10

15

20

25

SFT7HET2H2 3 BHREE
SMT7THE AT47) F1 005 65 FIRBUYHERFM,
DEAFRmsAE . SfMm7411H13H

] %S
JE e X &% F L OR e
DRSPS ke o B R
- w ®  #
Wy LE # X & £ M 1 C
R R AR ER A F 28 = R’ H
- T T
[ FFRARER A TR B+ H 7 - i

+ 3'S

1 JREOFEREFTEAT D,
2 FRAEMITESEOAHELET D,
FOE K OH B
() AR THWDBEFEDER L, AP THNTED D1F, RO LB TH D,
ARPRFR BTN ES 2023 —-80008 0 5HICHONTHMT 44
H 22 BIZ L=k
ARIERFRE R RS T OB 3996 40 65 (EHOAF : K
P ACE
ARIEAFEY] - ROERFFFICAR D RO, A 3b RKIEICLR D FPIE
FICHIG LT PRI 1) E v,

HORIE D

b=}

1



10

15

20

25

AEHIE - AREREF ISR 2 IE R OXE (F10)

1A KESFE 432537 854AH (F1)

H1 o 1 ARICE S S 7o 5

F2AH  KERHTFHE153768 1548 (F2)

H 3 KkEHTFHE12421185AH (H3)

HAnHH - EEVE5-53760% (EHRFE7—-24915%) OCD—R
M (H4)

Bk
AR R 2T HT,

H2 FROME
A, B HIRE SRR D RRASE R IROBEFR TH Y . F L. A

TR DOHESMERINAR D W OLEETH D,

1 BTSRRI D PhioRES
(1) #EIE, BHOLFE TZMEHAR) &3 28MICONT, Fal 442

H2 20, FafiEZ L, SFR1 998 H 1 0 B, ARIFRFFFICER 2 FiartED

RERERAEZ T GEREOR : 5) ,

FEIE, S HEL 2H 1 2 H, KERFOFERKEL ~ 3, 5I1TFR 55
IZo&, BT AR L, FEFTIE. 2hEEH)2023—-800080
TEHEME LTHER L,

(B) FFFFTIX. AATHEA4A 220, ERFHICONT TREERH ORI,
RV SETZ720N, 1 L DR ORIERIR) 2 L. ZOEARIT, FES A7 H,
JREIC Rk S LT,

(@) JREIE, 46 H 5 B, MITICH L, AREEFROEE L2 RD 5 AR 2
ik L7,

2 ARERFEIHONEE

(1) AHHFORFEROBHEOTLHEIL. UTOLBY THD,

I

(2)

5

2



10

15

20

25

—
rmh

kI 1]

Dl EB LMD AR MR E R O KMEMACEHZ BT, ARt 7e< &b
VD NS NREFE D B THME | B T v TEM & BEL T RETY
%y M OREANZELE Sdu, AL/ A MO DB MHE B /3 A

N ORI % > TIRRE T/ A N T O BB TR T B D 24 DR
LM & BIRREA ORI 2 3 &2 b THE O s 5 T v IC s
M D & & bIT, ML OIS EEH OERE 2 FHE T RE ISR T b7
B OHEREIM & 25 2 72 2 L 2R 3 5 b Ak
aoRIE 2 ]

RITRCAE AT O Rl B B A 2 BRGS0 12 K o Tl L7 BRIC, M/ Oni
HEHMIZ L > TBE L2 MEIOREICEILT 2L, ALy T
YEDHDLFEMIZ LTy THMPEHEINTND Z L 2R E T 556K
I 1 Fed o et HACKE,
ok 3]

AIRCEA ORI EEAM T, SN2 MO & v 7R OZ OB Z R T
NA NSO DK B ANA N FE ORI, K OVE I AT TR
JHA. YA ORI EEM O LSS E A & — RIS S
TS Z L Z KL T 256K 1 Gl o ALk
[Ghkm 4]

ATFE L MER AL, ZMED AR MEA b ey THEE S X 5 ITHk S
MR AR DR 23 L R D FIHRIES 53 & B AR 53 & A2 43 B S 4.

RTFCAR ORI & BN Bl S T B 2 AWICHEFE T 5 & &L hic, 4
AR D FTR N 53 B S AU 72 B 0 RS IR & FAET TR SRR T D= o
B2 OEFEMM A AT L 2REE T 25 RELTIE I OWVThnIC
Rk D Lotk F 2K
[FHRIE 5]

[

b=11103



10

15

20

25

ARLIEAS M S, 77 AT —NF 7 v 7 ET7 A0 bk EnLTns 2
C AN L T 2 EESRIE 1 TIE 4 O WIS R O otk AR,
(2) A B
AEBEOTHEIT. B TRFFam) (F10) o [FEHOFEMZRBHN]
LOEKHED LB Th o,
3 AREFROHBOES
AEFROHEROET X, W TAEROBHOEE] ODLEBY THY,
RGO TRT HEF R (F 1IN D HEME R ORI O R an) 125t
LHIETX. B, ko sBY THD,
(1) AREFREATEH 1AL LT DL, ROLEBY EENREESNRD
DD AEF TITH 1 TIERY,
7 H 15N
LMEDIHBZ B D LA AR =Y KBFIZBNT, kEOIEZE D A
BARGART vy b1 2 &, MIRABRER T v b1 2 LMSE U CTEN A EE
Tho, YSAERARY v M1 214 —"—7 1 v b L., HIRZALED
FEAG DA i 80~ & F 5 ORI 2 78 - 7R BB THE O RHEFIT T TRRT
BND2ODHAREIFFT7 T v 713, 148, A2 20HEXFT T
vy 713, 14ZAFOHRREILTHEMT DL L BIT, B%2ODH
BEXF77v7 13, 140HEEZHE ISR b0 FBE
2 2 & & A To M AR — Y KA,
A —BR
DI LB MDA M O WHERACEHZBW T, Hisgd < &b
LVEDNA NEAEF D Iy TEM & BIReH » TEM & B LTtk
WA THEHM OREANCFELE S 4L, AL N A MDA DK WE 5
NA N OWUF % B TRRE TN A b ORIz )it TR B b A D
AT B & 0 RTRRAE A DO RTS EHA 2 X 2 b O J1 5T 55 C AL T

