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PO Box 423 
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3747 1820 20608-0080US00 20 1 
CONFIRMATION NO. 4158 

FILING RECEIPT 
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Date Mailed: 01/19/2021 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

I nventor(s) 
Chaowu LI, Shenzhen, CHINA; 
Yongjian LI, Shenzhen, CHINA; 

Applicant(s) 
SHENZHEN VOXTECH CO., LTD., Shenzhen, CHINA; 

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

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

Domestic Priority data as claimed by applicant 
This application is a CON of PCT/CN2019/102393 08/24/2019 

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

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

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

If Required, Foreign Filing License Granted: 01/14/2021 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 17/139,076 
Projected Publication Date: 04/29/2021 
Non-Publication Request: No 
Early Publication Request: No 
Title 

LOUDSPEAKER APPARATUS 

Preliminary Class 

123 

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 APPLICATION FEE DETERMINATION RECORD 
Substitute for Form PTO-875 

Application or Docket Number 

17/139,076 

APPLICATION AS FILED - PART I 
(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA 

BASIC FEE 
(37 CFR 1.16(a), (b), or (c)) N/A N/A 

SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) N/A N/A 

EXAMINATION FEE 
(37 CFR 1.16(o), (p), or (q)) N/A N/A 

TOTAL CLAIMS 
(37 CFR 1.16(0) 

20 minus 20= 

INDEPENDENT CLAIMS 
(37 CFR 1.16(h)) 1 minus 3 = 

APPLICATION SIZE 
FEE 
(37 CFR 1.16(s)) 

If the specification and drawings exceed 100 
sheets of paper, the application size fee due is 
$310 ($155 for small entity) for each additional 
50 sheets or fraction thereof. See 35 U.S.C. 
41(a)(1)(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

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

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

A
M

E
N

D
M

E
N

T
 A

 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

Total 
(37 CFR 1.16(i)) 

Minus = 

Independent 
(37 CFR 1.16(h)) 

Minus . 

Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

(Column 1) (Column 2) (Column 3) 

A
M

E
N

D
M

E
N

T
 B

 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

Total 
(37 CFR 1.16(i)) 

Minus = 

Independent 
(37 CFR 1.16(h)) 

Minus = 

Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

SMALL ENTITY OR 

OR 

OTHER THAN 
SMALL ENTITY 

RATE($) FEE($) RATE($) FEE($) 

N/A N/A 320 

N/A N/A 700 

N/A N/A 800 

x 100 = 0.00 

x 480 = 0.00 

0.00 

0.00 

TOTAL TOTAL 1820 

OTHER THAN 
SMALL ENTITY OR SMALL ENTITY 

RATE($) 
ADDITIONAL 

FEE($) 

TOTAL 
ADD'L FEE 

RATE($) 
ADDITIONAL 

FEE($) 

TOTAL 
ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
"" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

""" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For (Total or Independent) is the highest found in the appropriate box in column 1. 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

RATE($) 
ADDITIONAL 

FEE($) 

x 

x 

TOTAL 
ADD'L FEE 

RATE($) 
ADDITIONAL 

FEE($) 

x 

x 

TOTAL 
ADD'L FEE 
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Doc Code: PA.. 
Document Description: Power of Attorney 

under the PavIrwori: Pedo'tiut

PTO/AIA/52A (07-13) 
Approved for use Through 11/30,7014. OME 0551-0051 

U.S. Patent and Trademark Office U.S. DEPARTMENT OF COMMERCE 
,d of I 845, no Persons are n,,c3ou'f,'r.1 to tespood to a culler:lion of intrsr,,,,Fk.so flydess it displays a %, 38d OMB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted  with the Power of Attorney by Applicant form (PTO/AlAsi.32) to identify the appiication to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form_ If neither form PTO/AEA/82A nor form PTO/AIA32B identifies the application to which the Power of Attorney is 
lirected, the Power of Attorney will not be recognized in the application, 

Application Number 

Filing Date 

First Named inventor Li, Chaowu 

Title LOUDSPEAKER APPARATUS 

Art Unit 

Examiner Name 

Attorney Docket Number 20608-0080US00 

SIGNATURE of Applicant or Patent Pratt€tis ner 

Signature /' 'an  Du/ Date (Optional) 1 
Name 

Title (if Applicant is a 
juristic entity) 

Yangzhou Du 

Patent Attorney 

Applicant Name (if Applicant is a juristic entity) 

Registration 
Number 

65310 

ISHENZHEN VOXTECH  CO,, LTD. 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than  one applicant, use multiple forms. 

*Total of forms are submitted. 

This c' ollection of information ts required by 37 CFR 1.131, 1.32. and 1.33. The, information is required to obtain or retain a benefit by 
the public which is to file (and by the 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 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time wiii vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

if you need assistance in completing the foam: call I-8OO-PTO-5149 and select option 2. 
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C:too Code: Ph.. 
Do$;:wherit 1:.)estription: Power of AttOntey A001trigc4 ?Or tt,%1 t';N.4;01:t, iNsttO, (teil • 

t.3. ?r4 *'4 ;41,4A. 3:4 '4*3:i.1 •ifrfis40410- c(Almkigz,t • 
Pai>ereik,:k tti fto ww.:...,11 aft itn:i:ril.W i•gti,,,VM1 NI it is-.16*Gtit.a.: 4*.revetvi time.% 4.41000 4 voXitAtt:31.40.. isitMstitte 

POWER OF ATTORNEY BY APPLICANT 
,

I nkv'a. feveKe ail plevieos powers of attemey g;ven in the tipoitcation ideritillid in either. the attached tt.4f?‘;:iftlitial letter Or 

the ooye:7$ Wiwi. 

App ation Number 'ttic flew

ie t £' or the boxes above to: 

111 OR

... 
 — . $ . 

SK NA' tJRE of Appltc& et tear P rte t 
v3f$ $ 4. , , 1 

. 

TE 

f,..§.;tikyovefitit tt'...9;14,E4 I . twee:, ..f4A.Mka t *WWI* uf 
;),Sixf £;<t, $40 4rr. Apditle6V.; 3::21.WelsY4 by otgi it *41.14. IA* wiz $ 

f..t,,,zwit4, ta3txr4:4;u0.:4 the kv..*Itsse,t3 *pp:rays:RI ittintft Os* lAttrti) rim*. *R*tiv, tlif,;'4:i": b* 4'0,0i-bu.st: s'xt...:k 

iitItt84.1 hits Ctvti tttiltwArars fix milt :L...4 0:4 ittii4ixt. Itt t`ttgl Sotil<>1**-tt4t.1g.t. si i*zt- t s4.1 r. i. .0.*kt$1* itiite-isuotc,<"4, ki 
0,,vorlment ;.*a*.s$kmik. k4or 104. ,t1*.v*itittut VA .'.r2313i'• WO. De NO sEnoile4-vt TO Aig' Ait.. .,100 T w. 

per43;e: to.0 botc 5450. Aic.:0Ackiii, VA.:MO.11W 
)f i.tettif ,t104.014,0* if aitripleiLt*:#.1.10111, 1.40,..*port:*4 kInd 

• 
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r•TO/AiAj3.5 (03-13) 
Approved for use through 01/31/2014. OMB 0651-0032 

U.S Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE: 
under the nanen,votx P.eduction Act of 1'?,9, no persons are regu,red to ri-esnonci to a ccil tireassi information 1.,11itnS it dispia•vs a valio Grog tentrol number.

UTILITY 

PATENT APPLICATION 

TRANSMITTAL 
Only _for new noRorovisice of p,cr..,Iiccit,'ons uncle; .37 CFR 1...53(b)) 

Attorney Docket No. 20608-0080U S00 

, 

First Na/rend Inventor 

Express Moil Label No. 

