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( ASSIGNMENT BY INVENTOR(S) OF U.S. PATENT APPLICATION

Attorney
Dockat 2402006 TYLGDXUS12867
Mumber

Title of I-PATTERNED FILLING METHOD FOR INITIAL STAGE OF COAL MINING BASED ON ROOF
invention | FRACTURE FEATURE CHARACTERITICS

WHEREAS, | believe that | am the origina! inventor or an original joint Inventor {referred to as ASSIGNOR below) of a tlaimed
invention in the application identified by the litle sbove.

Taiyuan Universily of Technolo
WHEREAS, e ¥ il

having & postal address of Np, 79, Yingze West Street, Talyuan ; Shanxi , 030024 China

{referred to as ASSIGNEE below} desires to acquire the entire right, title, and interestin-and 10 the same in the United States;

NOW, THEREFORE, for good and valuable consideration, the receipt and adequacy of which is hereby acknowledged,
ASSIGNOR, by these presents does sell, assign and transfer unto ASSIGNEE, the entire right, title, and interest in and to,
said invention and application throughout the United States of America, including any and all patents granted on any
division, confinuation, continuation-in-part, reexamination, and reissue of said application, whether granted in an initial or
supplementsl exammination thereof. -

ASSIGNOR hereby agrees fo execute any documents that legally may be required in connection with the filing,
prosecution and maintenance of said application or any cther patent applications in the United States for said invantion, including
additional documents that may be reduired 1o affirm the rights of ASSIGNEE in and fo said invention and application, alf without
furthér consideration, ASSIGNOR also agrees, without further consideration and at ASSIGNEE's expense, 1o identify and
commiuinicate o ASSIGNEE al ASSIGNEE's request documents and information conceming the invention that are within
ASSIGHNOR's possession or control, and to provide further assurances and testimony on behalf of AGSIGNEE that lawtully may
be required of ASSIGNOR in respect of the prosecution, maintenarce and defense of any patent application or patent
encompassed within the terms of this instrument. ASSIGNOR's obligations under this instrument shiall extend 1o ASSIGNOR's
heirs, executors, administrators and other legal representatives.

ASSIGNOR hereby authorizes and requests the Commissioner of Patents and Trademarks to issue any and all patents
referred 1o above {o ASSIGNEE, as the ASSIGNEE of the entire right, title and Interest in and to the same, for ASSIGNEE"s sole
use and behoof: and Tor the use and behoof of ASSIGNEE's legal representatives and successors, 1o the full end of the term for
which such patent may be granted, as fully and entirely as the same would have been held by ASSIGNOR had this assignment
and sale not been made.

ASSIGNOR authorizes Practitioners associated with the Customer Number 177,088 to insert or complate any information
In this docurment neaded 1o effect its recordal in the 115, Patent and Trademark Offics and to record the same.

LEGAL NAME OF ASSIGNOR

Assigrior: FENG,Guorui Date: 02129/2024

sgnae: FENGK (uomi
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ASSIGNMENT BY INVENTOR(S) OF U.S. PATENT APPLICATION

Attorney
Docket 2402006TYLGDXUS12587
Number

Tile of FPATTERNED FILLING METHOD FOR INITIAL STAGE OF COAL MINING BASED ON ROOF
invention | FRACTURE FEATURE CHARACTERITICS

WHEREAS, | believe that | am the original inventor or an original joint inventor {referred to as ASSIGNOR below} of 2 claimed
invention in the application identified by the lile above.

WHEREAS, Taiyuan University of Technology

having a postal address of No. 79, Yingze West Street, Taiyuan , Shanxi , 030024 China

{referred 1o as ASSIGNEE below) desires 1o acquire the entire right, title, and interest in and to the same in the United States;

NOW, THEREFORE, for good and valiable consideration; the reteipt and adequacy of which is hereby acknowledged,
ASSIGNOR, by these presents does sell, assign and transfer unto ASSIGNEE, the entire right, title, and interest in and to
said invention and application throughout the United States of America, Including any and all patents granted on any
division, continuation, continuation-in-part, reexamination, and reissue of said application, whether granted inan initial or
supplemental axamination thereof.

