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(57) Abstract: Provided is a control device (2) for a robot having a drive shaft that is driven by a servo-motor provided
with a non-excitation operation-type electromagnetic brake (1). The control device (2) is configured such that: in a break
released state of the non-excitation operation-type electromagnetic brake (1), the electrical conduction ON and the elec-
trical conduction OFF to excitation coils of the non-excitation operation-type electromagnetic brake (1) are alternately
repeated, wherein at least the timings of the electrical conduction ON between the plurality of excitation coils are shifted.
The present invention can achieve energy saving and suppression of heat generation while suppressing the occurrence of
noise in the non-excitation operation-type electromagnetic brake of the robot.

G EH : BRMESEER L —FOEBALY—RE— S LLYRBHINZEHMeES 50K
v NOHIBEEBQTH> T, ERHBEDRER L —FO)D T L —FRBREICHS VT, BRIFHED
BERM L —FOOMBIAILAOBEBEONEEEOFFEATHICRYIEL., ZOB. ERORMEK
A4 INDBTLRLCEEBBEONDIYAIVIATNDILIICERINTWS, ARy N DEFIRLE
BEEMTL —FICHBTD /A XOFEEIFI L DD, HAME - AT REERTEX2,

[HeZEA ]



WO 2018/097230 A1 { I IHDL 000100000

B FEEE (RFRDLRWRY .. 2TOEHAEDLEF
EANTAE) : ARIPO (BW, GH, GM, KE, LR, LS,
MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), 1—5 ¥ 7 (AM, AZ, BY, KG, KZ, RU, TJ,
T™M), 3 —0w /% (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).

RARER
— BERREHRE (£H%521%0))



WO 2018/097230 1 PCT/JP2017/042164

R # =
FBADEFR :

ARy MIEEES LUCREFIEEZEABEAZORY b

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

Es (s

AFERIZ. EMREBREER L —FNEOY—RE—9%2EALORY
Ne®lfEl s 200Ky MIFERES L VRGIHEHEEZRAONRNY MC
EIIEREN

BR

ARy b, BICEERORY NOT7—LOREEHARSIHFERINI Y —R
T4 BLEROMBEOFRSOBESELQEICMA. BEFPOERERGE
DEORES ALY B7HIC, —RIC. ERMBEESHRERITL—F (AT
CBIZTTL—F] EERZEDNDH DB, ) BMEALNTWS,

BRI ER T L —F &, BEI I, Nk, P—IF2T7ELVE
Bk CDIRIC—FICEEZ L. W1 L OEBERIC. /NRICKBHEN
WKLY T FaT7EEBRICIE LT TT L —FEMEEITV. BRI L
DBERFIC. NRICLDBMBNDICHMLTT—F 27 %=R5| L TERRMN S
BIEBET &I YT U —FFEMRREZMIRT 2B DTH %,

E AT, EMAEEREM 7L —FICBWTIE, 7L —FEEHRREICT
M IA~ADOBEZRIBL. P—IFaT72EERIOFIZHLTIL —
FREMRAEBE LRI, DT LB ADEEREE BT 20
ZIZBEWZ EDDM o> T WD,

TRDLLE, MEIMIVADOBEEZREBLTT - F1T72EBRN S| X
LTI L —FHERUEE LRI, REETHNIER#EIMNIIL~ADBE%
FBELTH, TUV—FERRBEMFITLHIENTES, b, TL—F#F
BRRREA M TX2REELATEEREIE. T L —FOMRKICL > TERD

(o)

ERHFESER T L —FOLEFMEMRB LT, BFXE 1 TR, 7L



WO 2018/097230 2 PCT/JP2017/042164

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

— X EMRIRBEBICB T AWM INVADBEICLDEBREZIMFE T, TL—
FRMRRBICE T 2N NADENHHBEEZON—OF FHIET AN
ERINTWD,

FoATHAT SRR

R SCER

Rkl REBE2013—-67 00 95N

FEADOBE

FANFRL LD & T 55RE

EZAHT, BEIMIICEEBEZRKTSHEE (BEON) LI~
IWADBEAEMTEEX GREOFF) IC/AXDPRETEZDT, 2D/
A XL 2 EDBBADHEBEBNERT D2BENH D, BRIHBEIE.
BEOFFOEZTLYBEBEONDEZIC, FYKRKZIR/AIADNRET S,

D/ AXOBBICE LT, FHErXm 1 ORI TIE. 7L —F#BRIRREIC
BITHMEIANNADBEONSLTBEOF FA. IRTOESHDOT L
—FICBWTHABICTONS O, IXRTOTL—FITEVWT/ 1 XD AR
ICREL, BUBRBE~OBZENIRELL>TLED,