Chaowu

LOUDSPEAKER APPARATUS 

APPLICATION ELEMENTS 
See mpEP chapter 600 concem;rio LIU ity pcdenr oppIiration contents. ADDRESS TO: 

Commissioner for Patents 

P,O. Box 1450 

Alexandria: VA 22313-1450 

1. ri Fee Transmittal Form 
{PTO/SB(17 or equivalent) 

2. Applicant asserts small entity status. 
See 37 CF P. 1.27 

I 
I 

Applicant certifies micro entity status. See 37 CFR 1.29. 
Applicant must attach form P TO/SBA5A or Bar equivalent. 

Specification Foto! Pages  66 

Both the claims and abstract must start on a new page. 
(See MPEls' § 608,01(a) for information on the preferred arrangement) 

Drawing(s) (35 U.S.C. 113) (Total Sheets  14 

U. Inventor's Oath or Declaration (Fatal Pages 2
(including substitute statements under 37CFR 1.64 and assignments 
serving as en oath or declaration under 37 CFR 1.63(e)) 

b. 

Newly executed (original or copy) 

A copy from a prior application (37 CFR 1.63(d)) 

7.Lj Application Data Sheet *See note below. 
See 37 CFR 1.76 (PTO/AIA/14 or equivalent) 

8. CD-ROM or CD-R 
in duplicate, large table, or Computer Program (Appendix) 

Landscape Table on CD 

9. Nucleotide and/or Amino Add Sequence Submission 
(if appi(rable, items a. —c. are required) 

a. Computer Readable Form (CRF) 

b. Specification Sequence Listing on: 

4. CD-ROM or CD-R (2 copies); or 

I I Paper 

c. Statements verifying identity of above copies 

I I 

ACCOMPANYING APPLICATION PAPERS 

.0. 

15 

6. 

Assignment Papers 
(cover sheet & document(s)) 

Name of Assignee 

37 CFR 3.73(c) Statement 
(mmen there is an assignee) 

English Translation Document 
(if applicable) 

Information Disclosure Statement 
(pTo/S13/08 or PTO -1449) 

I I Copies of citations attached 

.,r Power of Attorney 

Preliminary Amendment 

Return Receipt Postcard 
(IvIPEP 6503) (Should be specifically itemized) 

Certified Copy of Priority Docurnent(s) 
(if _foreign priority is claimed) 

Nonpublication Request 
Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35 
or equivalent. 

Other: 

*Not (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS). 
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an 

assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary 
interest in the matter. See 37 CFR 1.46(b). 

r 

19. CORRESPONDENCE ADDRESS 

Ill The address wit() Customer •'Jurnher. 1.11639 OR I I Correspondence address below 

Name 

Address 

City State -Zip Code I 

Country Telephone Email 

Signature Nangzhou Du/ Date 202 -12-31 
Name 
(Print/Type) Yangzhou 

Registration No. 

(Attorney/Agent) 65310 
This collection of information is required by 37 CFR 1.5.3(b). The information is required to obtain or retain a benefit by the public which a, to file (and by the liSPTi) 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering. preparing, and submitting the completed application form to the USPTO. Time Will vary depending upon the individual case. Any comments on 
the amount of time you require to complete this form and/or suggestions for reducing this burden; should he sent to the 0-ref Information Oftice,, 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 27.313 -1450. 

If you need assistance in completing the form, call .1-600-PTO-6199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 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: 

I . 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, 121) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)), 

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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PIMA:A/01 (06-12) 
Approvod ter use tnrough 01/31:2014. OMB 0653.0032 

Lt .s. patent :Alai vrademarx (ntiee; ti. S. r t, t3-.AR• 11.413NT Or COMMFRCI1 
  Ureter the Paperwork Foritird;unAel of 1906,  no  tki: aur are r42.11a1 to mayor id to a cot-at:Lon of info-illation un'ass it contain;, a valid OMB cerilifil 

1491:11-Viilfg 5K (37 CFR 1.76) LP tfi 3f-iipy4 Vitt rtiltite:j oi (37 c FR 1.63) 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN APPLICATION 
  DATA SHEET  (37 CFR 1.76)  

Title of Invention I A SPEAKER DEVICE 

1.3-E1i.73E KV) A , ko 
As the boiew named inventor, i hereby declare that 

*Of J!.11 ilit 
this declaration is 
directed to: The attached apptication, Or 

rem .T..0.4 4,i?s̀ pCT1CN2919/102393  .16 August 24, 2019 
United Stales at>plicalion or PCT international application number  lied on 

1%4 rti lOstr.*.X..111kisat/12441.14.. 
The above-identified application veaS made or authorized to be made by me. 

4: Am ta , i71,11131 M Ara faliXORF.11)... 
tartieva that I em the inventor or an original joint inventor of a claimed Invention In the application. 

Itrf.11,71,4s.rai iVaft9Utif?Al.it, :ill 18 U.S.C. 1901 9,1PiDthtfli:VIll#A3-i. (6) fralt.fuillf 1. 
hereby acknowledge that any *MUM false statement. made in this declaration Is punishable under 18 U.S.C. 1091 by tine or imprisonment of not 

'than five (5) years, or both. 
Nr*: 

WARNING: 

2.ja.1\PTItilA.t;Ms,e;?2,Erflifiiiilvsi,zIANI)tftt kfri M 4 gine.. usPTO 
fob ftM. (. 41'40 N-  ti Citr.t AMA J •P V* PTO-2038) OJAI. USPTO 

41:ffilt..4 t•A fti fit. MA I rP US PTO M.:Q. 'X .1\-A ik kk 'X rik r A 1833 ai I tEix.;.; TV ( `4ftf 
10 37 CFR 1.213(a) fftrtIV. il4 rPlg ;1-.; F1.4-Ififit.iirt41) Ifif B.. titE141.11,. Ant rti Miri,Vtt 

31liar-14)Tiftliguitiiiitti.4. - TA (N.37 CFR 1.14) ',(7f40111 ft WV?: fl] fre.4.-111/1;4* PTO-2038 
;117sk fe..1471 A 3'4:i'141, 

Petitioner/applicant is cautioned to avoid submitting personal information in dix:timeritts 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, petitionersiapplicants should consider 
redacting such personal information from the documents before submitting them to the LISPTO. Petitioner/applicant is advised that the 
record of a patent application is available to the public after publication of the application (,mess 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 az CFR 1.14). Checks 
and credit card authorization forms P10-2038 submitted for payment purposes are not retained in the application fife and therefore are 
not publicly available. 

LEGAL NAME OF INVF:NTOR 

v flA,  Chaowii  
inventor: Dale, (Optional): 

ft 
1 Cht4,0 

Sitmature:  

( ) fft ) 

f'..1:1.;t: V..111 ..(zf:1Wiff f.',1.1.M /.t.a)Mf4;14 fe.1 .f3,A < PTO/AiN14 ) , lfg : Mg*. 2.* A.; li,41 Z. A fe, 
PTOMINO I 

Note: An apOcation data sheet (PTO/AIA/14*r equivalent). including naming the entire inventive entity, must =emir:any this form or must have been 
/Itylotisiy tiled. Use an additional PTCVAIA/01 form for each =16'9r:clef inventor. 