4



10

15

fT oL & bIT, YREAEA ORTS EEA O R IE 2 SR FTRR ISR b
T D EAE LM & & i 2 72 ot AR
T AHEA

AR > 7HBA & Sy BE L7 IR BB C 2540 » 7 O RN Bl S,
BIED/N R NSO DB IR NA N ORI A2 B T2 IREET AR R
REBIZ T TR DA OIS EEM & | BiEL/EA OiTS EEAM 2 )
A N OHRIGLE CHWSER T 5 & & b, Uik O RS EEM O
i s 2 AT AT RE IR T D AV To AR O RS A 2B L

AAEFEA LI, EAORTEEIRM 2 TRXZX N T OHFREIZNT T
AT B AL, EAEEA SRR A ORI B 2 [N A N TE o R
PP THWZERE T 2 DT L,

H 1R, LEXRE77 713, 14PAERAERZ v M1 21
F—=nN—=T 4y bL, BOEFE2 2128 F25/3Z b & OMEEEBEN

[NZ N ThDRED IRV,

(2) A 11X, SEFES, H1¥EPLE, F2AH,. F38H, H42HO
FRHCEE (BREEEIE, B TRERROBHOES ] 50 2(02)Y
Mb, c. NDDEBYTHD, AT, JHIC TH2EHEHE) . TH 3R
FIH . TH4ATEEE] Loy, FET TR 2EEFESE] Lo, ) I
EOSWTESIZHEAZTHZ ENTE LD TR,

(3) AfEFEH 2, 3. 5L, WTNHARMEREN 1 ORIFFEFHEHEL LR THZD
bOTHDEZA, A LIE, HEE. B 1EH, B2 0HFHEEIC
EONWTEGICRRAETHIENTERLLDOTIERWNDL, REFHH 2, 3,
5HEERIC, HEEN, P 1M, H 2Rl FREFEICESVTES RN Z
THZENTELLD TR,

& EROFRIIE 9 H
H 1 RIS < AR 1 OMEAME R IR 25 HIF DR Y



10

15

20

25

%3

WVHEFDOFIR

(45D F5E)

1

AEFROW 1 R OFRE K ORI 1 & H 1 3B L O —BROFEITR
WD, bodb, AIEERIL B 1RBALZREICENMOL T, KR &
H 1AL DERZREL TWD,

Thbb, F1AHMOK 1, 20L80, A 1T OHEERTC, B 13
HOABEXF7Z7 v 713, 14IFHABERERT Yy M1 2DFFNZTHWIZ
ERET D L VO RS N TTE Y, ERHBERC, LERER T Y M1
2 (NANHEBY Iy 7THM) LEFMC, AEXFEZ7I7 713, 14
(EHOHBEEM) Mizbhb &, LT, AEXF7I v 71 3,
14 (EAOEHEEHM) FLNEICEB SIS 2 & &) Hifirg BN
FIELTWEDOTHLND, YEFTHNIT, REFFHOLHEL LT, £hH
DO FTE G OMEREALE 2 [N SHgfl] MO ARHFREIH 1 0 T2 T
CETERET LI EIIAFRERTIERS, ©DLAHRICED LN D Z & DOfilg
Thd, KFITEWT, ZHOHEMMZ [N M) CTHUVIZERT
HoL . BOEBFE2 210852 N EDOMBREEN (XX R FEp <
HORENBRNZ & ([RX PR THDHZ &) &, EERHEER
(272 05720,

AEgERIL, T TAEXFE77 713, 14)] BABEEEEE S THiOA
FT22&T, ABEBOWEOCEHZZS D THLNE, LD FNED
TA XA, HDWVIEIANRA T v TEOMIEMRKIE: EIZx ST 2 O T
W, 1L LTI, THEXR 77713, 14] PDLEREKEES
RN O ANA N THZBOBMICERE LGS, D EbABEEMLAMAT
HEPAPIED Z LI, FRICHBEOBE AW TE 2 <20 BEN R
WTE L D LI LNTHLIND, ZOX ) RETITIIAERERLH
HEVNZD, | T D,



10

15

20

25

LWLZRG, HIAMOREIT (7771 3BLO1 4 &2kDM1T2
ZEICE o TAELLINAEDOENEIFEMIEL, LWBEOEIICL > TRIEFE
SNDTREOENTELD, WhZp L BESFROAMND ML TWVWD, |
MELBARTDICEEEY, MOMIMELRET DEHS . BB T
A NFHE) #HERT Db VWD TH- T, MM N2 T 28k
FRLTWD LT oARMRERIT, BEDHTTHREZ K<,

Flo, H1a®MIS, THEXR 77y 713, 14] BAAMNEKREED
Wl TH 2L LT rdElEny (M3 FTCEMOIELHART HICTE
RN )

L7ehio T, AR ROLEZER OA IR 2 HENITIE Y TH D,

3(1) AEFFRIT, B 2isFHICOWT, TH 2Rl FHEOER 18, 19

X7 7 VX —ONEEZHERFT L2000 THLIND, - H 2R FEHDIE
FEf18. 191, ~H1EHAOAREIFFZT7 v 713, 1 4% 28T
LB SE D XD I 28T 2 R"8 92 6 O Tk, | &3 257,
7TV —DAEEMRT D 2 L. AR L O NIEE S Ty T
M@ L ThHy TEHMONUOLFEOMEICENT L2 L LR, H 2
FERFHDOIERE L 8, 1 9IIH 1 BHOAEXR 77 v 713, 1412k
JETDHEDTHLND ., AFFROHWIIRL TH D,