ASSIGNOR hereby agrees to execute any documents that legally may be required in connection with the filing,
prosecution and maintenance of said application orany other patent applications in the United States for said invention, induding
additional documents that may be required to affirm the righls of ASSIGNEE in and 1o said invention and dpplication; all without
further consideration. ASSIGNOR also agrees, without further consideration and at ASSIGNEE's expense, 10 identify and
communicate to ASSIGNEE at ASSIGNEE's request documents and information concerning the invention that are within
ASSIGNOR's possession or control, and to provide further assurances and testimony on behalf of ASSIGNEE that lawfully may
bie required of ASSIGNOR in respect of the prosecution, maintenance and defense of any patent application or patent
sncompassed within the lerms of this instrument. ASBIGNOR's obligations under this instrument shall extend to ASSIGNOR's
heirs, executors, administrators and other legal representatives.

ASSIGNOR hereby authorizes and reguests the Commissioner of Palents and Trademarks fo issue any and all patents
retarred 1o above 1o ASSIGNEE. as the ASSIGNEE of the entira right, titls and interest in and to the sams, for ASSIGNEE's sole
use and behoof. and for the use and behoof of ASSIGNEE's legal representatives and successors, 1o the full end of the term for
which such patent may be granted, as fully and entirely as the same would have been held by ASSIGNOR had this assignment
and sale not been made.

ASSIGNOR authorizes Practitioners associated with the Customer Number 177,089 to insert or complete any information
in this document needed 1o effect its recordal inthe .S, Patent and Trademark Ofhice ana 1o record the same,

LEGAL NAME OF ABSIGNOR

GUO,Wei 02/29/2024

Pssignor: Data:

Signature: &Mﬂ Wfri‘
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ASSIGNMENT BY INVENTOR(S) OF U.S. PATENT APPLICATION

Attarmay

Diocket 2402008TYLGDXUS12567

Number

Title of EEPATTERNED FILLING METHOD FOR INITIAL STAGE OF COAL MINING BASED ON RDOF

invention | FRACTURE FEATURE CHARACTERITICS

WHEREAS, 1 believe that | am the original inventor or an original joint inventor (referred to as ASSIGNOR below) of a claimed
invention in the application identified by the title above.

WHEREAS, Taiyuan University of Technology

having a postal address of No. 79, Yingze West Street, Talyuan , Shanxi ; 030024 China

(reforred to as ASSIGNEE below) desings to acquire the entire right, tile, and intorest irand o the same in the United States;

NOW, THEREFORE, for good and valuable consideration, the receipt and adequacy of which is hereby acknowledged,
ASSIGHOR, by these presents does sell, assign and transfer unto ASBIGNEE, the entire right, titte, and interest inand to
said invention and application throughout the United States of America, including any and all patents granted on any
division, continuation, confinuation-in-par, reexamination, and reissue of said application, whether gramted in an inlial or
supplamental examination thereof,

‘ ASSIGNOR hereby agrees to exacute any documents that legally may be required in connection with the filing,
prosecution and maintenance of said application or any other patent applications in the United States for said invention, including
additional documents that may be required to affirm the rights of ASSIGNEE in-and 1 said invention and application, all without
further consideration, ASSIGNOR also agrees, without further consideration and at ASSIGNEE's expense, to identify and
communicate o ASSIGNEE at ASBIGNEE"s request documents and information cuncerning the invention that are within
ASSIGNOR's possession or control, and to provide further assurances and testimony on behall of ASSIGNEE that lawifully may
be required of ASSIGNOR in respect of the prosecution, maintenance and defense of any patent application or patent
encompassed within the terms of this instrument. ASSIGNOR's obligations under this instrument shall extend to ASSIGNOR's

heirs, executors, adminisirators and other legal representatives.