This coileetion of intoimation is required by 36 U.S.C. 315 arid 37 CFR 1.63. 'the Intormallon is requitexl to obtain or retain a benefit by the pcbtic vrhtch Is to lite (and by Vie 
USPTO to oro>last an appt-eation. c:critrrieritial iv is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1,14_ corection is emanated to lake I minute to eomptete, 
including gathering. proparinn. and a:Nei:dog the trimpieted appticaVers torn to the USPYO. Time w51 vary dopendirx3 upon Pro ineividuat case. Any cernmenur on the wrtniirA 
n?Ume you require to comfit:le th'-s tot in and/or suggestions For redutiing this burden, shouk3 be-sent to the Chior Inlounation Officer, U.S. Patont and Trademark 011ie% U.S. 
Department of Cornmero.ie, P.O. Sox 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: 
Commissioner for Patents, P.O. SOX 1450, Alexandria, VA 22313-1450. 

11 .ii*te need assist.so::e rxifepteting the Awn. cal t•8004•10-gitSV end seed COM P. 
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PTO/MAIO (06-12) 
Appioyed for use through Of /31/2914. OMB C651.0032 

U.S. Patent end Trademark °rice; U.S. DEPARTMENT OF COMMESCE 
Under the Paperwork Seduction Act of 1995, no pollen are required to repond to a col:est:on of information uniess it contains a valid OMB control numb:if. 

frliA S* (37 CFR 1.76) ql'I-gig.-t,ril.V4tiKifstil-4,41(tqill' ifig (37 CFR 1.63) 
[ DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN APPLICATION 

  DATA SHEET (37 CFR 1.76) 
%VW 

Title of Invention A SPEAKER DEVICE 

111,1i "f:)144;MI.2.ilfl -As:A/L:111-„Oili:if ; 
As the below named inventor, 1 hereby declare that: 

•;;;.0 
nits declaration is 
directed 10: 

1- 1 t?iif>#tr'3rtrii , 13 
The attached application, or 

tie ig ok FicT peig Ff, t . . pCT/CN20101102:393  zt.:1:  August  24t, 2019 
WI United States applicalion or PCT international application number   tiled on 

thig t9SA 
The above.lck3ntitiece. application was mace or authorized to be made by me. 

. :t'3v i p it¢4'fat'-Ii:A 9:1Tal,;.: A.DA f.r V.IAA 
I believe that i am the original inventor or an original joint Inventor of a claimed Invention in the application. 

4.:AR0.3.tt BilkiAltig IVO fell '41-f5, *AV PM 18 U.S.C. 1001 IrlAbtrIV/1:42.1.111tcgt:fi. (5) MNIttffr). !.,11-4,1Afti:jtei„ 
hereby acknowledge that any wilful false statement made in this declaration is punishabro under 18 U.S.C. 1001 by fine or Imprisonment of not morn 

than five (5) years, or both. 

WARNING: 

4s.zgikicieti, i 41 I* 41 lir Pf•=t1W.t.t jicIFif Ititrg,..4 %rail US PTO bk.:Palt 4.V: 1101 41
lit 9Z.Tra 1 11I IA 1-A f. Or. TIV r -f413; El 0 fraRialilff-FP#51U* PTO-2038) USP TO 

1.r1 1%421\ A M > Ili* Al Alfet8tfjti, USPTO 115Z 5c 44 2. MIA VI*):11.S.14A/*;a)., (y 
37 CFR 1.213(a) 0 ;fri 0'1 ii.IMR.rtiTII2.1f7. 41i itl 5c.I?:11 2.'f- A . AlFh;:tri fiEl IP WI ASIR 
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Commissioner for Patents 
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Group Art Unit: To Be Assigned 

Examiner: To Be Assigned 

Confirmation No.: To Be Assigned 

Dear Commissioner:

PRELIMINARY AMEND ENT UNDER 37 C.Q.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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AMENDMENTS TO THE CLAIMS 

Please amend the claims as ndicated 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, wherein 

the core housing including a housing panel facing human body and a 

housing back panel opposite to the housing panel, and 

the vibration of the earphone core drives the housing panel and the 

housing back panel to vibrate, the vibration of the housing panel having a first 

phase, the vibration of the housing back panel having a second phase, 

wherein when the vibration frequencies of the housing panel and the housing 

back panel is within a range of 2000 Hz to 3000 Hz, an absolute value of a 

difference between the first phase and the second phase is less than 60 

degrees; 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 to generate a sound. 

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

includes: 
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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 

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 
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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, 

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 
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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. 

11. (Original) 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. (Original) 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; 

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. 
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13. (Originai) 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 vibration signal 

of the housing panel has a first amplitude, the vibration signal of the housing 

back panel has a second amplitude, and a ratio of the first amplitude to the 

second amplitude is within a range of 0.5 to 1.5. 

15. (Original) The loudspeaker apparatus of claim 1, wherein the vibration of the 

housing panel generates a first leaked sound wave, the vibration of the housing 

back panel generates a second leaked sound wave, wherein the first leaked sound 

wave and the second leaked sound wave are superimposed on each other, which 

reduces an amplitude of the first leaked sound wave. 

1S-17. (Cancelled) 

18. (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 ma gnetic 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. 
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19. (Original) The loudspeaker apparatus of claim 18, 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. 

20. (Original) The loudspeaker apparatus of claim 19, wherein the magnetic 

circuit component further includes: 

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

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

21-22. (Cancelled) 

23. (Original) The loudspeaker apparatus of claim 19, 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. 

24. (Original) The loudspeaker apparatus of claim 19, 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 amendments, Applicant cancels claims 16-17 and 21-22 

without prejudice or disclaimer of the sub. cot matter thereof. No new matter has 

been introduced. The entry of the amendment is respectfully requested. 

Applicant submits that the present Application is in condition for 

examination and respectfully requests the same. The Examiner is cordially 

invited to contact Applicant's representative at the number provided below in 

order to resolve any issues promptly. 

Respectfully sub itted, 

Metis IP t..i..0 

Dated:  December 31. 2020 By:  Hangzhou Du/ 
Yanazhou 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/CN2019/102393 filed on August 24, 2019, which claims priority of Chinese Patent 

Application No. 201910009927.4, filed on January 5. 2019, the entire contents of each of 

which are incorporated herein by reference. 

TECHNICAL HELD 

[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 core housing may include a housing panel facing human 
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body and a housing back panel opposite to the housing panel. The vibration of the 

earphone core may drive the housing panel and the housing back panel to vibrate. The 

vibration of the housing panel may have a first phase. The vibration of the housing back 

panel may have a second phase. When the vibration frequencies of the housing panel 

and the housing back panel is within a range of 2000 Hz to 3000 Hz, an absolute value of a 

difference between the first phase and the second phase may be less than 60 degrees. 

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 to generate a sound. 

[0005] In some embodiments, the ear hook may 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. 

[00071 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 

is 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 

2 
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second wiring groove and the second wiring hole and may 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 

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. The inserting portion may be at least partially inserted into the first socket 

and abutting 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. 

[0012] 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. 

[0013] 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. 

[0014] In some embodiments, the loudspeaker apparatus may further include a fastener. 

The circuit housing may be arranged with a second socket. The second plug end may be 

at least partially inserted into the second socket and connected to the second socket by the 

fastener. 
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[0015] 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 

housing through the through hole to realize the plug and fixation of the circuit housing and 

the second plug end. 

[0016] 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. 

[0017] In some embodiments, the vibration of the housing panel may have a first 

amplitude. The vibration of the housing back panel may have a second amplitude. A 

ratio of the first amplitude to the second amplitude may be within a range of 0.5 to 1.5. 

[0018] In some embodiments; the vibration of the housing panel may generate a first 

leaked sound wave. The vibration of the housing back panel may generate a second 

leaked sound wave. The first leaked sound wave and the second leaked sound wave 

may be superimposed on each other, which reduces an amplitude of the first leaked sound 

wave. 