(2) Fi, AfEERZ, B 3RFEHEICOWT, [TH 3FHEFEO ¥ 7RE Y
1313, #ESSZMIL T —7EHM 1 42852 LT A by FEULV
=V T ERZWVWEICT Dm0 LD THSL NG, B 3FEFEED
Z7RE 1 3R, H1IEHOAREIFZ 7 v 713, 1413 dob0
EIEWZT, HIBHOAEIR 77 v 713, 1 4% 8 FHICAES
D EDICHRZ DTEATERRT 20D TIERY, | L350, H3AH
1%, TR OERBEIX, 77 Y v — OO 2 fRslc T 57
WIT, 77V —OEEICEE SN FELZRMT 52 & B L OFHEKE

7



10

15

20

4

ERETTIHEDIERTONEZETA Ly PBLORL—2 7 (Ob) 28OH
HAN—EH nER kT2 L) EEInNTEBY, 77 ¥y —DIEEH S D
EHiZARICT 22 L 2B LT, 77 VY —DOFERAEOEREMIE L A fEIcT
HTEERLTND ZEND, REFROHBIIRE TH D,

o, AREFERIE, F4ARZHFHEICOWT, [WEORDIITAEIZE

LT HZ LICEMAET DO THLI DL, FH1IEBPIZBNT, H4
REFHAZEZICLTH, HOAEFE2 2%, AR 1O, ERMEERIC
RAHMELTHZ LI, BEILGLELDO LTV, | &T2508, H4R
Hmic, (22T ZoBRE, —FRHOSHRENOZIC S +aoxin T,
HOoFRHBIERZ7 7o T —va v a2 L2885, | &0
REN DL ENbT 5L HAREFRIT, EHEOKREMIELZ AL
52 EITHER VY, MM T, FH2RfEFHOIERE 1 8, 19, H 3f#H
HOZ 7HRESG 1 313, WIS AEFEIEH 1. B 1AL OR 4 LEHFHD
HEERTICBEIC A O TH 5,
9T D&, HEETHNE, H1IEIIZEBWT, H 2RHFHDER
18. 19, H3RFHEDY 7IRH/2 1 3O, H4REFHASEIC
ToHE, MORFE2 2%, AUERPI1 EH 1 B OMERIHRLALE ST
HZERAELIBBEILEBE LD THY, KFZHENT, BEERAH L &b
WD RIRUN,
LD L0 RIAFEP 1 OMESMERANIAR 2 BRI OHIRNIIR Y TH Y |

WRFERETHHLAMHI 2, 3. 5 OMEMMERANTLR 2 A58 O HH & &
HBTHD,
(P& D E3E)

1

1 RINE, TAR—YEKE & LT THARIEE), FFICYa X 7IICusET

HEXIHEH) ¥5b0THY., THREOHFEDOEHAZHEL, BRIZL-T
FIE R Z SN DR A FENCHERRT 5, AR 2Rt 2 L) ZBBD—

8



10

15

20

25

2

DLFTEDTH-T, LMD ARZ FOY A4 XIRLEAR LIS LT, ZEEEED
LMK E 22 ICHET D 2 L BAEEZET LMD AR FNEDY A
AR, HDVIEIANANT v T HEOHIEFERE 7 EITRHET 5 2 &S AlRe e Aotk
RARB 2R A MZTRIET 28] 2HNE T 2RI 1 &%, R~
SEIHIRE =< BIZT D,

F7o, H1RIIE, EOMRFEL LT, WEXF 77y 713, 1405,
AERERTy b1 2% TA—"=T 4y ] | Thbb, AEHRERT v b
1 20RMmMEFRZE) LOCRBESN, £TOLET, 77 vy 7 BRARFEICH LT
R DD FRILFE OB X & WK 2 72D ONANTANT B £ ) &
TLHHLOTHY, ZOENZRMET DI, AWEXF7I7y 713, 14
Z XA NFE) TidZe IR o) | $722bb, "2 MMy T E2E
DALE CTROMITDRERH DD TH- T, [NWNANFE] »OOREDAITT
E. 1 BPAORELMRERT D Z LIXTERY,

FE A DT EEM OFE DT AL E 2 (SN2 MRl S AR 1 O T
ARNTE) ICEFETLZ %, BRICEDOND Z EOHIREICH DL L b, 3XF
HEDOEHETHLH LBV T LI TET, AMFEFRICBIT DRI L L H 1
FH L OFERORBEITTR D L7200,

H 1B, AMERERDPEE LBV OEER H 5,

AT, B 1 AR, oM @2 RET Hatdlh . BMmAYIC T2 K
THES) ZHERT DL 2 <, AEFEROREITAMRE R EOEREL T D2,
H1A®RIZIE, TR o7 7y 7iE, RISk L TEERICEE S
ALEICHY | WEXFEZ T v 7 13, 1408, WEZTRT v &4 —N
— 74y N AONE, TRbbARERZT R T v b EFE UALE TROMIT 55
ZEMEH S, 2o TREIZR U TEREMICHEE SNAE] 13, B 1 AR
D77y 71 ADH2 512D T —/ =208 —721%E->TI
HIZEl 2RI, FidfEOMT b2 & NI & DS E 7213 EHE 1534

9



10

15

20

25

U, Kelzmmansd Loz, EEZZAmN->T, ZL T HNAEWIZHD
ST LTS, | i, T7bb [NR MR Thd I ENPHIRINT
WD,

ZbZb, WEXR 77713, 140D ITINMEEZ N2 K TFE) I
EELIGE, REOHAFEOEHZHAEL, | &5 F 13O B ERK
SNRNWZ EITALNTH- T, JRED ERFERITIVTNHREATH D,

JREIL, H1adic, THEXFEZI7 713, 14) BARMNREEES
R THD LT HREIRVEDOTRGT L5, B 1AHRITIE. 177 v 73,
HAEZTRTy heAd—_"—=T7 1y FL, | E¢RHINTEY, ABEIFT 7
vy 713, 1APNRMNREEB IR THL Z LWL INTND,

