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(57) Abstract: Disclosed is an apparatus for protecting interference between a hydraulic support and a shearer cutting part. The apparatus
comprises plurality of dustproof boxes uniformly fixedly arranged on the surface of the side of the traction part of a shearer facing
away from a coal wall, and a dustproof case fixed on the hydraulic support. An ultrasonic transducer I and a flash lamp are fixed in
each dustproof box. An ultrasonic transducer II, a receiver, and a data processing module are fixed in the dustproof case. The data
processing module is electrically connected to the ultrasonic transducer II and the receiver, the ultrasonic transducer I and the flash
lamp are electrically connected to an external single-chip microcomputer, and the data processing module is electrically connected to
a hydraulic suppott control computer. The distance between the shearer and the hydraulic support is calculated according to the time
difference between the ultrasonic signal and the optical signal respectively received by the ultrasonic transducer II and the receiver on
the hydraulic support, thus controlling the folding of a guard plate in due time. The advantages such as low costs, high adaptability,
and high reliability are provided. Also disclosed is a using method.

[ L& 5]



WO 2020/181672 AT ||| 00 00 000N

B IBEE FRHEIEYW, ZRkG MRt ExR
{747) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, I, IN, IR, IS,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR,LS,LU,LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

B EEE A EH, ZRE M RAERHhX
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .

G ME: AIF 7 —FOBE SR E R EPERF M T R 3E, 128 BRI 2 5] 30 ) 58
— R R A E BE WA TN B AU SO BB AR Ah e, B AR & A [ E T
PR aE R — A INOEIT, B Ahge A I E el e R BE A . B D R SR A B B MdE Ak
BT B 3l 5 7 B E A — R A R MEE B, B A P AR AR — AN OB KT 2 55 AR L LR PR E
e, Ay b BB R S8 T SO R MR AR VRIS SO b Al A R RE A R B AR
il B W B R P AR T AN D (E T A IR TR 22 R T SR BR A0 SR B HL S R SOAREE B, BT & I 9 R 4
B, BEAMREA. iGN, S RiEiea. BaJr 7 —MEm T,



WO 2020/181672 PCT/CN2019/091620

—MHREIRERFENAZFRTIRFEE ST &

FARATR,

AEPB BRI TR EREARERT BRI AR, BARBE—MRE L
RERFZIBREG TSRS EE ST %,
FEHK

AWML RIES TEO R R I KR, FHERMBRE “RAL” R
AL R TAE @ eG4 AR . XA AT R, RE X RAe s E A= ALED
EIMRBETEHWER. REIMAGR AN NEEN I EEE, 2
TR PO 5, iR R RN B A KPR R X AR LA & 6945
Ho RMEMARE X R, QLIFEJRMENIIE TR F R EHLERIEY
BEFENGZR TGN ZL,

WA, GERIAEGE LA T RENE, A7 H 6 A A K-FLIRK,
RBEM WBF R ERE X R FREG T B F A AR RLERA RRACHT R X 4]
G — AT . KEIRE L RE IR FRGBRE T AREMNE
HAFHREH B E—REIRGEENR, TREIRPFRDUARREN, FEK
PR 69 R E T 5 AR SRR X Ry F K AR, THRMLRHi15
RENBE R G L2 RE X RGP FHERBR, R EN R ERE
ANERIAE @R
XARNE

413t LR A AEGBARARE, KKRAK A G RRE—MRE X RERIENA
FRFERPEEL H &, ARBREZR LGB RBES —Fi2 B 5 5
BB FREFTRARTHRREZR T LR RN S RELRIES,
RE R RE IR TR, A IERE I RS RBEAINTE, KR



WO 2020/181672 PCT/CN2019/091620

A, ERHE. THEEE,
Ak EABRFAR, KREPRATHERTE:

ARPARB—MREIRERBENBE R TSR EE, EREMNET
HEQEE— MG Z R LA HGBEARRENETAGLE, ATAREI R EHN
B bsh, TG LENBERRERARFLBRE — SN, LB Ltz
NEZREARBFRIRRE . BB ARKIEL IR, TR HIE AR
DA EFAAR BRI E —Fe TR BN B C &R, AR S RBRAEE —Fff
BRI RATH BIN3RE R LB, TR AR5 RE X RIEH T HMN
Wit

ik, PIAG LEHNEEHN 5

Bk, PTEE L& 5FER LI EHRA pe &R K,

Bk, PTEB L AR RAREXFERETMF AGITOEE.