[0019] In some embodiments, the housing panel and other parts of the housing may he 

connected by at least one of glue, clamping, welding, or threaded connecting. 

[0020] In some embodiments, the housing panel and the housing back panel may be 

made of fiber reinforced plastic materials. 

[0021] In some embodiments, the earphone core may further include a magnetic circuit 

component generating a first maanetic field, The magnetic circuit component may include 

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. 
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[0022] 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. 

[0023] 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. 

[0024] 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. 

[0025] 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. 

[0026] 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. 

[0027] In some embodiments, the magnetic circuit component may further include at least 

one electrically conductive unit may be connected to at least one unit of the first magnetic 

unit, the first magnetically conductive unit, or the second magnetically conductive unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] 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: 

[0029] 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; 

[0030] FIG. 2 is an exploded structural diagram of an MP3 player according to some 

embodiments of the present disclosure; 
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[0031] FIG. 3 is a partial structural diagram of an ear hook of an MP3 player according to 

some embodiments of the present disclosure; 

[0032] FIG. 4 is a partial enlarged view of part A in FIG.3; 

[0033] FIG. 5 is a partial sectional view of an MP3 player according to some embodiments 

of the present disclosure; 

[0034] FIG. 6 is a partial enlarged view of part B in FIG.5; 

[0035] FIG. 7 is a partial structural diagram of a core housing according to some 

embodiments of the present disclosure; 

[0039 FIG. 8 is a partial enlarged view of part D in FIG. 7; 

[0037] FIG. 9 is a partial sectional view of a core housing according to some embodiments 

of the present disclosure; 

[0038] FIG. 10 a longitudinal sectional view illustrating a bone conduction speaker 

according to some embodiments of the present disclosure; 

[0039] FIG. 11 is a structural diagram illustrating a bone conduction speaker according to 

some embodiments of the present disclosure; 

[0040] FIG. 12 is a structural diagram illustrating another bone conduction speaker 

according to some embodiments of the present disclosure; 

[0041] FIG. 13 is a structural diagram illustrating another bone conduction speaker 

according to some embodiments of the present disclosure; 

[0042] FIG. 14 is a structural diagram illustrating a housing of a bone conduction speaker 

according to some embodiments of the present disclosure; 

[0043] FIG. 15 is a structural diagram illustrating a speaker according to some 

embodiments of the present disclosure; 

[0044] FIG. 16 is a longitudinal sectional view illustrating a magnetic circuit component 

2100 according to some embodiments of the present disclosure; 

[0045] FIG. 17 is a longitudinal sectional view illustrating a magnetic circuit component 

2600 according to some embodiments of the present disclosure; 
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[0046] FIG. 18 is a longitudinal sectional view illustrating a magnetic circuit component 

2700 according to some embodiments of the present disclosure; 

[0047] FIG. 19 is a longitudinal sectional view illustrating a magnetic circuit component 

2900 according to some embodiments of the present disclosure; 

[0048] FIG. 20 is a longitudinal sectional view illustrating a magnetic circuit component 

3000 according to some embodiments of the present disclosure; 

[0049] FIG. 21 is a longitudinal sectional schematic diagram illustrating a magnetic circuit 

component 3100 according to some embodiments of the present disclosure; and 

[0050] FIG. 22 is a schematic diagram illustrating transmitting a sound through air 

conduction according to some embodiments of the present disclosure. 

DETAILED DESCRIPTION 

[0051] 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 

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. 

[0062] 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 
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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 

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. 
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[0053] 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 FlG.1, the process for generating the auditory sense through the 

loudspeaker apparatus may include operations 101-104. 

[0064] 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 

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 same 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 
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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 he 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 . 

[0055] 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, 

etc.), and other drives (e.g., CD. DVD, 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 
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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. 

[00561 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 accompanyina 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 sonic embodiments, an energy conversion manner of the 

transducer may include but is not limited to, a moving coil type, an electrostatic type, a 

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 mariner 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. 

[00571 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 
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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 aiso be used. 

Thus, the sound quality may be affected during the processes of generating the sound, 

transmitting the sound, and receiving the sound. 

[0068] 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 

through air conduction. For the content of air conduction, please refer to the description 

elsewhere in the specification. 

[0059] 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 
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on the use scene of the loudspeaker apparatus, and similar descriptions may also be 

applied to other an orals. 

[0060] 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. 

[0061] 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. F IG. 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 IVIP3 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 
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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 users 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. 

[0062] Combining FIG. 2, RG. 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 

users 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 

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. 

[0063] 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 
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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. 

[0064] 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. 

[0066] 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. 

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. 

[0066] In some embodirrients, 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 
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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. 

[0067I 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 he 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. 

[00681 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 

of the plug end 15 refers to the surface of the end of the plug end 15 away from the plug 

end 14. 

[0069] 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. 
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[0070] In some embodiments, when the protective sleeve 16 is formed, a housing sheath 

17 disposed on the side dose to the plug end 15 may he 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. 

[0071] Specifically, when manufacturing the ear hook 10 of the MP3 player, the following 

steps may be implemented. 

[0072] Step 5101, 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 

fixed sleeve 13. A corresponding injection position needs to be reserved for injection 

molding of the plug end 14 and the plug end 15. 

[0073] Step 5102, 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. 

[0074] Step 5103, 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. 
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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. 

[0075] Step 5104, 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. 

[0076] In some embodiments, when step 5104 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. 

[0077] In some embodi vents, 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 amended after the plug 

end 14 and the plug end 15 are infection molded. The specific steps are as follows. 

[0078] Step 5201, 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. 

[0079] Step 5202, 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. 

[0080] Step 5203, 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. 

[0081] 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. 

[0082] It should be noted that the structure, function, and formation of the elastic metal 

wire 11, the wire 12, the fixed sleeve 1- 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 
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the foregoing embodiment, and for related details, please refer to the foregoing 

embodiment, which are not repeated herein. 

[0083] 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. 

[0084] 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. 

[0086] 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 

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. 

[0086] In sonic 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. 
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[0087] 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 HG. 5. 

[0088] 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. 

[0089] 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. 

[0090] 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 

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. 
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[0091] 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. 

[0092] In sonic 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. 

[0093] 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 

core housing 20 from the junction between the plug end 14 and the core housing 2.0, 

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. 

[0094] 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. 
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[0095] 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. 

[0096] 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 he 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. 

[0097] 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 

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. 

[0098] 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 
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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. 

[0099] 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. 

[0100] 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. 

FIG. 9 is a partial sectional view of a core housing according to some embodiments of 

the present disclosure. 

[0101] 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 

251. The peripheral sidewall 251 and the bottom wall 252 jointly form the inner space 27 

of the main housing. 

[0102] 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 
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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 dose 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. 

[0103] 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 MiD3 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. 

[0104] 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. 

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_ 

[0105] 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. 
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[0106] 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. 

[0107] 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. 

[0108] 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 users 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 

extra wires on the sound generated by the bone conductive MP3 player due to vibration, 

thereby improving the sound quality. 

[0109] 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 
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of the two wiring holes 2621 may be connected with a corresponding sub-accommodating 

space 2721 respectively. 

[0110] 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, he 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. 

[0111] 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 MPS 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. 

[0112] 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 

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, 

[0113] Specificall , 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. 
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[0114] 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. 

[0115] 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. 

[0116] 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. 

[0117] 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 1 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. 

[0118] It should he 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. 
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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. 