3 JFAIE, ¥EFTHNE, F1IEHICENT, H2R#FEHEL22E5I2T D
L HROREFE2 2%, AP 1 OMERICRINMEET DI LIEESICH
B LBZEOEEELT D,

LInLRi b, JRED 1770y —OEEMER T2 Z L3, AEEH 1O
NANBEED Ty TEHMZB T Th -y TEHMONBOHAE OALEIAERNT 5
ZEElREBEND] EOFERIZ, H2EREFHEIZRN IR NBEES v T
A 2B EE TV LRICBWTRENR S . 177 V% —OfrE &R+
5] LORBMEILKRIFERST 2D TRETH D,

Fio, FEE, H3RBEFHEICOWT, ZhNT I Vv —DFEMNE DR
EZARICTAZEZRLTWAEOERELT LA, H 3aFHHIT, H 1%
HOLFEXRF7T7 713, 14% N2 FNFE ICESED L 9ICHizD
BRI 2”292 b O TR0,

EhiC, FEIE, F4REFHEICOWT, EAEOKEMEZBNE T2
CICHERWEDEELT LN, £ITHINLEVST, A1 EH 1
FEPORBEIIR LR LD THD L, A1 & H 1B OREOTITALEL,
TNENOREZRT L LICEFMT 2D THLE, B 1EHIZBWT,

10



FARBFHEEZSEBIILTH, BOEFE2 2%, AR 1 OHIERIZKRD
(L &35 2 LTRGBS L3 2720,
4 KRB 2, 3. 51X, AR LICERETARHATHD . AR 1 LH
BRIz, 13, H 2 sl FHREICHK SV THEENR G IHBTHZ ERT
b DO TIEZR Y,
5 LEDLBY | AHFFROHMIZEY (T2,
o4 HEH T O
1 AEEREBHONEKE
(1) H1olckhid, RIFFMEICIL, AEEFEPIZONT, KD LBY DR
WL enRBooNnD (LIF, (] EAEHMEOBRKERSZ, [X]
EARMFHMEBOMmZ, ENENRT, )
T o
AEHEHIL, 779V =R T A A=Y, T IV —), LEFH—
R, V=24 A4 TDOREFEDODLMERKHZET 260 THL ([0
001]) .
A PERELN
PR, TOMDT TV X =R T 4 A=V EOLEALRHT, N A b
RUVTAL, HDOWIe y T REDEEEZZY, TrfR—Ta &%
LLAEDLTDIZ, KMEDARZX NEFEOY A XALBITIE L T, FHEY A X
RNy TOEOREINTWND, TNHT TV —RT A=V %
DIMEHALEHT, ZMEDANZA NFEDOY A ARITHIET HZ L2k D,
ERBEZEBDDLDOEMMDO L NANT v T RS ORI IERRE L FfT-
FEHZENRDLERLTWS ([0002]) .
U BRI L L D LT 5
LU, JEREIRTIR, ERT I Vv —ART 4 2=V FEOL
PERAREBIOSGEITIE, BEDONRA NVEDOH A XL, HDWVIEANA T

11



10

15

20

25

v TEOHIEBREICKHET 2720, FFEONA DA XLF e LITIE
CT, ZHEELROLMEAREZMET LZLERH 5720, KIEIZa X b
MWD EVIESEZALTCWE ([0005] [o006]) .,

F o, WERBEIIZ, LKHEDONRA SOV A AL/ BT ETRTHD
THEDINA S DY A AR 72 SIS U T, ZEEO TR %2 HE
L7iceLTh, Hoomann< FHESCKRD DMIEHEER E 255 2 &
WRETHD LW EREZAE LTV ([0007]) .

ARUEAFINL, ERIECRHEIFOMES 2R T 2720l snizb DT
b, TOHMETDHLEZ AL, BEDARA MDA XRLHREITIST
T, ZHEEZHEOLMEALRE ZEAICHET 22 < AEEZFTD
THEDNA NEDT A AR, HDHWIIANA NT v FEOFEMERER L
(RS T D Z EMARER LK ZEa X M TRIETL2Z2212H 5
([ooo08]) .

AR 2 R D T2 O D F B

AU 1L, FoRE L RO AR L, KON NEE S b
y FEM OREANC, LA ORI EHEM 2B E L, #iEeAE 4 O RS EE
MAENSRZ N TFEOFRETHECEWVCEET D &L bic, UL A O
S UM D5 R 2 . BEE ORI L o TR 5 2 21Tk
D, KEAEDNRA RO EHFEHREFBDODLEIIICHERLZLDOTH D
([o009] [o010]) ,

F RAOEMOIEE, FHORHFR

[K4] ZZOREOEROIFIE2 27T HDOTHY . ZOEMFREIC
H%DHT TV —2 1 TiE, WROT T V% — L RIS LMEDERD N A N
BEON y THM 2 2&2HATBY ., £, By TEM 2 2 0OREMIZE
B XA, BIFE N A MO OB B /S A N T E O RSz T Tk
FoENDEAEOREEEME L TOLELFD EHAxL26Db, 26b (A

12



10

B, [X4]
ML E RO N5,
Hh YL U T AL

7o S o
[X9]

R L9
D7 7 A=, W@ D%A D

[K9] 26 .