: ABSIGNOR hereby authorizes and requests the Commissioner of Patents and Trademarks toissue any and ol patents
refarred to above lo ASSIGNEE, as the ASSIGNEE of the antire right, title and Interest in and to the same, for ASSIGNEE's sole

-use and behoof: and for the use and behoof of ASSIGNEE's legal representatives and successors, to the full and of tha term for

‘which such patent may be granted, as fully and entirely as the same would have been held by ASSIGNOR had this assignment

arid sale not been made.

ASSIGNOR authorizes Practitioners associated with the Customer Number 177,089 to insert or complete any information
in this document needed to effect its recordal in the U.S, Patent and Trademark Office and to record the same.

LEGAL NAME OF ASSIGNOR

Q1 Tingye Date: 02/29/2024

Assignor

s, Toie
Signature: , # I ]
i v
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ASSIGNMENT BY INVENTOR(S) OF U.S. PATENT APPLICATION

- - i _‘_‘
Attorney ‘
Docket 2402008TYLGDXUS1257
Number
Titie of [-PATTERNED FILLING METHOD FOR INITIAL STAGE OF COAL MINING BASED ON ROOF
tinvention | FRACTURE FEATURE CHARACTERITICS

WHEREAS, | believe that |'am the original inventor or an original joint inventor {referrad to as ASSIGNOR below) of a claimed
invention in the application identified by the titlhe above.

Taiyuan University of Technol
WHEREAS, y 4 og¥

having a postal address of No. 79, Yingze West Street, Talyuan , Shanxi , 030024 China

{referred to-as ASSIGNEE below) desires 1o acquire the entire right; title, and interest in and to the same in the United States;

NOW., THEREFORE, for good and valuable consideration, the receipt and adequacy of which is hereby acknowledged,
ASSIGNOR, by these presents does sell, assign and transfer unto ASSIGNEE, the entire right, title, and interest i and to
said invention and application throughout the United States of America, including any and all patents granted on any
division, continuation, continuation-in-part, reexamination, and reissue of said application, whether granted in an initial or
supplemental examination thersof, .

ASSIGNOR hereby agrees to execute any documents that legally may be required in connection with the filing, .
prosecution and maintenance of said application or any other patent applications in the United States for said invention, including
additional documenits that may be required to affirm the rights of ASSIGNEE inand to said invention and application, all without
further consideration. ASSIGNOR also agrees, without further consideration and at ASSIGNEE's expense, to identify and
communicate to ASSIGNEE at ASSIGNEE's request documents and information concerning the invention that are within
ASSIGNOR’s possession or control, and to provide further assurances and testimony on behaif of ASSIGNEE that lawfully may
be required of ASSIGNOR in respect of the prosecution, maintenance and defense of any patent application or patent
encompassed within the terms of this instrument. ASSIGNOR's obligations under this instrument shall extend to ASSIGNOR's
heirs, executors, administrators and other legal representatives.

ASSIGNOR hereby authorizes and requests the Commissioner of Patents and Trademarks to issue any and all patents
referred to above to ASSIGNEE, as the ASSIGNEE of the entire right, title and interest in and to the same, for ASSIGNEE's sole
use and behoof: and for the use and behoof of ASSIGNEE's legal representatives and successors, to the full end of the term for
which such patent may be granted, as fully and entirely as the same would have been held by ASSIGNOR had this assignment
and sale not been made.

ASSIGNOR authorizes Practitioners associated with the Customer Number 177,089 to insert or complete any information
in this document needed to effect its recordal in the ULS, Patent and Trademark Office and to record the same,

LEGAL NAME OF ASSIGNOR

Assignon Li.Zhu Dat

1 Zhw

o. 02/29/2024

Signature:

mare A ne T

PATENT
REEL: 068273 FRAME: 0673



ASSIGNMENT BY INVENTOR(S) OF U.S. PATENT APPLICATION

Attomey
Dockat 2402008TYLGDXUB1257
Humber

Title of I-PATTERNED FILLING METHOD FOR INITIAL STAGE OF COAL MINING BASED ON ROQF
invention | FRACTURE FEATURE CHARACTERITICS

WHEREAS, | believe that | am the original inventor or an original joint inventor {referred to as ASSIGNOR below} of a claimed
mvention in the application identified by the litle above,