[0119] For illustration purposes, the bone conduction speaker is taken as an example of 

the loudspeaker apparatus. FIG. 10 is a longitudinal sectional view illustrating a bone 

conduction speaker according to some embodiments of the present disclosure. It should 

be noted that the bone conduction speaker 200 in FIG. 10 corresponds to the core housing 

20 and the earphone core 50 in FIG. 2. The housing 220 corresponds to the core housing 

20, and the multiple components in the housing 220 correspond to the earphone core 50. 

As shown in FIG. 10, in some embodiments, the bone conduction speaker 200 may include 

a magnetic. circuit component 210, a coil 212, a vibration transmission plate 214, a 

connector 216, and an housing 220. 

[0120] In some embodiments, the housing 220 may include a housing panel 222, a housing 

back panel 224, and a housing side panel 226. The housing back panel 224 may be located 

on the side opposite to the housing panel 222 and may be arranged on the two ends of the 

housing side panel 226, respectively. The housing panel 222, the housing back panel 224, 

and the housing side panel 226 may form an integral structure with a certain accommodation 

space. In some embodiments, the magnetic circuit component 210, the coil 212, and the 

vibration transmission plate 214 may be fixed inside the housing 220. In some 

embodiments, the bone conduction speaker 200 may further include a housing bracket 228. 

The vibration transmission plate 214 may be connected to the housing 220 by the housing 

bracket 228, and the coil 212 may be fixed on the housing bracket 228 and may drive the 

housing 220 to vibrate by the housing bracket 228. In some embodiments, the housing 

bracket 228 may be a part of the housing 220, or may be a separate component, directly or 
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indirectly connected to the inside of the housing 220. In some embodiments, the housing 

bracket 228 may be fixed on the inner surface of the housing side panel 226. In some 

embodiments, the housing bracket 228 may be pasted on the housing 220 by glue, or may 

be fixed on the housing 220 by stamping, injection molding, clamping, riveting, threaded 

connecting or welding. 

[0121] In some embodiments, it is possible to design the connection mode of the housing 

panel 222, the housing back panel 224, and the housing side panel 226 to ensure that the 

housing 220 has large rigidity. For example, the housing panel 222, the housing back panel 

224, and the housing side panel 226 may be integrally formed. As another example, the 

housing back panel 224 and the housing side panel 226 may be an integral structure. The 

housing panel 222 and the housing side panel 226 may be directly pasted and fixed by glue, 

or fixed by clamping, welding, or threaded connecting. The glue may be glue with strong 

viscosity and high hardness. As another example, the housing panel 222 and the housing 

side panel 226 may be an integral structure, the housing back panel 224 and the housing 

side panel 226 may be directly pasted and fixed by glue, or may be fixed by clamping, 

welding, or threaded connecting. In some embodiments, the housing panel 222, the 

housing back panel 224, and the housing side panel 226 may be all independent 

components, which may be fixed by one or a combination of glue, clamping, welding, or 

threaded connecting. For example, the housing panel 222 and the housing side panel 226 

may be connected by, glue, the housing back panel 224 and the housing side panel 226 may 

be connected by clamping, welding, or threaded connecting. As another example, the 

housing back panel 224 and the housing side panel 226 may be connected by glue, the 

housing panel 222 and the housing side panel 226 may be connected by clamping, welding, 

or threaded connecting. 

[0122] In different application scenarios, the housing illustrated in the present disclosure 

may be made by different assembly techniques. For example, as described elsewhere in 

the present disclosure, the housing may be integrally formed, and may also be formed in a 

separate combination manner, or a combination thereof. In the separate combination 

manner, different components may be fixed by glue, or fixed by damping, welding, or 

threaded connecting. Specifically, in order to better understand the assembly technique of 

the housing of the bone conduction earphone in the present disclosure, FIGs. 11-13 describe 
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several examples of the assembly technique of the housing. 

[0123] As shown in FIG. 11, a bone conduction speaker may mainly include a magnetic 

circuit component 2210 and a housing. in some embodiments, the magnetic circuit 

component 2210 may include a first magnetic unit 2202, a first magnetically conductive unit 

2204, and a second magnetically conductive unit 2206. The housing may include a housing 

panel 2222, a housing back panel 2224, and a housing side panel 2226. The housing side 

panel 2226 and the housing back panel 2224 may be made in an integral manner, and the 

housing panel 2222 may be connected to one end of the housing side panel 2226 in a split 

combination manner. The split combination manner includes fixing with glue, or fixing the 

housing panel 2222 to one end of the housing side panel 2226 by means of clamping, 

welding, or threaded connecting. The housing panel 2222 and the housing side panel 2226 

(or the housing back panel 2224) may be made of different, the same, or partially the same 

materials. in some embodiments, the housing panel 2222 and the housing side panel 2226 

may be made of the same material, and Young's modulus of the same material is greater 

than 2000 MPa. More preferably. Young's modulus of the same material is greater than 

4000 MPa. More preferably, Young's modulus of the same material is greater than 6000 

MPa. More preferably, Young's modulus of the material of the housing 220 is greater than 

8000 MPa. More preferably, Young's modulus of the same material is greater than 12000 

MEP. More preferably, Young's modulus of the same material is greater than 15000 MPa,

and further preferably, Young's modulus of the same material is greater than 18000 MPa. 

in some embodiments, the housing panel 2222 and the housing side panel 2226 may be 

made of different materials, and Young's modulus of the different materials are greater than 

4000 MPa. More preferably, Young's modulus of the different materials are greater than 

6000 MPa. More preferably, Young's modulus of the different materials are greater than 

8000 MPa. More preferably, Young's modulus of the different materials are greater than 

12000 MPa. More preferably, Young's modulus of the different materials are greater than 

15000 MPa. Further preferably, Young's modulus of the different materials are greater than 

18000 MPa. In some embodiments, the material of the housing panel 2222 and/or the 

housing side panel 2226 includes but is not limited to AcrYlonitrile butadiene stYrene (ABS), 

PolYstYrene (PS), high High impact polYstYrene (HIPS), PolYpropYlene (PP), PolYethYlene 

terephthalate (PET). PolYester (PES), PolYcarbonate (PC) ), PolYamides (PA), PolYvinYl 
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chloride (PVC), PolYuretharies (PU), PolYvinYlidene chloride (PVC), PolYethYlene (PE), 

PolYmethYl methacrYiate. (PMMA), PolYetheretherketone (PEEK), Phenolics (PF), Urea-

formaldehYde (UF), Melamine-formaldehYde (MF), metals, alloy (such as aluminum alloy, 

chromium-molybdenum steel, scandium alloy, magnesium alloy, titanium alloy, magnesium-

lithium alloy, nickel alloy, etc.), glass fiber or carbon fiber, or the like, or any combination 

thereof. In some embodiments, the material of the housing panel 2222 is glass fiber, carbon 

fiber, PolYcarbonate (PC), PolYamides (PA), or the like, or any combination thereof. In 

some embodiments, the material of the housing panel 2222 and/or the housing side panel 

2226 may be made by mixing carbon fiber and polycarbonate (PC) in a certain proportion. 

in some embodiments, the material of the housing panel 2222 and/or the housing side panel 

2226 may be made by mixing carbon fiber, glass fiber, and PolYcarbonate (PC) in a certain 

proportion. In some embodiments, the material of the housing panel 2222 and/or the 

housing side panel 2226 may be made by mixing glass fiber and Par/carbonate (PC) in a 

certain proportion, or it may be made by mixing glass fiber and PolYamides (PA) in a certain 

proportion. 