(26 a |

R HEyFHERENRHWENS ([00 3 3]

[0038])

(4]

[x19]

26a

13

26a

. WwWIht T26b) @
ERDOEEHARL26 Db,
HET DL L BIT
BRI 2 7 2 i A T2, ZOBEBOEETM 2 7 L LT

2. Ty 7 ETAMBIR Db OO, 2 B OB
[ S 42 K D A g A

26 bAENAKTFEOD
AREIZER 1T B4

[0034] [0036]



10

15

20

ZORIITHERTDZLITED . DN SOV A AR EITE U T,
SRLHEO LR ZHA ICHET 22 7, HAEEZET D LEDNA
FNEDY A AR, HDVIINANT » T EOREMKRER SITHIET 5 2 &5
ARER AR R X Mo TRt e TEs ([0039] [00
43])

H 1 FE IS RS SRIEFE I 1 oM D 8
(1) H1EHONE

1 AmoRHEE, Bt THE 1SR KO THELSFIED 2] O&BD

ThYH, ZNOORHLOFmOBME I XX, 1 3BE, KRR

WEDEBVBDOND,
(2) AHFEA 1 & B 13 L Oxtik
AERL (FF 1) KOSpimo BB v, A1 R 1B E O—3

MO OFHIE S, AERROBED LB TH Y, AR 1 L H 1 REHIC

X, WOMHESPFET D2 ERRO LN D,

(FHIEE )

R » 7806 & O3Bl L7RRE T UL » M O R m N FLE Sv, A

RN A NSO DEHER DB S A N O % 7 o T RBE TSR~ O Hr g

DT TERT DD LA ORI EEM & Bise/ifs DR EEHM 2 N2 kD

TS CHAMCHEAE 95 & & bIT, SREAAA ORI B OB A5 E % T

Hi ATRE ISR T NI B OBAE T ICBI L, AIFFEH 11X, A O R EE

A T2 NTFER OHgeERIz o TR Hav, SR 23 Aise /e O RS

EEESH & [N A N R ORI CEWICEFE TS oISk L, 1%

X, EIFH T T v 71 3, 14DPABERERTF Yy M1 21 —1"—T 1 v

ML, WOEFE2 21I28TF 2552 FEOAERKRDYE T2 NTE THD

YAV

(3)  AHE R DKL BN

14



10

15

20

25

7 AMEHMEORHEIC LT, AMEEH 1L, TSR L oY A4 X0

BRI LT, ZREROLMEMRE 24 ICHET 22 L7 A
R T DEMEDNA NEDY A ARG, HDHWIEANA T v 7 EOHIE
PEREZ2 EICHIS T 2 2 E N WREZR I E AR 2 = 2 M TR T 5 2 &
i e L, ZOEEZRRT A0 0OFEE LT, TZHEDOARR N
By TEMOREMNC, A OIS ETM A EE L, BiRCES ORTH
R & S A N FERO R BT CRAMCEAE TS & L bis, UEEAAD
AT B A O RS IR 4 . BB OERETH I L > THifivRe L +2 2 LTk
V. EADNRAPDOGIEFEDNRESODL L IITHERNK] 7060 THDZ
ERROLBIL, £OTDHE, A1 O TELAORIHEHM A /XA M T
O RERTEE CHAVICERET D & & bIC, Mk O RS B O EE
g% . BEEOERAMIC L > THREATRE] &35 2 &I X 2 I BRI,
FEA DRI B 2 /S A b T E O H YL T 5 T HWZERE LT, Z£4 DR
HEEM OERE L2 TG T2 L1000 . EADAR NEEXHEL L L
BT, LAEDONR M Pl D FNCES EF 5 Z L& AfREic L, LMo
NRANEDY A XL, HDHWIEANA T v FHEOMIEFEEE R EITxtiisd
D2 ENFRER AR AKX M TiRET a2 Lich b vz b,

A 7. B 1 AREOTEROEBRE IS T, 1T, EENCEET

DM, LEOBZIZL T, WEAEEZRKRITEY (1578 LTH
HRONPENRER I INDZLEEE L, hvx, ABEIFR 77 v
13, 14%HFEHRERTry M1 2IA—""—T7 4y FTHLIBEL,
AEXFR 7T 713, 1ABRAERRKREH > TREDMHT, HOEFE?2
2ICKVIELFHE 7T v 713, 14 %8ELTHREDOENEZRETS
ZELICRVBRTHLDOTHLEROOND, £2TDHE, AWERXFT T
v 713, 14ZAFE/RAERTY M1 21 —"—T v b L EIEE
L. AEXF 77713, 1 ABRAERKREE > TRDMHT, BOEF

15



10

15

20

25

B221CXVHAEIF 77713, 14x28ET 22 LI X 280HE
I, THIZEY, AR L TAHREOENZRE L, EENIEHET 5
THEOILFEOBEOEX 2 IET5Z22hH Y, ERROWRICE Y Ltk
DA BEDY A IR, D WIENRR BT v TEORIERERE R 816
THIEWZHDEND Z LT TERN,

ZOR, B B 1o, F1¥EAOAEIR 77713, 1
ADPHFERERELEBOMRLTHL LT 2RI BRNEOFRLT 228, H 1
RNHRIZ THA—=R=T ¢y ] LORENHDZ EITIMA, LFLOF 1 5
DR EfRRFE . HIFERENOHD L, H1IEHAOHEXFT7 T v 71
3. 14FAELREEOMETH D RO LN, GO L ERITHRHA
TE70,

v Z535E H1EAO, ABEXFT77 713, 1450 BRERT
v b1 2ICA—="=T ¢y T OMRIT. AR 1 OE L TR RS H
1B OREELRRT D720 DOTH D LRO HIL, AEIEH] 1 O Y
K, LEXFF 77713, 1 406DFFEZ NS N FEHIZL, ~R
N T2 O MR T 28T N o7& V) Z &I TERY, D
HIELT, TOXIRERICER LG E, AEXF 77713, 14
DHLF ARG OT . 2K L CHM & OE T & 145 2§23 L.
EENEHE T L LMEOAFEOBEOBE X 21T 25 & v ) REZ IR 5
ZEMTERLK DO THDLND, FROETIIFAEERR S D L2
Do

1) ZDOROJFEEOFRITT D

TOEEE, BEETHIE, RETFHOZE L LT, 2SI, B 1REHAD
FEA ORI EEEM OHENEE [NA M) ET252LNRTEL0TH
HING, EAORHERMZ N2 N TREWCHEBETLZ2 s, ¥
HEFE2 21285 3A N EOMEREN [N T ThDEEN