Taivuan University © nolo
WHEREAS, yuan University of Tech oy

having a postal address of No, 79, Yingze West Street, Talyuan , Shanxi , 030024 China

{referred to as ASSIGNEE below) desires to acquire the entire right, title, and interest in and to the same in the United States;

NOW, THEREFORE, for good and valuable consideration, the receipt and adeguacy of which is hereby acknowladged,
ASSIGNOR, by these presents does sell, assign and transfer unto ASSIGNEE, the entire Fight, title, and Interestinand ta*
said invention and application throughout the Uniled States of America, including any and all patents granted on any
division, continuation, continuation-in-part, resxamination, and reissue of said application, whether granted in an initial of
supplemental examination thereol

ASSIGNOR hereby agrees to execute any documents that legally may be required in connection with the filing,
prosecution and maintenance of said application or any other patent applications in the United States for said invention, including
additional documents that may be required to affim the rights of ASSIGNEE in and to said invention and application, all without
further consideration, ASSIGNOR alzo agrees, without further consideration and at ASSIGNEE's expense, 10 identify and
eommnicate to ASSIGNEE at ASSIGNEE's request documants and information concerning the invention that are within
ASSIGNOR's pussession or control, and to provide further assurances and testimony on behalf of ASSIGNEE that lawfully may
be required of ASSIGNOR inrespect of the prosecution, maintenance and defense of any patent application or patent
encompassed within the terms of this instrument. ASSIGNOR's cbligations under this instrument shall extend 1o ASSIGHNOR's
heirs, executors, administrators-and other legal representatives.

ASSIGNOR hereby authorizes and requests the Commissioner of Patents snd Trademarks to issue any and all patents
referred 1o above to ASSIGNEE, as the ASSIGNEE of the entire right, titls and interest in and to the same, for ASSIGNEE’s sole
use and behoo: and for the use and behoof of ASSIGNEE's legal representatives and successors, to the full end of the term for
which such patent may be granted, as fully and entirely as the same would have been held by ASSIGNOR had this assignmant

and sale riot been made.

ASSIGNOR authorizes Practitioners associated with the Customer Number 177,089 to insert or complete any informalion
i this document needed o effect its recordal in the U.S. Patent and Trademark Office and to record the same.

LEGAL NAME OF ASSIGNOR
Aséigrior CUl,Jiaging bate. 02/29/2024
Signature: Oul J;gﬁ?fwg
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( ASSIGNMENT BY INVENTOR(S) OF U.S. PATENT APPLICATION

Attormey T
Docket 240200BTYLGDXUS1257
Numbaer

Tite of | "PATTERNED FILLING METHOD FOR INITIAL STAGE OF COAL MINING BASED ON ROOF
trlivi;ifm FRACTURE FEATURE CHARACTERITICS

WHEREAS, | bekeve that | am the original inventor or an original joint inventor (referred 1o as ASSIGNOR below) of & claimed
invention in the application identified by the title above.

WHEREAS, Taiyuan University of Technology

having 4 postal address of Ng. 78, Yingze West Street, Taiyuan , Shanxi, 030024 China

{referred 1o a5 ASSIGNEE balow) desires to scquire the entire right, title, and interest inand to the same in'the United States;

NOW, THEREFORE, for good and valuable consideration, the receipt and adequacy of which is hereby acknowledged,
ASSIGNOR, by these presents does sell, assign and transfer unto ASSIGNEE, the entire right, title, and interest in and o
said invention and application throughout the United States of America, including any and all patents granted onany
division, continuation, continuation-in-par, reexaminalion, and reissue of said application, whether granted in an initial or
supplemental examination thereof.

ASSIGNOR hereby agrees to execute any decuments that legally may be required inconnection with the filing,
prosecution and maintenance of said application or any other patent applications in the United States for said invention, including
additional documents that may be required to affirm the rights of ASSIGNEE inand o said invention and application, all without
further consideration, ASSIGNOR also agrees, without further consideration and at ASSIGNEE's expense, {o identify and
communicate 1o ASSIGHEE at ASSIGNEE's request documents and information soncarning the invention that are within
ASSIGNOR's possession or control, and to provide further assurances and testimony on behalf of ASSIGHNEE that lawfully may
be required of ASSIGNOR inrespect of the proseculion, maintenance arwd defense of any patent application or patent
encompassed within the terms of this instrument. ASSIGNOR's obligations under this instrument shall extend fo ASSIGNOR's
heirs, executors, administrators and-other legal representatives.

