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(57) Abstract: A multi-parameter LC sensor for monitoring the state of a rotating
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structure (4), comprising a plurality of capacitive sensors (2) and an inductive unit
(1) which are provided on the rotating structure (4), the inductive unit (1) comprises
a plurality of single-turn coils (11, 12, 13) connected in sequence, two ends of each
single-turn coil (11, 12, 13) are respectively connected to a capacitive sensor (2),
an output coil (3) is provided on the outer periphery of the inductive unit (1), the
output coil (3) is used for passively and wirelessly outputting a plurality of resonant
frequencies generated by the plurality of capacitive sensors (2), and each resonance
frequency corresponds to a different state parameter of the rotating structure (4).
Said sensor implements real-time monitoring of a plurality of state parameters of the
rotating structure (4), canbe used for a long period of time without maintenance, and
is suitable for use in harsh environments such as a high-temperature environment
and an oil polluted environment.

G WE: —MWHATEDEH ) RSB LS HLCE RS,
BIEEETEDNSEH (4O EEERT (1D 52N HEE LK
/(2 , HEHRTT (D G2 MCEEMRImERE (11, 12,
13) , Bk (11, 12, 13) BWms EEE BE L

RUEHIT (D WA AR ERmL&RE (3, WM&

(3> AT REx&n b 2 iR fkEes QO mERnE,

WRAUR, & MERIR S R g5 (4 A FPRES S T

Mo GAR AR S TX S ik (4) BB ARE S HCELm I,
ARBIR R, &AL RSP,

[ L& 5]



WO 2020/057080 A | {11000 A0 20000 00 T

SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US,UZ, VC, VN, ZA, ZM, ZW ,

(84) IBEE (RN FIEY, ZRkEG—Fr {4t HhXx
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).

HRIELANI4. 1789 :
— R NTE (G004, 17 (iv))

KERR
—  BIEE R R (FAF21506)) .



WO 2020/057080 PCT/CN2019/079133

— & A T4 EMRE BN A% LC £ &
A AR B,
AR RIE I REAAR, LESR R THDEMIRE KN
LA LCHES,

FRHAR

BEA T LA FRERGEBEMES LR XKEQHNEHN, P
B ARGEH, HREMSF, IXEHEHKBALToERET. o2 EL 55
BT I, RIMREEPRED K EKEOHRIEZ —. Bt FTHLEMH
0 TAERS BN BT T 522,

W TN ITANL TRERS, BEANARERERLAT
st E) LE M IRSHATFEN RN, BAT, ¥ TXEIMMLHE LGRS R
MERFERALEARGERBE R R, LEAARGFERS —ARAFIILK
W AT AR AR, RMAERRECESBITEE, BT oAk, XA
HERBZAATREKIM, Rk T4, 0, BRASHEA R, LTk
B ALTNRE K &

AR AN A BF AL TSRO G FTHNIRR, EEXMNELHIARET,
HREFPREERNF RO, LELRNG LCHRZE LA C AL
SRIEAEMBIE, RNERE B, BN, LCHERBRALH LR THAH
A, FAERTHRGFTHS SR, Bkt THI)EHM GRS BN,
RALBRUEHSHLCHREZ AR —MEAEAGM LT E

EARR
A TIE BARBGEM A, AKARE —HAR TEHLEHRES BN
SHEHBLCHERSE, BIENEEXMERREELRETH KRS ERELC

1



WO 2020/057080 PCT/CN2019/079133

ek, B LK LR IR B I IR N FAL IR B B 540 49 5K 8RS,
E AT HE MG ZACRE AR FE R BER], IR ALK LR TR T X,
STKRBRGFER, E5ESE. BT FRETREFEA

ATRAEABERKEE, KEKAKEMR AT AT E:

— MR THNEHREENNG ZHAMLCHRE, ZHAELHERET
B IOEREAEINCEAERE, CRAEROHE ZMRAERE
WERXE, F—NELEXBUAHSAEEACEINERE, WRAEL
QSN RREA MG AE, MEXEATARLEAOHE ZNALEXNERE
FAG ZANERME, HF—BRINE SR EM G RE RS S AT,