TRbhE, FEEXE 1 ORMTIE. 70 —FHERRBICE T BT 1 L
~DBEDON/OF FHIEZITD T &ICLYRRINE - ETRORHIH
HMTEDHDOD, ON/OF FHRIEBFICRET S/ A XL BEOEBAD
BREEWOFTLEEIEL S,

AFERIZ. ERUAREERRMOBERICEATARINAELEDOTH>T. O
Ry NOEMBESEER T L —FICBIT2 /1 XOFEEMFE LoD, F
B - EIRAFERIRTHIENTE0/R Y MEIEHERES L ORI
ZiRATORY NeRHTB & Z2ENET S,

AR ERRT BIODFE

RIECEEREA R T B7201C, AFKBADE 1 ORI, BB ER Y

L—F @A —RE—FICLYBBIN 0B ZET 20Ky LD



WO 2018/097230 3 PCT/JP2017/042164

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

HEBTH> T, RISENMBESEER T L —FOT L —FHEBRIREICEW
T. AIECENMESRER T L —F OB I IIL~ADBEONEBEOFF
EEZEHICEYRL., 2O, BHRORIEM#EI M IILOETY A< &HEIE
BEONDYAIVINTNELDICERINTWS, JEEHHET 2,

AFHADE 2 DREFRKIZ. 1 ORBKRICEWT, BIESEREONDY I IV T
BLVRIBBEBEOFFOY M IV JOEAN. BHRORIEMEIAIOET
TNEEIICEBRINTWS, JEE2RBHET 5,

AFHADE 3 DREERKIZ., B1 XAITBE20BKRICBEWVWT, FIZEEOND
JURIECEBEOFFDOON OF FLUERAZZFAIE DL DICERNINTWS
 ZEEREBET B,

AFKBFDE S DRI, B3DRBKICEVWT, BIEEON /OF FLhERDZE
AES VI LTI EDIICEBHRINTWS, 2&alFEBET 5,

AFEBPADES ORERIZ. B1BHEFLOVTIHLOBRICEWT, FIEKE
EONBLVRIEEEEOF FORM v FY VRABEBATHAIE D &L D ICHER
INTWB, ZEz2RFHET 5,

AEBDE 6 DRERRIE. F5DEKRICEWT, BIESAM v F ¥ TEEHOD
BRESVILICTOELDICEBRINTWS, 2&a2RHHET 5,

AFEPOET OERKIE. B1AEFE6OVWTNADRERKICEIFZ2OKRY b
FlEEE S, RiEcOR Y MEIBIEBICK > THEII W 2 BEEE. 2EA
ORy NTH 5,

FEERA DR

AFERICINIE, ORY bOEMBEEIZERTL —FICBEITE /1 XD
REAMEIL DD, HBMG - ETRERETZENATEZ0R Y Ml
EESLUVEABEHEEZRAZORY NERHTEIENTE S,

Bl DR kA

[BN]ARFEBAO—EMHEHEICLZO0Ry MNIBFIEBAHEA/ORY MIBT3
TL—F VAT LEBAMICR LR,

[ER2IR 1 IR LAETL—F P RTLICEWTHBEIA VICEIII B EEE



WO 2018/097230 4 PCT/JP2017/042164

S&HAT 5 /H D,

[ERIMTN IR LAETL—F AT LICEWTHBEI A VICEIII B EEE
FO—Hl%r L,

[EA4IR VIR LAET L —F AT LICEWTHBEI A VICEIII B EEE
SOMOBI%ERL 72,

FAEZERT B 7ODOTRE

[0021] LAF. AFEBO—REHEICLZ0O0RY MIBIEES L OCRHEHEEEHE
ZlORy MI2OWT, BEZZRB LD DHAT 5,

[0022] BTICRLAELDICAERERREICELZ2ORY MIBITFE2TL—FPRT L
&, P—RE—FICHARAEINEMBEBRER L —F12EZATVS
o COTL—FLRAFTLTIE, FIEDERE (AHITIE24V) HFHIEINT
WB A vy FUIRFIC, ORy MIERE2H LS 1 IV JHIEES % 4
BULTHYEBARETZZEICLY, TL—F 1 OMBISAILADEEON
KEEBEOFFREBEZTYBIDLDICERINTWS,