16



10

15

20

25

RN &R FENRRER L RVEGRVWEDOTRET D,

LrL2pdb, BIEEBIvo By, £bth, W1 EHOELORIHE
M OERSALEZ [N A M) &95 2 SIFHEZERRH D &)~
ETHDH, HEOERIT, AHEEZXR bDOT, TRATE 2R,

/T} Jﬁ%ﬂi\ %%%T&)ﬂ&i\ Eﬁl%&%b:j@b\“(\ %2%6%%1%:@@%%&1

8., 19, H3RMMFHDZ 7 RH/» 1 3OMM. HATWFHEZSEIC
ToL, MOEFE2 2%, AUHFEH1 EH 1 HHOHERITRDOLE L
TOLZEEIRGIBEILBLLEOFEEZT D, LLaens, H1¥EHO
WEXFFZT7 713, 140%DMNINEEZ [NA T ICEETD
ZEWZOWTHEERL NS D Z &1X, "o B0 TH D,

Fo, W2R#EFHROLERE 1 8., 1 91, 77 V¥ — DO ELHEF
THZ e, WIRHFHOZ 7R 1 313, HHERHEERS 1 10—
HELT, 79V —HHDOTA LYy PROL—Y 0 7 2R 20 E D
CE B S OEFE D1 28BS S L IcTHL b, &
R oy & X TRE Sy 1 3 odElc R S e T — MRS T
kY, FHEOBEHRZEBL, TOMITORADE LA EZH/ELICT S
ZlE, ENTREAMETLLOT, H1IEBHOAEIFR 77 v 71 3,
14 LFEH., DRBELRLZDOTHY, WTFNLHLH 1 BHOHE LR
F w713, 14DKEDAMTAEZNZ N FEICEFE 28 T 2R
g5 DO TIEAeN,

IHIZ, HA4RESFHIT, 77 V¥ —miE 1 KOZO FHITE{T D
EREEAEM 2 &, & AMRIEAAE 3 & A MMM HIC LY —RIZER S
N, 77 V% —HiE 1 KO EEEE 2 OLEA R IC#EEE S vz, il
8 28 D 7N S I AEAR HE A O 72 f E A RTAR 5 O 4R IE s i3 T 7= 7
V7 6atTA6bLERIESELZEICEY, 7TV —HIEB1 &k
MEBEEL 2 L. NARNKOT & — A RS IR ERE T 5 55y &

17



10

15

25

DEFEZFHEL, KE2EHRL O THRELMET 2 FHITET
20T, F1IEBHOABEIFF7Z7 v 713, 14 &13HEH. RN R
HDOTHY, HAFREHEFHIZOWVWTEH, H1IBHOAEIFZ T v
13, 140FDFMITAEZNZ N TFEHICEES >8I 27R8 75
H D TR,
v Zof, FUESEL EETLHEZAEBEBLTH, L EOHKHIASR S
4 RA AN
(5) /N
U723 - T, FEAICHRD H 1 3B ORERR 2 AR 1 ORICE T+ 5
Zlid, F2REMEFEESES S CLE LT, YEENRSICEB LG
EWVND T EIFITERWND,, A 1IX, B 1 RBRICESHTHERNA
GWRRAETHIENTERL LN ZLITTERN,
3 AR 2., 3. 5IEONT
AR 1T, H1IBPICESWTHRENASGICEHEZT L LN TE
CIFVZRNNS, TOERFREIRLEH THL AR 2, 3, 5125
WTh, AEFEP L LEERIC, H 1P, H 2 EFEEICE SN TYEEN
KA ETHENTEL D LTV R0,
4 fEda
LR ZduiE, AR R AN LR 28BN ER 0 1372 < RGO F8R
THFEREBIEFEH TR T JREOFERITELH 7220,
KoT, EXDEBYHRT D,
R U PE v SR ECHI T AR 2 5D

BOHIREHE

$
il
i
=

18



10

BHE

BH'E

19

7] i aiil
HH %E —



JP 3996406 B2 2007.10.24

HE 1 0 53

(19) BXESEFF (UP) i F A& #®HE2) (1) 5o E
155 9830964065
(P3996406)
(45)B1TH  TR19E10H 248 (2007, 10. 24) Q4 BHE FHI9ESH 108 (2007.8. 10)
(51) Int.Cl1. F1
A41C 3/12  (a006.01) A41C 3/12 C
A41C 1/06  (2006.01) A41C 3/12 A
A41D 7/00  (2006.01) A41C  1/06
A41D 7/00 G

WMREOE S (213 H)

RN HEES #rER2002-46590 (P2002-46590) (73) FFFTHEE 306040805
(22) R EEI45F2H 220 (2002. 2. 22) HAEHM 1 C
65) BHES 7 F92003-247105 (P2003-2471054) HER/INRERTEERATE 3482051
43) &pAE ERL155E0A5A (2003.9.5) 02
FERERE ERIGEIZA248 (2004.12.24) (74 RE A 100082739
FEL BB BX

(M RAE =mE B
BFNBREATHMETGCEL 18, #=
HAvF AN

(72) 3EBAE g REA
HRINREATHNETG6EL 15, #fAs
HAvF AN

(72) 3EFAE 1T AR
HRINREATHNETG6EL 15, #fAs
HAvF AN

BARRIZA

64) [RADEBFR] HIERTH

(57/)0 00000000

oooooo

0000000000000 0O0OO0OO0O0OO0OO0OO0OO0OOOOOOOOOOOOOOOOOOD
0000000000000 000000000000000O0O0O0OOOOOOOOD
0000000000000 0O00O0O0000O0O0OO0OO0NO0NONOONOO0DOOOOOOOOO
0000000000000 0O0OO0OO0O0OO0OO0OOOOOOOOOOOOOOOOOOOOD
0000000000000 00O0O0O0O0O0O0O0O0OO0OOOOOOOOOOOOOOOOD
0000000000000 0O0OO0OO0OO0OOOOOOO

oooooo
0oO00000000O0O0O0OO0O0OO0OO0OO0OO0OO0OO0OOOOOOOOOOOOOOOOOOOO
0000000000000 0000000000000O0O0OO0NOO0NOOOOOOOOO
0000000000000 0O0O0OO0OO0OOO0OOOOOOOOOOO

oooooo

0000000000000 00O0O0O0O0O0O0OO0OO0OO0OOOOOOOOOOOOOOOOD
0000000000000 0O0O0O0O0O0O0O0OO0OO0DOODOOODOODDODODOODODODODOOD
0000000000000 O0OO0OO0OO0OOOOOOOOOOOOOOOOOOOOOOO
oooooo