—Fa), PREAOERAEENF —LEXB. F_ELB&EBS5
FoYRAE, F—FEAE, F_YBRAEEF L EABHRTRL
¥ Ko
By, AR EE G IRAINER,

—%t), B AYERBOENLEI TRAZENEEE. % E

—&8, HEALRABEIRMERE THHEME,
#H—H W, FANCEXERBECHELE L RXERE, F w5 X4
BESH=ZCRAMERE, F— L EAARENAREL —LRAENA

HBER, B RAERBENAMEE _FREABYARE R, HFZER
XERENFAMEF ZF B XB AR E R,

-5, MEXREREE L ERXBERESENE —RWRAERF
ZHEXERBEFENS IR R RS X ERE AN =8k
A,

#—F8), LREL, B AE LRI EMEHRE

— 8, & EGTIRA R R,
AR TAHBEA, KA LA THARZK:
ARPARET —AATHAEHREENG S5 M LCHRE, %HE &

2



WO 2020/057080 PCT/CN2019/079133

I

ROFBRETHIAENLNEREALESZANCEXERSE, WAL ROE
MRREZGEBAE, H—NEEXABQGFHBESAERH LR L
WRETHSEAREAMEEE, MEABERTALRLAGHE 24
YREREF AN SANERAE, EANERAE G MR
A AT, LRFERBE BRI A EMERENELEROSANAELEX
FERELSEREL, Lo R X4ASHNE LM%k E TIat 2%k
RAEFRINE T A R T, BT K& KRR BN B 98 PR 0T AR ¥ R
A MR ITIRE, Al ER i) E A RERSER, PR AL
BRI T X, HRBELG&KEL, NER VL, ZEET KL%
R, E5EHR. BFFEHRETE A,

R

N
1t
-

r &
M

%

M B 35 9

Bl1A A KA F AP AR B 6 — A Bl T Ha) MR A BN 6 2 A RLCH

SEY LM TR

B2H AL RAPRE LG REAYFEEMAE,

HoPe 1, wRAEL; 11, F—2EAE; 12, F_2ELE; 13
ZERAE; 14, 2B & 15, 8% % 16, &M E; 2, R EXERE;
21, $— A XERE; 22, FowRXMFAE; 23, S0 5XFRAE
3. W & B 4, HIHEM,

EARFE AT X
TaRMEERLAFAP P E, T ARLARAEP PR K T FEd
TiFR, REARBAE, BR, PTHE PR R KA — 5 FHEH,
AR F S AT ARA PG FERE, ARG ERAAR AL
B A G B AT T PTARAF 89 P AL KA, AR B T A K R 89
CH
I, AP REF/R”, AR —FREXRBETROXEXER, X

3



WO 2020/057080 PCT/CN2019/079133

T ABEEZIMKXE, Flde, AA/R B, ThkT: 2RALE A, BNA
EAFB, $REEBIZMFRL, 55, KLPFH, —METHE
KK R A —FPeR7EG KX £

B 1 iR, AKXAFHPRE T AR THAHEHRERENG S 5
BLCHRBE, ZERBSOHERETHANEH LHELREL 1 5EENELEKX
FRE2, CRELIOHEL MAEZGEIRERE, #—ANLEXABNH
WO MNEEECEIERS, CRAELHIAREARBEAE 3, WX E
3ATARLENME ZACEXMZRS Z AW S NERMNE, F—Hk
M F 5 55 5 M 69 TS B RS S AR L .

ERSAH ILC FRABATAMHEN EREMLEEN SIALELX
HREBEREL, BO5FREANE ) 2009 RE TR 2148
FVERINE AR T, 8 & IR AY I B B 9 3R 90 A B ST 3R B
MM RTINS, A RIS e R A BN, AR AL
BRAREGFERT X, BRELINZEN, REZEE, REBST RIS
FER, £EE5HE., HFFSLTRE P A,

Rikty, EREL | OEEANAF—FELE, FRELABNKERTH
T2, 43 AN SAFEF,

Rikdy, LRAEL 1 OHRKAEENF—PELE 11, 2 EXE
REF=%REE 13, F—LE&BA . F_FRXB 2 55 =FE X
B 13 8 RTRRME KR, ZALE X BB EKKRME,

Rikty, HF—NEEXBWOHRARMNTG, FH, BLITREZAF
K

iy, HF—NEEXBGHIRAINET, FPAL—352 5 —5RA
¥ RRTEK, LE5#HLENEIMILE, UEFEA LR XREBERGES
BB R E ERH N EME T H.

Hikdy, 4l 2 7, BAFEXBOER LI TRARINEE
B 14, 8% 15 BRI E 160 7 &5 & 14 AR A& — T 0 HH

4

s

=5

=



WO 2020/057080 PCT/CN2019/079133

8h 2% % 15 GO A Re S AT B LE A OO RE AR TR R 16 AT E| iR 3204
E A
Rikdy, H—AFREXEBIENE 16 B2 THAHEM L,
FACRIFRBOESF L RAXERASE 21, F 0 RX4
BB NDEFZCRXERE 23, F—CEXARB 2 9AREF—RE
SE 1 HAREE, $LRAGRE 2WRREE 2B AE 22 4R
WER, FZRRAERAE 2D WARELEZFEAE 1369ABRER.