[0023] 7d, AEBEEBICEVTE. T—50OREM (KBIF[E. RBEEESE) I
AHhtT. MTICRLULEKRSIEEt s (ms) . REIEROEBEEMDUTY
(%) . BRBZERICRET DI ENTES,

[0024] AEBEFMEICST2EMBEBRERTL —F 113, RRORMOBTHR
LB DERKRIC, MBI, XK PF—IXFa1T7BLCEEREZOD
NRIC—FNCESER L. RO A L DEBERIC, NARICEBABNICELY 7—
YF AT EEERICE LT TT L —FEMEETV. BRI/ L OBERIC
NARICEBNBNDITHM LT —F 2727 L —FRUCIRE| L TER
WOLEIEHT I EICLY T L —FEMELZMRTD2EDTH D, b, ER
BMAEBRER L —F 11E. ORY NOBEROBEEHO TN ZNICERIT SN
W3,

[0025] T L —FEENRREICH DEMBFEIREMR T L —F 1 27 L —FHEIRIARE
ICHIYEBABERICK. ORY MUBEEE2HALDS M IV THIEESICE 2
TRAYFUITRFEEBREE LT, M2ICRLELDICAEDEE (K



WO 2018/097230 5 PCT/JP2017/042164

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

BITIE24V) #70L—F1 ORI IVICEINMLTTZ—F a7 %RK3| L
TEBRNLEIZBEL., T L —FFENRRERZMEIRT 5,

BISHRAR =& S I, BMBESEER IL—F 1IIBWVWTUE, 7—YF2
TaEERNOEIZRELTT L —FMRUEE L%IE. T LI (
IADRBRBIREE BRI T 2HE ALV,

FIT, AEBEBREICEWTIER., 7L —FEBRREICE T 2RI LA
DBEBICLDIRVFHESIURREZMEI TR, WolkAT L —F#
FRIABAZEMRINAEDS, H2ICRLELDICHBEIMILADBEEZON-O
FFHEHETZ, COLIICTL—FERREBICEVWTR#EIMIILADEEO
NEBEOFFEERBIHRYIRT ZEICELY., BRAEEONETZIEHIC
EARTIRIVFBENMIGI I, EIXREIELND EHIC, ORY
7—LREOEE FREIFITE B,

BiziE, DUTY (ON/OFFtE) 5 0%DHBEI 1 2VEIMERY
. BR%%0. 33A&9dB&, 12VX0. 33AX0. 5=1. 98 (w
) £V, 24VEEREMULAES (24VX0, 33A=7. 92W)
IR T, RELQBIXPRABLN S,

THIC, ARBEEEBICEWTIE, M#EIMIILADBEDON /O F FHIfH
WKEYRET D/ A XITREAT BRIBEBAOBRZEEZMEI TR, LUTFIC
HMANDBINERZHE L TWD,

Thabb, AEEBEICSWTIE., BMEEBNER I L—F10TL—
FRMBRIREICEWT, JL—F 1 OR#EIMIV~DBEONELBEOFF &
ARXEITIRYIRTERIC., EHROBENE IR T SNERORMEI M IILOBET
. BBEONDYAMIIVIBLBEOFFDIAMIVITANITND LD ICHERK
INTWS, BFELLIF. BEONDYSMIVIBLITBEOFFDY 12
VIN. TRTOIAIVTICBWTEBOB#IMVETTNSE L DICT
%,

B3idk. HTICRLETL—FIRFTALICBEVWT, 7L —FERIREICT
I A IVICEIMMI N2 BEBESO—FlzRLETH D, AHICEWTIK



WO 2018/097230 6 PCT/JP2017/042164

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

 B3ICRLELDIC, ORYy b3 DDEREEN (Jt 1, Jt2, Jt3
) D3 DOMEIAIIDOET, BEONSLITBEOFFOYM IVINT
RTFNRTWB,

AEREMEICSVWTIE, LROBREREADZEICEY., 7L —F@EHRR
RICBIT2EHBOME I I NADBEONSLITEEOFFODY 1 IV IH
B OANTEICERDZDT, ON/OF FRREBICEITZ /1 XDFKES
AIVIHHBEIMINTEICERY., /A ADORRFHEE % E)E L THEIESS
AND/A XL DBHEZNETEIENTES,

IHIC, F3IKRLAEFICBWTIR, AffEz—E& LT, BEONSB LT
BEOFFODON OFFLE (DUTY) #5354 LICERAIETVLS,
ZhICEY, BIE/ A ZDARY MVILBSIRNMERT 2 & A HFTE
%,