0000000000000 0000O0O0O0O0O0O0O0O0OODOODDOODODOODDODODODOOD
0000000000000 0O0O0O0OO0OO0OO0OOOOOOOOOOOOOOODOODODOOD
0000000000000 0OO0O0OO0OO0OO0OO0OO0OOOOOOOOOOOOOOOOOOOD

20



[ e ) ) ) e e A I

OooOooooooDooo oo oooooooogogo

OoOooooooooogoooooDoooDoogogooogoag
e e e e s A A |
e [ |
I e s A A |

Oooo0ooOoood
Ooo0oo0oogooano
[ By
I I [ By
Oo0Ooo0oogoao
Oo0oo0oogoao
Oo0oo0oogoao
Ooo0ooogoao
Ooo0ooogoao
Ooo0ooogoao
Ooo0ooogoao
Ooo0oo0oogoao
Ooo0oo0oogooao
Ooo0oo0oogooano
[ By
I I [ By
Oo0Ooo0oogoao
Oo0oo0oogoao
Oo0oo0oogoao
Ooo0ooogoao
Ooo0ooogoao
Ooo0ooogoao
Ooo0ooogoao
Ooo0oo0oogoao
Ooo0oo0oogooao
Ooo0oo0oogooano
[ By
I I [ By
Oo0Ooo0oogoao
Oo0oo0oogoao
Oo0oo0oogoao
Ooo0ooogoao
Ooo0ooogoao
Ooo0ooogoao
Ooo0ooogoao

OoooooDooooooooDoooooogooogao

OoooooDoooooooDoooooogooogao

OoooooooooooooDooooooooogao

Ooooooooooooooooo0goo

I A A
Ooo0oo0oQgao
Ooo0oo0oQgao
O0Ooo0odgao
Oo0Ooo0ogao
Oo0Ooo0odgao
Ooo0oodgao
Ooo0oodgao
Ooo0oodgao
Ooo0oodgao
Ooo0oogao
Ooo0oodgao
Ooo0ooQgao
Ooo0oo0oQgao
Ooo0oo0oQgao
O0Ooo0odgao
Oo0Ooo0ogao
Oo0Ooo0odgao
Ooo0oodgao
Ooo0oodgao
Ooo0oodgao
Ooo0oodgao
Ooo0oogao
Ooo0oodgao
Ooo0ooQgao
Ooo0oo0oQgao
Ooo0oo0oQgao
O0Ooo0odgao
Oo0Ooo0ogao
Oo0Ooo0odgao
Ooo0oodgao
Ooo0oodgao
Ooo0oodgao
Ooo0oodgao

OoooooooooooooDooooooooogao

O
O

O
O
O
O
O
O

O

O
O
O
O
O
O
O
O
O
O
O
O
O

|
|
|
O
O
|
|
O
O

OoocooOoooogod
Ooocooooogod
OoocoOooogod
OO0 0oooogd
OO0 o0Oo0oooogd
OO0 o0oooogd
Ooo0oo0oooogd
Oooo0ooOoooogd
OooooOoooogod
Oooo0oogoood
Oooo0ooood
Oooo0ooOoood
Oooo0ooOoood
Oooo0ooOoood
Ooo0oo0ooOoood
Oo0OooO0oogood
Oo0ooO0oo-good
Oo0ooO0oo-good

Ooo0oo0oooo
[ By
I By
Y Y Y

O
O
O
O

O
O
O
O
O
OJ
O
O
O
O
O
O
O

O
O

I Y
Oo0oodgao
Ooo0oogao
Oooogao
Ooo0oogao
Ooo0oogo
Ooo0oogo
Ooo0oooQgo
Ooo0ooQgao
A i [
I I [
O0Ooodgaog
I Y
Oo0oodgao
Ooo0oogao
Oooogao
Ooo0oogao
Ooo0oogo
Ooo0oogo
Ooo0oooQgo
Ooo0ooQgao
A i [
I I [
O0Ooodgaog
I Y
Oo0oodgao
Ooo0oogao
Oooogao
Ooo0oogao
Ooo0oogo

@)

go

O
O

O
O

21

O
O
O
O
O
O
O
O
O
O
O
O

O
O
OJ
O
O
O
O
O
O
O
O
O

I R A Y
Ooo0oogoao
Ooo0oogoao
Ooo0oo0ogoo
Ooo0oo0ogoao
I s B
I [ B
I I By
I A By
R Y Y O
Y Y Y
Oo0Ooo0o-goaog
I R A Y
Ooo0oogoao
Ooo0oogoao
Ooo0oo0ogoo

JP 3996406 B2 2007.10.24

gboood

gboogao

O
O
|
|
|
|

O
|
|
|
|
|

O

10

20

30

40

50



Ooo0oo0ooood
Ooo0oo0ooood

I o |
I o |
I o |
I o [
I o
I [ |
I o [ |
I o [ |
Ooooog
Ooooog
Ooooog
I [ |
I o |
I o |
I o |
I o [
I o
I [ |
I o [ |
I o [ |
Ooooog
Ooooog
Ooooog
I [ |
I o |
I o |
I o |
I o [
I o
I [ |
I o [ |
I o [ |
Ooooog
Ooooog

