aN 9 , ,441-tglift 1_ 1[1<i ttl. -Yj 'Pt 

t,f; Ott: 12 „ ft -12'R tfi 41i 41:F.   3-11- itAt 2 1. ..1-.1M  

WAX M.1 2 2 0,R -a T ±4. 12 W,W,J -14,j6-11.7)1. 23 IeN4 I5123 14]~(

ktiA 1. 1. , fi t s 312 3 1,-), i.•1-181j- rt [61 

VIA   Li 121114j IN , tf 123 IA 21 rrj If

TJT 1.1<j TE1 , 4 5, = 121 TIT rk ),AE 3 Ji)1 IT hti-A41- (J4j +413I-, 

tal 4,11 -6.7t . W.. 1.1- , 

[.-_-V,1,443.1.-kj latt:V44.112:-A-14$3.1- af.* qqtit •  121 Yv , 

-=n 11;"--,k*i'z -44 +1 „ ;(1:14: i , ____ AV 1 22 -:'Aja E 3(f_ It it 

, ----- 'MM. O..2 2 -LP:PJ , ttlq-M.

[0059] AuDi-3 4vi1. ft 1_ 2 ri4j ta6 i 2 3 ±j --1\- I.4-t- .1. A', 4. I 1 4$3.rz4t RE 

  191  -`4 161 , WA 4t: Mf'4,1 

K.:71- .111] -&41 111,SEV4-4

[0060]   419:P1K- 1o, , — A 4* I 1. 1 kT-,1 Tfl 2 34-A A kYi 

R i=11 L 1.1 123 WJ ti-f4 if A fi<J ter ly -MiTL :if 41,1 1.12 , 

IVA -€1,171- =it 11 121A ti-;-A-045ft rAJfitibiii.U71(.95c -3 1 (N.-1--K;j5) , 'it 4-V1 a Vi 1-$ 
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