Rikay, MBEE 3 REF—CLEXGRE ZLNE RN ERF
ZHEXERBEFANS R AFRRF R EXERE S AN F Bk
ME,

Rikdy, €RET], MBAE3 EHHEN 4 RHKE.

Ry, imwd &8 3 8RN H IR,

A TAERE A : 0 RAE B EHEHH o LC H R B 5, B4
EACEERE (P2l B0 EXMERE; 22, F L EXMERE; 23
FEZURAERE) oA ERRELHZRKERAE (11, F—ELR&E;

VEZRBAE; 13, FEREAE) #HEE, TUFESH =8
FMEL LCIHRE %, S HEFRE TH—ARSA BN #3254 065K
AT, 2R SAMILCHRBN—NRENBHRAE LB T
o AT FEHERZAGLGHBERIE, KAZZEERSATNEGEHEE,
TAL K AR S R RN R R T, A f 3R A B) 45 My i 5%
B K 2

ey, ATRSEREMNESHERRES, e, §2ERNEE
MLARATALEY R X B T K A e R B iTane, B =NERMES
ENLEERBERESSZZNG XA, NI, & REZER;HTLEE
&R B A KRB EANERAE, SR Atastt, BT /33
R e AR A A8,

G, ARARBT A THADENREENG Z 54 LCHEE,

5



WO 2020/057080 PCT/CN2019/079133

GHERBOHERETHENEMENEREALEZNCEXERE, £&E
REAEZINMRAKEENERRE, F—NFREBYFARES A EEALE
KRS, LREALHIAREAMELAE, MBAXBEATLRLEGH
HEANEEXERS AW S NERNE, B—NERME LD LEHG
FRRE S M, LR ARES BT AEHNEN L RETERG SN
CRAXERBEEERET, SR XERBENI &M RE T
A AEHF IS IRINE A TG, BT & IR 69 3 BT B 9 4k R R4 B
AR B A MG R B IRE, AR AL HE e A e R A B, soh
KRAAELROGERT X, HRELG&ER, TNEERE, ZEETK
e, E5ESE. MFEBLREPAE,

BT VA B0 KT Xk, PTAMBEERAR TAF T 3,
ARG T RAEE, A LR B E TR S ATEB B, RIFRE
AF, TURBEERFEADRESROIBOARLLETER, PHFEE
BRI EHM R DR AB A LT, AR R A ERA G D IRRE IR A,
FARBEG ARG, FE RO LRI AIAE, TAEE KT K E
A it AR, AN B R

VAEFTE, IRA AR ERE®RT X, EAKAGKRFCEIFLA
eFob, HETAEARRKABGEAARAELRLABEGELLCERN, T
B5H B TEF®k, HLBEERAAANRFELEHZAN. Bk, KAH
B PRAP S B 2 AR A A & KA RAP T B A B



10

15

20

25

WO 2020/057080 PCT/CN2019/079133

Pl # 2 K ]

. —MRTHHEMREEMNGZ LM LCHREE, LBFIELET, Pt
BORERETHADEMENERELE SN CEXERE, TEALRER
BEIMREENEDREE, F—NEEEEZBNAZSANEEA LK
KRS, MAECREAWNINARER B A E, b &BRATARL
BB RSN LR XMERE F LG EABEME, AR ERME
5 prif # 5 L5 00 R BLOR S S ARt 2

2. BA BN TR A THAEMREENG S5 LCHES, L4
AT, MEELREAOERREZNF—FEAE., F_2ERBAEE=
PEAE, RS —FELE., F_FERABS5F 2B XBORTIRL
Ko

3.de A ER 1 R R THHEMREEMNGZ LM LCHEAE, A
MEET, H—ANAR R & B IR A INEAS

4. oA ZR 1 R R THAHEHRSEENG Z 5K LCHRAE, L4
BET, H#—AALERBOERN LI TRARENESEE., % E 55
Mo

S. e Al 2R AR R THADENKRELRMNOG L AU LCHRE, L4
AT, H—AALREBBAMALIMHERC THREHEM L,

6. o A 2K 2 BTk ey B THDEHRERMNG S A M LCH RS, L4
AT, MEIACEXBZREOHES —LEXERE, F L EXMEREE
EF 0 EXERE, FAF L ERAARENAREHMELE - LR XEY
MImBEE, MMEF LR XFRENRBEES P EXABNRKE L,
A B Z O EXFRENRGEEMASE 2B A BANARE L,