[0124] In some embodiments, the housing panel 2222, the housing back panel 2224, and 

the housing side panel 2226 may form an integral structure with a certain accommodation 

space, in the integral structure, the vibration transmission plate 2214 may be connected to 

the magnetic circuit component 2210 by the connector 2216. The two ends of the magnetic 

circuit component 2210 may be connected to the first magnetically conductive unit 2204 and 

the second magnetically conductive unit 2206, respectively. The vibration transmission 

plate 2214 may be fixed inside the integral structure by the housing bracket 2228. In some 

embodiments, the housing side panel 2226 may have a stepped structure for supporting the 

housing bracket 2228. After the housing bracket 2228 is fixed on the housing side panel 

2226, the housing panel 2222 may be fixed on the housing bracket 2228 and the housing 

side panel 2226 at the same time, or separately fixed on the housing bracket 2228 or the 

housing side panel 2226. Under the circumstances, optionally, the housing side panel 2226 

and the housing bracket 2228 may be integrally formed. In some embodiments, the 

housing bracket 2228 may be directly fixed on the housing panel 2222 (for example, by glue, 

clamping, welding, threaded connecting, etc.). The fixed housing panel 2222 and housing 

bracket 2228 may be then fixed to the housing side panel (for example, by glue, clamping, 
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welding, threaded connecting, etc.). Under the circumstances, optionally, the housing 

bracket 2228 and the housing panel 2222 may he integrally formed. 

[0125] In another specific embodiment, as shown in FIG. 12, the bone conduction speaker 

may mainly include a magnetic circuit component 2240 and a housing. The magnetic circuit 

component 2240 may include a first magnetic unit 2232, a first magnetically conductive unit 

2234, and a second magnetically conductive unit 2236. In the integral structure, a vibration 

transmission plate 2244 may be connected to the magnetic circuit component 2240 by a 

connector 2246. This embodiment is different from the embodiment provided in FIG. 11 in 

that the housing bracket 2258 and the housing side panel 2256 may be integrally formed. 

The housing panel 2252 may be fixed to an end of the housing side panel 2256 connected 

to the housing bracket 2258 (for example, by glue, clamping, welding, threaded connectina, 

etc.), and the housing back 2254 may be fixed to the other end of the housing side panel 

2256 (for example, by glue, clamping, welding, threaded connecting, etc.). Under the 

circumstances, optionally, the housing bracket 2258 and the housing side panel 2256 may 

be splitable and combined structures. The housing panel 2252, the housing back panel 

2254. the housing bracket 2258, and the housing side panel 2256 may be all fixedly 

connected by glue, clamping, welding, threaded connecting, etc. 

[0126] In another specific embodiment, as shown in FIG. 13, the bone conduction speaker 

in the embodiment may mainly include a magnetic circuit component 2270 and a housing. 

The magnetic circuit component 2270 may include a first magnetic unit 2262, a first 

magnetically conductive unit 2264, and a second magnetically conductive unit 2266. In the 

integral structure, a vibration transmission plate 2274 may be connected to the magnetic 

circuit component 2270 by a connector 2276. The difference between this embodiment and 

the embodiment provided in FIG. 12 is that the housing panel 2282 and the housing side 

panel 2236 may be integrally formed. The housing back panel 2284 may be fixed on an 

end of the housing side panel 2286 opposite to the housing side panel 2282 (for example, 

by glue, clamping, welding, threaded connecting, etc.). The housing bracket 2288 may be 

fixed on the housing panel 2282 and/or the housing side 2286 by glue, clamping, welding, 

or threaded connecting. Under the circumstances, optionally, the housing bracket 2288, 

the housing panel 2282, and the housing side panel 2286 may be integrally formed. 

[0127] FIG. 14 is a structural diagram illustrating a housing of a bone conduction speaker 
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according to some embodiments of the present disclosure, As shown in FIG. 14, the 

housing 700 may include a housing panel 710, a housing back panel 720, and a housing 

side panel 730. The housing panel 710 may be in contact with the human body and 

transmits the vibration of the bone conduction speaker to the auditory nerve of the human 

body. In some embodiments, when the overall rigidity of the housing 700 is relatively large, 

the vibration amplitudes and phases of the housing panel 710 and the housing back panel 

720 keep the same or substantially the same (the housing side panel 730 does not compress 

air and therefore does not generate sound leakage) within a certain frequency range, so that 

a first leaked sound signal generated by the housing panel 710 and a second leaked sound 

signal generated by the housing back panel 720 may be superimposed on each other. The 

superposition may reduce the amplitude of the first leaked sound wave or the second leaked 

sound wave, thereby achieving the purpose of reducing the sound leakage of the housing 

700. In some embodiments, the certain frequency range includes at least the portion with 

a frequency greater than 500 Hz. Preferably, the certain frequency range includes at least 

the portion with a frequency greater than 600 Hz. Preferably, the certain frequency range 

includes at least the portion with a frequency greater than 800 Hz. Preferably; the certain 

frequency rang; includes at least the portion with a frequency greater than 1000 Hz. 

Preferably, the certain frequency range includes at least the portion with a frequency greater 

than 2000 Hz. More preferably, the certain frequency range includes at least the portion 

with a frequency greater than 5000 Hz. More preferably, the certain frequency range 

includes at least the portion with a frequency greater than 8000 Hz. Further preferably, the 

certain frequency range includes at least the portion with a frequency greater than 10000 Hz. 

[0128] In some embodiments, the rigidity of the housing of the bone conduction speaker 

may affect the vibration amplitudes and phases of different parts of the housing (for example, 

the housing panel, the housing back panel, and/or the housing side panel), thereby affecting 

the sound leakage of the bone conduction speaker. In some embodiments, when the 

housing of the bone conduction speaker has a relatively large rigidity, the housing panel and 

the housing back panel may keep the same or substantially the same vibration amplitude 

and phase at higher frequencies, thereby significantly reducing the sound leakage of the 

bone conduction earphone. 

[0129] In some embodiments, the higher frequency may include a frequency not less than 
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1000 Hz, for example, a frequency between 1000 Hz and 2000 Hz, a frequency between 

1100 Hz and 2000 Hz, a frequency between 1300 Hz and 2000 Hz, a frequency between 

1500 Hz and 2000 Hz, a frequency between 1700Hz-2000Hz, a frequency between 1900Hz-

2000Hz. Preferably, the higher frequency mentioned herein may include a frequency not 

less than 2000 Hz, for example, a frequency between 2000 Hz and 3000 Hz, a frequency 

between 2100 Hz and 3000 Hz, a frequency between 2300 Hz and 3000 Hz, a frequency 

between 2500 Hz and 3000 Hz, a frequency between 2700Hz-3000Hz, or a frequency 

between 2900Hz-3000Hz. Preferably, the higher frequency may include a frequency not 

less than 4000 Hz, for example, a frequency between 4000 Hz and 5000 Hz, a frequency 

between 4100 Hz and 5000 Hz. a frequency between 4300 Hz and 5000 Hz, a frequency 

between 4500 Hz and 5000 Hz, a frequency between 4700 Hz and 5000Hz, or a frequency 

between 4900Hz-5000Hz. More preferably, the higher frequency may include a frequency 

not less than 6000 Hz, for example, a frequency between 6000 Hz and 8000 Hz, a frequency 

between 6100 Hz and 8000 Hz, a frequency between 6300 Hz and 800() Hz, a frequency 

between 6500 Hz and 8000 Hz, a frequency between 7000Hz-8000Hz, a frequency between 

7500Hz-8000Hz, or a frequency between 7900Hz-8000Hz More preferably, the higher 

frequency may include a frequency not less than 8000Hz, for example, a frequency between 

8000Hz-12000Hz, a frequency between 8100Hz-12000Hz, a frequency between 8300Hz-

12000Hz, a frequency between 8500Hz-12000Hz, a frequency between 9000Hz-12000Hz, 

a frequency between 10000Hz-12000Hz, or a frequency between 11000Hz-12000Hz. 