T —FHERREBICTR#BEI M IIVICEIINI NS ERESOMOF & L TR

C BAICRLELDIC. BEONSLIVBEOFFORM v Fr VAR A
SUFLICERIEDELIICLTERLV,

AFICEWTEH, T —FEBRREBICB T 2EHOMEI N IL~DREO
NELCBREOFFOYM IV UMMM N EICEAZDT, ONSO
FFRERICBTD/AXDRESIAIVIPRMBIMNTEICERY, /
A XORFFEEZONE L TRIIEEAD /M XL 2BREEZHT S &
NTED,

B, MAIRLERATIE, ON/OF FEEERAZBEE L TWBH, BFA
ELTIE, BEONBLIVEEOFFORA v FVIERERAS Vv LICE
AIE. BT, ONOFFHUERLSVILILERAIESZLIICLTHR
W ThiCkY, BFEE/ A ZDOZRY MUVIEBEIRMMEXRT 2 2 & D EfE
TZ %,

LB LD IS, LEERBREICK 20Ky MIEEES L ORI #EE
BZmAORy MIENE, T —FHERRRBICS T BB IANIILTOT
FILF—HE - RBEIEIT B EHIC. ONOF FEEICH->TRETS



WO 2018/097230 7 PCT/JP2017/042164

4RI & BEDBB~OBHBEIE T ENTED,
RS DERA

[0038] 1 JL—#*
2 OFRvy MEEHES



WO 2018/097230 8 PCT/JP2017/042164

[55KIA1]

[553K1R2]

[553KIR3]

55 KIR4]

55 3KIR5]

[E53KIR6]

[553KIR7]

fa R D&

EHEBSREM L —F2EBALY—RE—FVICLYRBEIND
EREEhA AT 50Ky hOEIEEBTH> T,

RIS EMMESRER L —F 0 7L —FEBRIREBICS VT, Bk
BRI FEEER L —F OB I M L~ADEEONEEEOFF &
ZRBEICHEYIRL. TOR. ERORIERH#EIMILOBETYH RS ES
AIEEBEONDY A I VIR TNBELDICERINTWS, OKRY b
HIEHRE

AIECBEONDY M IV VB L VRIBEBEOFFDY M IV /DM

. EROREMBEIAIILOBTIN2 LI ICEBRINTWS, &
RIE1BHFOORY MEIEES

Bt EEONS L VRIEEEEOFFOON /" OF FLLRAZZHFI
ZEIICHERINTWS, BREB1 FAE2ICEBHOOR Y MEE
B

AIEEON O F FLLROERE SV LITITD L DICERINTW

3. BEKEIEHFOORY MIERKE,

BB BEONBLVEIEEEBEOF FORA v F vV VAR A TR
TELDICHERINTVWS, BRIE1BE4OVWTIN—IRICEEHD
ORy MEEEE

RIS AA v FV TERBOERES VF LITITO LD ICERINT
W5, EXRIESEHOON Y MlHEE

BREITDBECOVWTNA—IRHICREHOOR Y MEIHERE &

RIECARY MEIEEBICL > THESh 2RE#ME. 2EALOR
v b



1/2

WO 2018/097230 PCT/IP2017/042164
[B41]
24V
WEHER | arsy
HEH{E S {
[E42]
24V
B ts(ms)
[ " —r—>
toff(ms)  ton(ms)
% 5| BAgA (24VENND)
[E43]
Jtl ON OFF |[ON OFF [ON OFF ON OFF |ON OFF
i————————bf———bd—————"—*d————n—bﬁ———#i—bé——————)d—b
65% 35% 68% 32% 70% 30% 60% 40% 65% 35%
Jt2 ON ofFF |ON OFF |ON OFF ON OFF [ON OFF
I e ——— re—>a > > > < > > >
65% 35% 68% 32% 70% 30% 60% 40% 65% 35%
Jt6 ON OFF [ON OFF [ON OFF ON OFF |ON OFF
< >4 >4 —p4 —>-4 >4 >4 > <4 > 4 » 44—
65% 35% 63% 32% 70% 60% 40% 65% 35%



2/2

WO 2018/097230 PCT/JP2017/042164
[E44]
) AHzZ) | ASKHD)  AYSHHD) A(HZ) A
Jit [oN oFr [ON oFF [oN OFF [ON oFf [oN OFF
A-5%(Hz)  AYSN(HZ) | A(H2) . AH) L ARKHD

<

ON OFF

Jt2 ON OFF ON OFF |ON OFF ON OFF




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2017/042164

A. CLASSIFICATION OF SUBJECT MATTER
Int. C1. B25J19/00(2006.01)1

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Int. Cl. B25J19/00

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

Published examined utility model applications of Japan 1922-19%6
Published unexamined utility model applications of Japan 1971-2018
Registered utility model specifications of Japan 1996-2018
Published registered utility model applications of Japan 1994-2018

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

MANAGEMENT CO., LTD.)