ASSIGNOR heisby authorizes and requests the Commissioner of Patents and Trademarks 1o issue any and all patents
rofeired to above to ASSIGNEE, as the ASSIGNEE of the entire right, title and interest in and fa the same, for ASSIGNEE's sole
use and behoof and for the use and behoof of ASSIGNEE's legal representatives and successors, to the full end of the term for
which such patent may be granted, as fully and entirely as the same would have been held by ASSIGNOR had this assignment
and sale not been made.

ASSIGNOR authorizes Practitionars associated with the Customer Number 177,089 to insert or complete any information
in this document needed to effectits recordal in the U8, Patent and Trademark Olfice and 1o record the same.

LEGAL NAME OF ASSIGHNOR
Assignor: CUlYekai Oete: 02/29/2024
Signature: [d’]] , Yekﬂ /
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( ASSIGNMENT BY INVENTOR(S) OF U.S. PATENT APPLICATION

Adtorney
Docket 24020068TYLGDXUB1257
Mumber

Title of I-PATTERNED FILLING METHOD FOR INITIAL STAGE OF COAL MINING BASED ON ROOF
invention | FRACTURE FEATURE CHARACTERITICS

WHEREAS, | believe that | am the original inventor or an original joint inventor (referred to as ASSIGNOR below) of a claimed
invention in the application identified by the title above.

Taiyuan Univarsity of Technology
WHEREAS,

having a postal address of No. 79, Yingze West Street, Talyuan , Shanxi , 030024 China

(referred to as ASSIGNEE below) desires to acquire the entire right, title, and interest in and to the same in the United States;

NOW, THEREFORE, for good and valuable consideration, the receipt and adequacy of which is hereby acknowledged,
ASSIGNOR, by these presents does sell, assign and transfer unto ASSIGNEE, the entire right, title, and interestin and t
said invention and application throughout the United States of America, including any and ali patents granted on any
division, continuation, continuation-in-part, reexamination, and reissue of said application, whether granted in an initial or
supplermental examination thereof.

ASSIGNOR hereby agrees to execute any documents that legally may be required in connection with the filing,
prosecution and maintenance of said application or any other patent appiications in the Uniled States for said invention, including
additional documents that may be required to affirm the rights of ASSIGNEE in and to said invention and application, all without
furthar consideration. ASSIGNOR dlso agrees, without further consideration and at ASSIGNEE's expense, 1o identify and
communicate to ASSIGNEE at ASSIGNEE's request documents and information conceming the invention that are within
ASSIGNOR's possession or control, and to provide further assurances and testimony on behalf of ASSIGNEE that lawfully may
be required of ASSIGNOR in respect of the prosecution, maintenance and defense of any patent application or patent
encompassed within the terms of this instrument. ASSIGNOR's obligations under this instrument shall extend to ASSIGNOR's
heirs, executors, administrators and other legal representatives.

ASSIGNOR hereby authorizes and requests the Commissioner of Patents and Trademarks to issue any and all patents
referred to above to ASSIGNEE, as the ASSIGNEE of the entire right, title and interest in and to the same, for ASSIGNEE's sole
use and behoof: and for the Use and behoof of ASSIGNEE's legal representatives and successors, 1o the full end of the term for
which such patent may be granted, as fully and entirely as the same would have been held by ASSIGNOR had this assignment
and sale not been made.

ASSIGNOR authorizes Practitioners associated with the Customer Number 177,089 to insert or complete any information
in this document needed to effect its recordal in the U.S. Patent and Trademark Office and to record the same.

LEGAL NAME OF ASSIGNOR

MA,Jingkai Date: 02/29/2024

Assignorn

Signature: MA Ji nﬂl@ )
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