[0130] Keeping vibration amplitudes of the housing panel and the housing back panel the 

same or substantially the same refers that a ratio of the vibration amplitudes of the housing 

panel and the housing back panel is within a certain range. For example, the ratio of the 

vibration amplitudes of the housing panel and the housing back panel is between 0.3 and 3. 

Preferably, the ratio of the vibration amplitudes of the housing panel and the housing back 

panel is between 0.4 and 2.5. Preferably, the ratio of the vibration amplitudes of the housing 

panel and the housing back panel is between 0.4 and 2.5. Preferably, the ratio of the 

vibration amplitudes of the housing panel and the housing back panel is between 0.5 and 

1.5. More preferably, the ratio of the vibration amplitudes of the housing panel and the 

housing back panel is between 0.6 and 1.4. More preferably, the ratio of the vibration 

amplitudes of the housing panel and the housing back panel is between 0.7 and 1.2. More 
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preferably, the ratio of the vibration amplitudes of the housing panel and the housing back 

panel is between 0/5 and 1.15. More preferably, the ratio of the vibration amplitudes of 

the housing panel and the housing back panel is between 0.8 and 1.1. More preferably, 

the ratio of the vibration amplitudes of the housing panel and the housing back panel is 

between 0.85 and 1.1. More preferably, the ratio of the vibration amplitudes of the housing 

panel and the housing back panel is between 0.9 and 1.05. In some embodiments, the 

vibrations of the housing panel and the housing back panel may be represented by other 

physical quantities that can characterize the vibration amplitude.. For example, sound 

pressures generated by the housing panel and the housing back panel at a point in the space 

may be used to represent the vibration amplitudes of the housing panel and the housing 

back panel. 

[0131] Keeping the vibration phases of the housing panel and the housing back panel the 

same or substantially the same refers that a difference between the vibration phases of the 

housing panel and the housing back panel is within a certain range. For example, the 

difference between the vibration phases of the housing panel and the housing back panel is 

between -90° and 90°„ Preferably, the difference between the vibration phases of the 

housing panel and the housing back panel is between -80° and 80°. Preferably, the 

difference between the vibration phases of the housing panel and the housing back panel is 

between -60* and 60°. Preferably, the difference between the vibration phases of the 

housing panel and the housing back panel is between -45° and 45°. More preferably, the 

difference between the vibration phases of the housing panel and the housing back panel is 

between -30° and 30°. More preferably, the difference between the vibration phases of the 

housing panel and the housing back panel is between -20° and 20°. More preferably, the 

difference between the vibration phases of the housing panel and the housing back panel is 

between -15° and 15°. More preferably, the difference between the vibration phases of the 

housing panel and the housing back panel is between -12° and 12°. More preferably, the 

difference between the vibration phases of the housing panel and the housing back panel is 

between -10° and 10°. More preferably, the difference between the vibration phases of the 

housing panel and the housing back panel is between -8° and 8°. More preferably, the 

difference between the vibration phases of the housing panel and the housing back panel is 

between -6° and 6°. More preferably the difference between the vibration phases of the 
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housing panel and the housing back panel is between and 5'). More preferably, the 

difference between the vibration phases of the housing panel and the housing back panel is 

between -4Q and 4". More preferably, the difference between the vibration phases of the 

housing panel and the housing back panel is between -3° and 3°. More preferably, the 

difference between the vibration phases of the housing panel and the housing back panel is 

between -2° and 2'). More preferably, the difference between the vibration phases of the 

housing panel and the housing back panel is between -1 c' and 1". More preferably, the 

difference between the vibration phases of the housing panel and the housing back panel is 

00 . 

[0132] It should be noted that the illustration of the bone conduction speaker is only a 

specific example and should not be regarded as the only feasible implementation. 

Obviously, for those skilled in the art, after understanding the basic principle of the bone 

conduction speaker, it may be possible to make various modifications and changes in the 

forms and details of the specific methods and operations of implementing the bone 

conduction speaker without departing from the principles, but these modifications and 

changes are still within the scope of the present discloure. For example, the housing side 

panel, the housing back panel, and the housing bracket may be an integral structure. 

Such deformations are all within the protection scope of the present disclosure. 

[0133] 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 
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full magnetic field (also referred to "total magnetic field of the magnetic circuit component" 

or "first magnetic field"). 

[01341 The magnetic unit described in the present disclosure may refer to a unit that may 

generate a maanetic 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 maanetic unit may generate a second 

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. 

[01351 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 maanetically 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 
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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 

thereof. In some embodiments, the first magnetic unit. 1502, the first magnetically 

conductive unit 1504, and the second magnetically conductive unit 1506 may he disposed 

as an axisymmetric structure. The axisymmetric structure may be a ring structure, a 

columnar structure, or other axisymmetric structures. 

[0136] 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. 

Wien 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. 

[01371 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. 

38 

IPR2025-00843; Mojawa
Ex. 1002 - Page 1718



Attorney Docket No. 2060840080US00 

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 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 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 maanetic 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). 

[0138] 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 
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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 

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 he 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 he 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. 
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[0139] 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 wail 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 

2108 may include bonding, snapping, welding, riveting, bolting, or the like, or any 

combination thereof. 

[0140] 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 
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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 

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. 

[0141] 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 
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magnetization direction of the 'first magnetic unit 2102 may deflect 90 degrees in a 

clockwise direction). 

[0142] 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 

the direction of the magnetization of the second maanetic unit 2108 may be less than or 

equal to 90 degrees, such as 0 degrees, 10 degrees, 20 degrees, or the like. 

[0143] 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. 

[0144] F1G.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). 

[0145] 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. 
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The first electrically conductive unit 2118 may he 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 

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. 

[0146] 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 

he 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 212.8, 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 
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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. 

[01471 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. 

[0148] In some embodiments, an upper surface of the second magnetic unit 2108 may he 

connected to the seventh maanetic unit 2126. A lower surface of the second magnetic 

unit 2108 may he 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 
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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. 

[0149] 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 

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. 

[0150] 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. 
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[0151] 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 

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. 

[0152] 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. 

[0153] 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 
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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. 

[0154] 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 

magnetically conductive unit 2904, a first full magnetic field changing unit 2906, and a 

second magnetic unit 2908. 

[0155] 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. 

[0156] in some embodiments, the magnetic circuit component 2900 may generate a first 

full magnetic field. The first maanetic unit 2902 may generate a second magnetic field. 

A magnetic field intensity of the first full magnetic field in the maanetic 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. 

[0157] 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 
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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. 

[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. 
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[0160] 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, 

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 maanetic 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. 

[0161] 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. 

[0162] 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 
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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 

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. 

[0163] 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. 

[0164] 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 
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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. 

[0165] 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 

2.920, 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. 

[0166] 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. 

[01671 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 
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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. 

[0168] 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 

magnetically conductive unit 3104, a second magnetically conductive unit 3106, and a 

second magnetic unit 3108. 

[0169] 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 he disposed 

as an axisyrnmetric 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 
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some embodiments, the bottom plate and the side wall may be integrally formed as a 

whole. For example, the side wall may he 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 

or a sheet shape. The shape of the second rnagnetic 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. 

[0170] 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. 

[0171] 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 

IPR2025-00843; Mojawa
Ex. 1002 - Page 1734



Attorney Docket No. 20608-0080US00 

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 

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. 

[0172] In some embodiments, an included angle between a maanetization 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 dearees 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). 

[0173] 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. 

[0174] 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 
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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 

units may be increased or decreased. Such deformations are all within the protection 

scope of the present disclosure. 