7. e BAZ R 6 ke B THAEHRERMNY S LU LCHASE, L4
AT, MAMEXBME AL - EXBRARZ WS —BIRAE A
RE_EEXERE AN E B RMEFRITAF R XERE LGS



WO 2020/057080 PCT/CN2019/079133

ZIERINE
8. he Al Z K | M THANEHRELMNG LZAULCHRE, L4
MET, AR RET, b & B 5T ES 5B I E.
9. oA Z K 1 Frkey B T EHRERNY S5 LCH RS, L4
s OAEAET, ATt & B A9 R A B 3.



PCT/CN2019/079133

WO 2020/057080

1

'

14

=

=

11

&




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2019/079133

A. CLASSIFICATION OF SUBJECT MATTER

GO1D 5/12(2006.01)i

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

B. FIELDS SEARCHED

GO01D,GO1F,GO1L,GO1K,HO1F,GOIN

Minimum documentation searched (classification system followed by classification symbols)

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)

CNKI, CNPAT, WPL, EPODOC: #5)), JEFs, fll, 155, IRA, 283, (R, AW, YW, 128K, 1H9R, F A, Ak, Sk, 288, £

SR, IR, ok, ZAT; rotat+, bearing?, shaft, gear, state, monitor+, sens+, L.C, resona+, series, coil, wireless

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX CN 109238313 A (SOUTHEAST UNIVERSITY) 18 January 2019 (2019-01-18) 1-9
claims 1-9

A CN 103730245 A (SOUTHEAST UNIVERSITY) 16 April 2014 (2014-04-16) 1-9
description, paragraphs [0010]-[0014], and figure 1

A CN 103792026 A (XIAN DAOHENG TRANSPORTATION EQUIPMENT TECHNOLOGY 1-9

CO., LTD.) 14 May 2014 (2014-05-14)

entire document

A CN 104374490 A (WANG, DONGFANG) 25 February 2015 (2015-02-25) 1-9
entire document

A CN 107085015 A (NORTH UNIVERSITY OF CHINA) 22 August 2017 (2017-08-22) 1-9
entire document

A CN 103471653 A (NORTH UNIVERSITY OF CHINA) 25 December 2013 (2013-12-25) 1-9
entire document

A CN 101160514 A (MDT CO., LTD.) 09 April 2008 (2008-04-09) 1-9
entire document

Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

«A” document defining the general state of the art which is not considered
to be of particular relevance

«“g» earlier application or patent but published on or after the international
filing date

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

«“0” document referring to an oral disclosure, use, exhibition or other
means

«p>” document published prior to the international filing date but later than

the priority date claimed

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

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

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

D&

wyr

document member of the same patent family

Date of the actual completion of the international search

31 May 2019

Date of mailing of the international search report

19 June 2019

Name and mailing address of the [SA/CN

China National Intellectual Property Administration

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

China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2019/079133
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2011292969 A1 (UNITED STATES OF AMERICA AS REPRESENTED BY 1-9

THE ADMINISTRATOR OF THE NATIONAL AERONAUTIC AND SPACE
ADMINISTRATION) 01 December 2011 (2011-12-01)
entire document

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



INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/CN2019/079133
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 109238313 A 18 Janmary 2019 None
CN 103730245 A 16 April 2014 CN 103730245 B 29 June 2016
CN 103792026 A 14 May 2014 None
CN 104374490 A 25 February 2015 CN 205122774 U 30 March 2016
CN 205120270 U 30 March 2016
WO 20160784% Al 26 May 2016
CN 107085015 A 22 August 2017 None
CN 103471653 A 25 December 2013 CN 103471653 B 19 August 2015
CN 101160514 A 09 April 2008 EP 1825236 Al 29 August 2007
KR 100600808  B1 18 July 2006
JP 4621257 B2 26 January 2011
KR 20060064258 A 13 June 2006
WO 2006062275 Al 15 June 2006
JP 2008523385 A 03 July 2008
CN 100573070 C 23 December 2009
uUs 2011292969 Al 01 December 2011 us 2011274139 Al 10 November 2011
us 10031031 B2 24 July 2018
us 8636407 B2 28 January 2014
us 2014269825 Al 18 September 2014
us 2018348066 Al 06 December 2018