07 April 2016 & CN 106575932 A

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2013-67009 A (DENSO WAVE INC.) 18 April 2013, 1-2, 7
Y paragraphs [0016], [0029]-[0101], fig. 1-7 (Family: 3-6
none)
Y JP 2005-176472 A (CALSONIC KANSEI CORP.) 30 June 2005, 3-6
paragraphs [0001]-[0007] (Family: none)
A WO 2016/051740 Al (PANASONIC INTELLECTUAL PROPERTY 1-7

& 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

“B” 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)

“O”  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

“T”  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

“X”  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

“Y” 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

“&”  document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

Name and mailing address of the ISA/
Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT International application No.

2009 & US 2008/0156597 Al & DE 102007062779 Al

PCT/JP2017/042164
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP2009-14196 A (HARMONICDRIVE SYSTEMS INC.) 22 January 1-7

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




EERERA R

ERHEEE PCT/ JP2017/042164

A EUORTL5TOSE (HEEFRE (1 PC) )
Int.CL. B25J19/00(2006. 01) i

B. #H&EZITo7nW

21T o T/ MRER (HERFRF2E (T PC) )
Int.CL. B25J19/00

B/NBE R OB B TR To - BFICEENns 60
HAREEAFEAH 1922—19964F
H AREAREAFEAR 1971—201 84
H AR EE A 285N 1996—20184E
HAREBREEAFEAR 1994—201 84

FERAECHEALIZETT —F =R (F—F X=X DLFF,

A U7 RS

C. BET L L8050 53Tk

51 Lk BEd 5
BT Y —% BSOS RO A BT 5 & &3, T 5 EFT oS HREOF B
X JP 2013-67009 A (B &7V —17 = —7) 2013.04. 18, BE¥% 1-2,7
Y [0016], [0029]-[0101], K 1-7 (77 I U—721L) 3-6
Y JP 2005-176472 A (hV Y = 7 Bt S 2005, 06,30, Br| 3-6
7%0001]-[0007] (77 I U—721L)
A WO 2016/051740 Al (VX F YV =v 7 I PR Y AL MRS 1-7
2016. 04. 07 & CN 106575932 A

W CHROBEICHMABIES TN D,

RF 772U —ZBT AR E S,

* BIEBObT TV —

TA] BICEED S 5 LTI <. —RAVET K ER =4
H oD

TE] EBREEHOBBEEIIETTH L, ERRHER
PIBICAREINZHO

[L ) BT RICRELIRET 5 O X I tho TR O 4T
AE L ok 2Bk 25+ 5701231 39
B30 BB &M

o] NERICL 28R, A, BTREICS kKT 5300

[P EBEMEERRTC, D EEEOTEOEME L 725 HE

D HDHIANE S-S0k

[T) ERRHEEA SO HRICAR SN TH - T
HEE & FET 2 b DTk BHOFEIE R

DBYREOT- DB HT 20D

[X] BCEED H 5 kT o T, MEE LA TR
OFFRMESOLESMERN I e EZ NS B0

TY ] BRCEED 55 kT o T, Yassik & o> 1 LA
o3kl 0, BEEIZL S THETHLHEERIC
Lo THERERNEEZEZ NS LD

(& F—5 2 773U =30k

EpSRE LT T L H
08. 02. 2018

E| AR A O R E H
20. 0

2. 2018

EEFHEME O TR B H TH
ARERTT (1 SA]P)
HWEESZ100—8915
HEHTRARENE=TH4% 3=

BHHITHEEE MEROHDHIEE)
B HHE
FEEHkE 03—3581—-1101

3U 9618

Pt 3364

BAPCT / I1SA 210 (HE2~—) (2015%#1A8)




ER A EpsHEEE S PCT/ JP2017./042164

C (Bix) . BEd 5 R0 L5 3k

ST SOk TR S
BT — SIS RO EOEFTAMET S & X1k, FoMET S EFOER #HREOF S
A JP 2009-14196 A (kX tt—F=v PV « RKIA4T «- VAT LX) | 1-7

2009. 01. 22 & US 2008/0156597 Al & DE 102007062779 Al

HAPCT / ISA 210 (HE2_—Y0k%) (2015%1H4°)




	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 - description
	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