(1) —FRERENELREIRETGRELR LB LIRER 2R KEM
TREEBREBE—NRDEBGREIR 1 FRIENZ B R E IR RE X
REBFRBAES _BREMN LR FRBRE—WRIEHOEMIA 2, &
2 B 18] A t 1

(2) ARSI E A BIEFR AL GGAR 5 L A8 B — e A R IT B BHE T Fe X
", B T=1s 37— KRB KRR E —F AT,

(3) 4i=0 (LR iAHNTZE di #= di-1 #H47 KD HEK);

(4) FiREZREGBUBZKE AT K HOHET, MR (5), &R
AT (6);

(5) ZREIRENGLERIRES —BRBIREMN ELF ZBREE—KEH
ARERES, NRT (7) - (1), FRHAT (4);

(6) WERREXREQBUBRBKBINAITRABHAZTHRLA LK, Ft
A>t B/, MI4T (3), FRRAT (4);



WO 2020/181672 PCT/CN2019/091620

(7) 4 i=itl;

(8) G LRBUBHMBEIAETHHZ ti REIR LB LIRS 4
A B AR B 15 5 e & ti;

(9) REZREWHRB RBMEB —FfoB KB 5 MNBKIBERETALES
&y ufiE) £ & Ati=t'i-ti;

(10) RAEXLRLARFRLAER B REM LR B LRAEZ—HIES di=v-A
ti, WFARZRTFR, Bk vRBER;

(11) #i>2, W4T (12), &0, #T (13);

(12) # di=di-1, M3IsT (13), FRIPST (15);

(13) TR A RFEMNBLIRE X ZRE, IHF B 6RE LR AR B R
BBRBEMEARF RREE—NES di SRLHBEMEd R 1 #THEKR, F
di hFdR 1, MIAT (14), FRHAT (4);

(14) &REZ REFTHAMK HEFTES Tk, #fT (4);

(15) TRLH A REIE B RE XL RRE, HFBGRE LR AR BB
BRRBEMELERRAEZ—WIES di HREHBEMEd R 2 #ATIEK, F
di KT dR 2, MHAT (16), FRHAT (4);

(16) RAEXR#EH AR BREFTESNPFERME, FIT (4),

ARV ABZKRAET: AEERBREIR LG FRRRBELS
SRR R ERETAARETHHEEZRAE R RENERE X RE
%, i MR R RO, AR R RS R BEARE T,
KRG L&Fly LIt 3t RERMFAITH LAY, BERERALHEN, BRETE
R F A, AEERACE. FARS. TERS. EAFFK, AL
kEEBRH,

M B L 9A
AT R2FRARARKEPAEAPRAARRKPHORRASE, TEENEL®



WO 2020/181672 PCT/CN2019/091620

PIRAABRBEFHEEEAGREERLRAE, EhRH LM, TaEMHLE
T AR R 8 — R, T AGBREERARAAR R, XA
d A1 TS EGATR T, L AARBX L B R A LG E,

B1IARKATEALF LB E —F N HITHEG L& AREMNEF KL
A ETER;

E2AXARATRAARFABREE =, BIS o RBRL IR L5t R
BAREIZRIGAETFER;

BM3ARE2FPHLSREREZR ENAHEGWILE;

B 4 A3 RE IR FRESGRAEZR.

AR E#HT X

TaHEEKKAREP T O ME, FARAREP FORRKFTRETF
#, RERFE, B, LN FEFRZRLA I EES, RRL
A FHS . ETRARAFHFE®RE, AABRETEBRRAREZABE
WG FRRT AT AT EY, HRETARKAKRYF LR,

Wl 1 ZE 3T, —MHREIRERFEVBFIFTERPEE, 08K
AR | SFH mR A — ek @ LAY BRRENEFTAGLE, BRAERE
X R EME LI, A LENERREAA S RIRES —F AT, 4
REFRREE—REFTQORR, RIEARBFRETELEL®T; WATEG LI
TRBERREARE RIRRE =, BB ARKBLA IR, TR A
REAERARE RRREB AR BK B O RS, AR ERRREE—F
N AITH 53R ettt ATAKBRER R ERE L RERTH
LR

ARG LEHREA S

Pkl L& B AT RN R A pc B AR, LBEARIFHE M.