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



EFrRRRE Il P iR 5
PCT/CN2019/079133

A ESIRbaES
GO1D 5/12(2006.01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
601D, GO1F, GO1L, GO1K, HO1F, GOIN

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNKI, CNPAT, WPT, EPODOC: ¥:2), Jight, B, &%, RE&, ¥, EBE, &, W, £, #iE, 8%, a4 B
B, W8, 223, TIE, T, k% rotatt, bearing?, shaft, gear, state, monitor+, sens+, LC, resona+,
series, coil, wireless

C. PRI
ETy SRS, VBN, 5SS S (AR sk
PX CN 109238313 A (ZREgR%) 20194 1H 18H (2019 - 01 - 18) 1-9
B ESR1-9
A CN 103730245 A (ZREIR%) 20144 45 16H (2014 - 04 - 16) 1-9
P55 [0010]1-[0014]1 B, B
A CN 103792026 A (PHZiB{EATE IR ARG RAT) 20144 5 14H (2014 - 05 - 14) 1-9
E
A CN 104374490 A (E&J5) 20154 28 25H (2015 - 02 - 25) 1-9
E
A CN 107085015 A (it k=) 20174 8H 22H (2017 - 08 - 22) 1-9
E
A CN 103471653 A (b k2%) 20134F 12H 25H (2013 - 12 - 25) 1-9
E
A CN 101160514 A (#RzU4S#MDT) 20084F 45 9H (2008 - 04 - 09) 1-9
E
[V]3t 4 scpbreckms o b . TR R
B H OB R R, wpr FEEIEHEER 2 AT, 5 EIE AL, (H ) T AR
o o . e R A) 2 IR R B I TE o
“pgr B AR RR T I A — RS H SO o i
“yn B E =17 S 3 AN
«pr 75 ERHIE SR 5 AT TE S FiE B A b %5@%%%%@&?%F“Iﬁ IWEERRHRANR
«L7 ATRERHE SRR BE [ S P, SO T — : wyr RSSO, %S P — BB B BRSSO 3
b %iﬁg%gﬁﬁggggﬁégﬁgﬁﬁgéyﬁﬂﬁﬁﬁ %Iﬁgﬁﬁfﬁﬁﬁﬁﬁkﬁﬁ SE e BRI A
€0 WROATE. . JRIEEA A TF RSOk «g”  EIHEEHI SO
«pr AT B E i L ER T Bk i Se A H S i
| o A% 2R S e i A H B Rt 22 R 5 1 25 H 3
20194F 5 310 20194F 6 190
TSA/CN¥) 4 %5 R 254t 41 ZRUE R
e [ ] 5 0 AL (TSA/CN) o
o L ST R B MR LR ER6 S 100088 A
£E5S (86-10)62019451 15515 86-(10)-53962471

R PCT/ISA/210 (582W) (201551 H)



EFRERIRE [ P F I 5

PCT/CN2019/079133
C. RS At
% A SIHSCHE, wnt, JERIMRBOE it SIS
A US 2011292969 Al (UNITED STATES OF AMERICA AS REPRESENTED BY THE ADMINIST- 1-9

RATOR OF THE NATIONAL AERONAUTIC AND SPACE ADMINISTRATION) 20114 128 1H
(2011 - 12 - 01)
'

R PCT/ISA/210 (582W) (201551 H)




R H S
XTREERNESR PCT/CN2019/079133
Wit 4 8 0 B RS el Gl el

CN 109238313 A 20194 18 18H T

CN 103730245 A 20144 48 16H CN 103730245 B 20164F 68 29H

CN 103792026 A 20144 58 14H T

CN 104374490 A 20154 2H 25H CN 205122774 U 20164F 38 30H
CN 205120270 U 20164F 38 30H
WO 2016078496 Al 20164 58 26H

CN 107085015 20174F 88 22H T

CN 103471653 20134 128 25H CN 103471653 B 20154 88 19H

CN 101160514 A 20084 4H 9H EP 1825236 Al 20074 88 29H
KR 100600808 B1 20064 7H 18H
JP 4621257 B2 20114F 18 26H
KR 20060064258 A 20064F 68 13H
WO 2006062275 Al 20064F 68 15H
JP 2008523385 A 2008 7H 3H
CN 100573070 C 20094 128 23H

us 2011292969 Al 20114F 128 1H us 2011274139 Al 20114 118 10H
us 10031031 B2 20184 7H 24H
us 8636407 B2 20144F 18 28H
us 2014269825 Al 20144F 98 18H
us 2018348066 Al 20184 12H 6H

R PCT/1SA/210 (FEERIFE) (201581 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 - wo-search-report
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report