[0175] 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. 

[0176] As shown in FIG. 22, a sound source 1510 and a sound source 1520 may generate 

sound waves with opposite phases ("+" and "-." in the figure indicate the opposite phases). 

For brevity, the sound source mentioned herein may refer to sound outlets of the 

loudspeaker apparatus that may output sounds. For example, the sound source 1510 and 

the sound source 1520 may be two sound outlets respectively located at specific positions 

of the loudspeaker apparatus (for example, the core housing 20, or the circuit housing 30). 

[0177] In some embodiments, the sound source 1510 and the sound source 1520 may be 

generated by the same vibration device 1501. The vibration device 1501 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 1510 may be formed at the sound outlet through a sound guiding channel 1512, the 

back of the diaphragm may drive air to vibrate, and the sound source 1520 may be formed 
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at the sound outlet through a sound guiding channel 1522. 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 core housing 20, or the 

circuit housing 30). It should be known that, in some alternative embodiments, the sound 

source 1510 and the sound source 1520 may also be generated by different vibrating 

diaphragms of different vibration devices, respectively. 

[0178] Among the sounds generated by the sound source 1510 and the sound source 

1520, 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 1510 and the sound source 1520 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 1510 and the sound source 1520. 

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 the increasing of the frequency. 

[0179] For the sounds of different frequencies, the distance between the sound source 

1510 and the sound source 1520 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 nigh-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 1510 and the sound source 1520, and generate 

IPR2025-00843; Mojawa
Ex. 1002 - Page 1737



Attorney Docket No. 20608-0080US00 

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 

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. 

[0180] 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) by 

increasing the overall rigidty of the housing, the housing panel and the housing back panel 

may vibrate with the same or substantially the same amplitude and phase at higher 

frequencies, thereby reducing the sound leakage of the loudspeaker apparatus; (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. It should be noted that different embodiments may have different beneficial 
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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. 

[0181] 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 

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, wherein 

the core housing including a housing panel facing human body and a housing 

back panel opposite to the housing panel, and 

the vibration of the earphone core drives the housing panel and the housing back 

panel to vibrate, the vibration of the housing panel having a first phase, the vibration 

of the housing back panel having a second phase, wherein when the vibration 

frequencies of the housing panel and the housing back panel is within a range of 

2000 Hz to 3000 Hz, an absolute value of a difference between the first phase and 

the second phase is less than 60 degrees; 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 to generate a sound. 

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 
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the first plug end and the second plug end are formed, by injection molding, at both 

ends of the elastic metal wire respectively, 

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

a second wiring channel respectively, and 

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

4. 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 :iviring 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. 
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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: 

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 
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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; 

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 vibration signal of the housing panel 

has a first amplitude, the vibration signal of the housing back panel has a second 

amplitude, and a ratio of the first amplitude to the second amplitude is within a range of 0.5 

to 1.5. 

15. The loudspeaker apparatus of claim 1, wherein the vibration of the housing panel 

generates a first leaked sound wave, the vibration of the housing back panel generates a 

second leaked sound wave, wherein the first leaked sound wave and the second leaked 

sound wave are superimposed on each other, which reduces an amplitude of the first leaked 

sound wave. 

16. The loudspeaker apparatus of claim 1, wherein the housing panel and other parts of the 

housing are connected by at least one of glue, clamping, welding, or threaded connecting. 

17, The loudspeaker apparatus of claim 1, the housing panel and the housing back panel 
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are made of fiber reinforced plastic materials. 

18. 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. 

19, The loudspeaker apparatus of claim 18, 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. 

20. The loudspeaker apparatus of claim 19, 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. 

21. The loudspeaker apparatus of claim 18, 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. 
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22. The loudspeaker apparatus of claim 21, 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. 

23, The loudspeaker apparatus of claim 19. 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 side wall; and 

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

conductive unit. 

24. The loudspeaker apparatus of claim 19, 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 including a first plug end and a second plug end, a 

core housing for accommodating an earphone core, and a circuit housing for 

accommodating a control circuit or a battery. The ear hook may be surrounded by a 

protective sleeve which is made of an elastic waterproof material. The core housing may 

be fixed to the first plug end and elastically abutted against the protective sleeve. The 

core housing may include a housing panel facing human body and a housing back panel 

opposite to the housing panel. When the vibration frequencies of the housing panel and 

the housing back panel is within a range of 2000 Hz to 3000 Hz, an absolute value of a 

difference between the first phase and the second phase may be less than 60 degrees. 
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P0A-20608-0080US00.pdf 

2284161 

no 2 
2660d3c2865a51211de9Fcd762663a8972a 

9307 

Warnings: 

Information: 

4 Transmittal Letter 
2020-12-31-

Transmittal-20608-0070U500. 
pdf 

619146 

no 2 
7842f29dc4a04ec9311a9831126b7b98630 

46a65 

Warnings: 

Information: 

5 Oath or Declaration filed 
Declaration-2 0 

pd 
608-0080US00. 

604678 

no 2
412c.4211eba2aeac5bac96e695127421d 

41a45 

Warnings: 

Information: 

6 
2020-12-31-Preliminary-

Amendment-20608-0080U500. 
pdf 

505633 

yes 8 
051 61326494e3c771332e3113009be23dbl 

88506 

Multipart Description/PDF files in .zip description 

Document Description Start End 
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Preliminary Amendment 1 1 

Claims 2 7 

Applicant Arguments/Remarks Made in an Amendment 8 8 

Warnings: 

Information: 

7 
2020-12-31- 

Spec-20608-0080US00.pdf 

745382 

yes 66 
e476378fae41f4d2a2447e560004b36640d 

8de29 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 59 

Claims 60 65 

Abstract 66 66 

Warnings: 

Information: 

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

34820 

no 2 
b5c21733b773560c502477d48bba968d58 

ab8011 

Warnings: 

Information: 

Total Files Size (in bytes): 7773758 
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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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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 20608-0080US00 

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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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 20608-0080US00 

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 0608-0080US00 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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Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 20808-0080US00 

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/CN2019/102393 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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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 20608-0080US00 

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 
j application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
  application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 20608-0080US00 

Application Number 

Title of Invention LOUDSPEAKER APPARATUS 

Applicant Information: 

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

Applicant I Remove 

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

Clear 

• Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor 

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

If applicant is the legal representative, indicate the authority to fle the patent application, the inventor is: 

1:1 

Name of the Deceased or Legally Incapacitated Inventor: 

If the Applicant is an Organization check here.

Organization Name 3HENZHEN VOXTECH CO_, LTD. 

Mailing Address Information For Applicant: 

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

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

City [henzhen, Guangdong State/Province 

Country' N Postal Code 518108 

Phone Number Fax Number 

Email Address 

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

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 20608-0080US00 

Application Number 

Title of Invention LOUDSPEAKER APPARATUS 

Assignee 1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

Remove 

If the Assignee or Non-Applicant Assignee is an Organization check here. ',or 

Organization Name 1HENZHEN VOXTECH CO., LTD. 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

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

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

City f henzhen, Guangdong State/Province 

Country i 13N Postal Code 518108 

Phone Number Fax Number 

Email Address 

Additional Assignee Non Assignee Data be this form by or -Applicant may generated within 
selecting the Add button. Add 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature /Yangzhou Duf Date (YYYY-MM-DD) 2020-12-31 

First Name Yangzhou Last Name Du Registration Number 65310 

Additional Signature may be generated within this form by selecting the Add button. Add 
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Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 20608-0080US00 

Application Number 

Title of Invention LOUDSPEAKER APPARATUS 

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet 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 records. 

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 S 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 CooperationTreaty. 

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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