WO 2020/181672 PCT/CN2019/091620

Pt B LSt o B) R A iR X RTAR TN WG AT 694 & .

B 4 P, —HREIRERBENABRTFERY T &, BRI EN:

(1) RERBEMFLREZREGRE IR LA F R E =B R
TAREFRBRB R DIEBHGRAE B 1 FREAE B R E X RITEIR
BEXRERBELABBEE B REM LR F L BAEE WK DIEHQGHEIE
B 2, BB ERME R

(2) ARSI E A s s RBEA L 69A8 5 I 3858 B — A I R HT B BB 4T
Fa X ], FRBRAH T=1s 7T — KA 5 H IR B —Fe W HIT;

(3) Ai=0 (LR iAHNTZE di #= di-1 #HAT KD HER);

(4) ZFREZREGBUBBKEIAAST A B AES, NI (5),

Z W AT (6);

(5) EREIZRENZFRBAERS —HMB KK L EFRBREE—K
d AR B HAE S, AT () - (D), FH®RIT (4);

(6) RFBREIREIGBUBSRBMIINAIT A BN AETHKY t X,
FtAStHE, MIAT (3), FRHAT (4);

(7) 4 i=itl;

(8) AU LRBABEBERIARTHNZ ti PREXRELZFRRES
ZANEAR B AE 5 R R ] 1

(9) REZRENAZE RSB ol B 5 HBIKBRLERETL
125 09 8F 18] £ & Ati=t'i-ti;

(10) REXZRELEFRBRE B RKEM AL F HIBEE —6IIEH
di=v s Ati, B FARZBKRTFFR, KL vRER;

(1) #>2, WA (12), Fr, #47 (13);

(12) # di=di-1, M#s7 (13), FRIPST (15);

(13) R ARBENZELREZRRS, FRINREZIREALF K
MR B REMEARF R IRREE—HER d 5 RLHBEEIHE 1 #/7E



WO 2020/181672 PCT/CN2019/091620

B, #d 0T A1, M3AT (14), FRRAT (4);

(14) BB X R HWEE R TEFFFRMEL, T (4);

(15) LRI A RFIE B IRELRRE, FRIGRELRERE K

BB BRI AR F A B — I ER di 5B d I 2 #4715k

B, #d KT dE2, M#sT (16), FRIHAT (4);

(16) & X R HHME B FTEFFFRM L, T (4.

TAERY, RBEALLEAR 5 R et 8 5 AT E 230248 f st L4
#H, RIEL R BT E XA, REXR LGB EBREZFBRE N —AK
HIBATRE, RIBRAEXR LA F RIS E 5 HIE 098 5 B3
FThAGSTHHFAZRAFRRENE R ELRESR, #RERHEHREL
RPFHOKA, AELREXRERBENBRERTD,

AXPLE: REEARBREXE LGB LB ARl E 55480k E
BARFREEFTAARETHRHAZRAFRPRENEREXRES, EmER
BHREIRPFBMA, A LREZRERENAFIFRTE, RAGLE
Aaly kIR I ATE LR, BERERLFEN, RETRFMHEAF
&, ARERAE. FARE, TERG, RALRELEHA,

B, FAURAEARA R TAN KK PRATEM BN A LR 0B AR
e AT AL M, HEARKAGZI LG ATRETARARANZERR
AFERBRAGERZA, WAL LERAC X LAFGFEREA,



WO 2020/181672 PCT/CN2019/091620

> G L I S S

1. ~MREIRERBZNBIFTERPEE, ANELT, QFBRK
MEFFHRE MR B LEHYGBARRENETAGLE, BERAERE L
REWNG L, A LENBECREAARF RIRRE —FN AT, TG
B RBERRERARERBRE =, BB URKEL IR ; AT KHEL
ARG AN AR E R BRE AT LN B AR, AR ERIRES
—Fa B R N AT BN A AL bt i, PrARABA AR 5k R X RI=H
T HALE R,

2. oAl ER | IR —FREXZRERENBIHFT IR EE, X
HIAET, FEAGLENEEAR S

3, de Al &R | TR —HREXRSRBENAFRTERPEE, £
MIEET, PG L&A LIt m AR pc EAF T

4, e BAIRR | AN —FREZRERENAZFTERPEE, H
AT, Pl Lokt Bl R A RAE X RTUE TS RaaT 44 &

5. —MREIXRERENABRTBERP F &, ARELT, QEBEUT
JR&:

(1) BRRABMFERE X RIGRE XL EAR S B AR B REM
TREFRBEZ—WRIEZGREIR 1 RENEERE I RNGREL
RELERBER _BRHEMEARF R IRES O DEBGRMEIHE2, &
R IR] AR t B

(2) #) R SP3FE R ML FRIFEAL L GGAR 5 o He 8 5 —Ae A R IT B B2 47
Fa X W], HFaRH T=1s 4T —RAL 5 B IRAE F—F N HIT;

(3) 4 i=0;

(4) ZREZREHBUBBKBIRAAT A HGAES, NIRRT (5), F
AT (6)5

(5) BREZR LG F REAERE MBI RFEMN LR FLBREE —K



WO 2020/181672 PCT/CN2019/091620

HeAR B RS, MNIT (7) - (1), FRHRT (4);

(6) TRREXIRENBUSABMEALITAHYOAETHKA t X,
FtR>E, WIST (3), FRHIT (4);

(7) 4 i=it+l;

(8) FHETLRBRBHBMI AR TRt REIREEERRERE -
BB AR B AE 5 ARt

(9) RAEAXRENRBEFRBAER B UESHNBKIRBELET L
125 09 ag 18] 2 & Ati=t'i-ti;

(10) AEZ R ERBFABBEB AR N LB FRBEE —ES
di=v e+ Ati, B FTARZBRTFE, KL vRER;

(11) #i>2, M (12), &0, #AF (13);

(12) # di=di-1, M3ST (13), FRIBHST (15);

(13) TR AREMBERE X RRES, HFRIGRELRERL K
BB B REM AL BRI Z IR d Sk EMEdH 13T,
Fdi T dR1, MIAT (14), FRHAT 4);

(14) &AEZREFTENK HEFTEFPFRUL, BT (4);

(15) LR A REAZHREZRRE, BEANGREIRELEE R
BB B RN ERF R R B —0ES d HiXEWEEd A 2 #4704,
Fdi kT dR2, M (16), TR (4);

(16) &R X REFHAMK B EFTESNFFRM G, RT 1),



WO 2020/181672 PCT/CN2019/091620

L

BN ERR— IREAT B

® e @6

O @

7 / BRa S 2 \
‘l‘)s’ ﬁ Ei%@ i.' ....................... \
A {':. \n
S i -
& H
& N
s /
4 :
g /
§ /
\‘\ {
N {
AN {
\, {
5 {
AN
N S
K 2
REZR
e e
{ N\";
\\mef'
- - - - - - [T I7TS - S —

A3

1/2



WO 2020/181672 PCT/CN2019/091620

B
EgEs

¥

Att=11-4

izt

e

SRR

s

2/2



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/091620

A. CLASSIFICATION OF SUBJECT MATTER
E21F 17/18(2006.01)i; E21D 23/12(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

E21F,E21D

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

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

CNABS, CNTXT, DWPIL, SIPOABS, CNKI: /&, 328, RN, BF, BB, I, %, & A, &), hydraulic, bracket,
shearer, ultrasonic, distance, step, method, max, min

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

A CN 104990549 A (CHINA UNIVERSITY OF MINING AND TECHNOLOGY) 21 October 1-5
2015 (2015-10-21)
entire document

A CN 103711486 A (SANY HEAVY EQUIPMENT CO., LTD.) 09 April 2014 (2014-04-09) 1-5
entire document

A CN 106869929 A (CHINA UNIVERSITY OF MINING AND TECHNOLOGY) 20 June 2017 1-5
(2017-06-20)
entire document

A US 2013283917 A1 (COONROD, D. S. et al.) 31 October 2013 (2013-10-31) 1-5
entire document

A JP 2002023848 A (MITSUBISHI JUKOGYO KK) 25 January 2002 (2002-01-25) 1-5
entire document

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

*  Special categories of cited documents: «1> later document published after the international filing date or priority
«“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«<g~ earlier application or patent but published on or after the international <} document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“p”  document published prior to the international filing date but later than . g,»

et ; document member of the same patent famil
the priority date claimed P y

Date of the actual completion of the international search Date of mailing of the international search report

21 November 2019 09 December 2019

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2019/091620

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

CN 104990549 A 21 October 2015 None

CN 103711486 A 09 April 2014 None

CN 106869929 A 20 June 2017 None

Us 2013283917 Al 31 October 2013 GB 201417662 DO 19 November 2014
GB 2515935 A 07 January 2015
SG 11201405700 W A 27 November 2014
BR 112014026124 A2 27 June 2017
us 9187974 B2 17 November 2015
NO 20141133 Al 11 November 2014
WO 2013163213 Al 31 October 2013

Form PCT/ISA/210 (patent family annex) (January 2015)




EFrteERIRE [ b HiF 5
PCT/CN2019/091620

A EEAST A
E21F 17/18(2006.01)i; E21D 23/12(2006.01) i

IR ERR T A 2028 (IPC) B R I 122 8 [ 2240 ZE RN TPC R A /328

B.  RERE
TR KRR ARBR LSOk (BRI PR R S 25 5)
E21F, E21D

AL A AR AU A 09 B AR IR PR BE SCHR LA AR AR 2R SCR

FERE s R I 21 9 R it e (RO e R A4, A AR &RAA) . CnfE A )

CNABS, CNTXT, DWPI, SIPOABS, CNKI; i J&, 328, SRARAL, #8755, BEES, 3%, 771k, &K, &), hydraulic, bracket,
shearer, ultrasonic, distance, step, method, max, min

c. K
% A* SLESCMF, e, FRRHAHSCEE PRI EIEES S
A CN 104990549 A (HEF KRS 20154 104 213 (2015 - 10 - 21) 1-5
£
A CN 103711486 A (Z=—EREEZHRAF) 20149 45 9H (2014 - 04 - 09) 1-5
£
A CN 106869929 A (HEFMKS) 20174F 65 20H (2017 - 06 - 20) 1-5
£
A US 2013283917 Al (COONROD DONALD SCOTTZE) 20134E 108 31H (2013 - 10 - 31) 1-5
£
A JP 2002023848 A (MITSUBISHI JUKOGYO KK) 20024E 18 25H (2002 - 01 - 25) 1-5
£
BT S e Ly L VLR R M
2 F SR B AR ERL, “rr LR HRUER O G, 5 R, Bh T ER
“A’ U BIFAE IR T BAR — RS Btk R B ek R T J SC#E
“p”  EIEATEE bR HIER S RER “x’%%&%?ﬁ%@ié%ﬁ@ X, ARERETHIRASE
‘%”EE%$%E%%%&ZE®%%E%$%&%% o 5 36 ‘
, “yr SERAERIE, RIS S RERE ERZELHLEEGHF
L7 FTHER A RAGRRBER b, SRR A S : B i 5 !
b %“ﬁﬁﬁﬁﬁ%ﬁ%lﬁm%%ﬂmﬁﬁ%miﬁ<mﬁw SRR S PRRARNS E 5 RA BRRTEIR
cor BRIVKAT. (EF. RASIRI A AT "u RIS
“pr AT ESE T EIF I F R T Bk r e A o
I o i 2% S e A A9 H 3 A 2R AR 25 1 2 H 3
20194F 11H 21H 20194F 128 9H
TSA/CNAY 42 FR A0 I 25 Ha ZHE R
Hh E ] K R IR =AU (ISA/CN) S
[ R T I (X ) TR - Ik %65 100088 -
S (86-10)62019451 B35 2 86-010-62085344

PCT/1SA/210 3R (B8271) (201541 A)



Rt 517
RTREEHMER PCT/CN2019/091620
HoZH PR S (ﬁ;ﬁf'a) FHEA é;ﬁf‘a)
CN 104990549 A 20154F 105 21H o
CN 103711486 A 20144 48 9H I
CN 106869929 A 20174 63 20H ¥
us 2013283917 Al 20134F 108 31H GB 201417662 DO 20144 115 19H
GB 2515935 A 20154 183 7H
SG 11201405700W A 20144F 118 27H
BR 112014026124 A2 20174 6 27H
us 9187974 B2 20154F 118 17H
NO 20141133 Al 20144 115 11H
Wo 2013163213 Al 20134 108 31H

PCT/1SA/210 R (FIEEFIHHE) (20156F1 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report