O
O
O
O
O
O
O
O
O
O
O

e [ e e [ ) ) e A e A I

[~ I [ e e ) e A I |
[ ) e o ) ) e A By

™ e e e e e e e e e e s [y I g |

e e e e e s e e |
By e e e e e S s e |

OoooooooOoogoao
OoocoooooOoogoao
OO0 O0Ooo0oogy» O
Y Y Y
s Y ) [ B
OO0 o0Oo0oooogogao
Oo0oo0O0Ooooogogao
Ooo0OoOoooogogogao
OooOoOoooogoogao
OooOoOoooogoogao
Ooooooooogao
Ooooooooogoao
OoooooooOoogoao
OoocoooooOoogoao
OoocoooooOooQgoao
Y Y Y
OO0 o0O0oogooogogao
OO0 o0Oo0oooogogao
Oo0oo0O0Ooooogogao
Ooo0OoOoooogogogao
OooOoOoooogoogao
OooOoOoooogoogao
Ooooooooogao
Ooooooooogoao
OO0y, O0odoao

Oooooood
Oooo0oOoood
OoooO0oOoood
OOoo0ooOgoogodg
Oo0ooO0Oo0googodg
OooO0OoOoogodg
Oooo0oogoogod
Oooo0oogoogood
OooooOoogao
Oooooogao
OooooOoogoao
Oooooogoao
OooooOoogoao
Ooooo0oogoao
Oooo0o0oogoao
OOoOo0ooOgogao
OO0oo0oo0googao
OO0oo0oo0googao
OoOooogoogao
Oooogoogao
OooooOoogao
Oooooogao
OooooOoogoao
Oooooogoao
OooooOoogoao
sy I sy
Ooo0oo0oo0o.mo
O Ooo0oog-maog
OOoo0oog-maog
Oo0Oo0oog-mo
OoOooio.mo
Oooo;mgo
Oooomgo
Ooooompogo

Ooood
Oo0ood
Ooo0ood
O oOooOod
Oo0oodg
Oo0ood
Oo0ood
Ooood
Oood
Oooodg
Oooodg
Ooood
Ooood
Oo0ood
Ooo0ood
O oOooOod
Oo0oodg
Oo0ood
Oo0ood
Ooood
Oood
Oooodg
Oooodg
Ooood
Ooood
Oo0ood
Ooo0ood
O oOooOod
Oo0oodg
Oo0ood

O

O

O

Oooooooooodg

[ (™ T |

OO0 OO0
Oooo0o0ooao

OoOooo0ooOoon0oobooboa.
ODODoDoo0oogoQoooao
OoDODooo0oogoooo
[ S

OO0 « OO0 O3
OoOoogdg

OoOooogdg

Oo0ooogog
Oo0ooogog
O I o [
Ooooogoad
Ooo0ooogoad
Ooo0ooogod
Ooo0ooogod
Ooo0oooOood
I B [
I B [
O Y [
OO0ooOoogog
Oo0ooogog
Oo0ooogog
O I o [
Ooooogoad
Ooo0ooogoad
Ooo0ooogod
Ooo0ooogod
Ooo0oooOood
I B [
I B [
O Y [
OO0ooOoogog
Oo0ooogog
Oo0ooogog
O I o [
Ooooogoad
Ooo0ooogoad

OoOoooogoQoooaoo
I [ ™ [y

Ooooooogogog
Oooooooogoogogodg
Oooooooogoogodg
Oooooooogoogodg
Oooooooooodg
Ooocoooooogogodg
Ooocoooo4gooodg
OO0 oOO0ooogogoag
OO0 oOo0oooogoogoag
Oo0oOo0oooogogog
Oooooogogodg
Oooooogogodg
Ooooooogogog
Oooooooogoogogodg
Oooooooogoogodg
OOy OO0 O0Oood
Oooooooooodg
OO0 « OO0 OoOood
Ooocoooo4gooodg
OO0 oOO0ooogogoag
OO0 oOo0oooogoogoag
Oo0oOo0oooogogog

©)

go

DN
N}

JP 3996406 B2 2007.10.24

gboood

gboogao

OoocoooooOoogoao
OO0OD00 « 0000

OoOoogoogooaoo
OooOooogoogoooao
OoOoogoogooao
OoOoOooOooOoogooOooao

s O I
OoOoOoogooooo
OoOoogogoooo
OO ooogoooOooo
OooOoooogoogoo
OooOooogoogoo
OooOooOo0googono

O

10

20

30

40

50



O « OO
N I By |

Ooooooooooogood
Ooooooo4goood
Ooocoooogoood
Ooocoooogoood
Oo0ooO040ooodgooOod
Oo0ooO0o0ooodood
OooOoooodgood
Ooooooodgood
Ooooooodgood
Ooooooogood
Ooooooogood
Ooooooogogood
OooooooQgoood
Ooooooo4goood
OoocoOooogooge

O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O

O
O
O
O
O
O
O
O
O
O
O
O

e [ ) e ) e e A A

OoOooogoooano

I ) ey [ [
N ) I A ) ey )y [ [ [

Oooo0OOgooodao

Iy e ) e e e [ [ A [
Iy e e e e [ A [

Iy e e e e e e e e s [y

OoooOOgooodgao

OoooOoOooodgao

OoooOoOooodgao
Oooo0ooOoood
Oooo0OoOoood
Oooo0OoOoood
Oo0ooOoo0good
Oo0o0oOoo0goodg
Oo0ooO0O0good
Oooo0oQgood
OoooOoQgood
OooooOgoood
Oooo0oogoood
Oooo0ooOoood
Oooo0ooOoood
Oooo0ooOoood
Oooo0OoOoood
Oooo0OoOoood
Oo0ooOoo0good
Oo0o0oOoo0goodg
Oo0ooO0O0good
Oooo0oQgood
OoooOoQgood
OooooOgoood
Oooo0oogoood
Oooo0ooOoood
Oooo0ooOoood
Oooo0ooOoood
Oooo0OoOoood
Oooo0OoOoood
Oo0ooOoo0good
Oo0o0oOoo0goodg
Oo0ooO0O0good
Oooo0oQgood
OoooOoQgood
OooooOgoood
Oooo0oogoood

[ o R |
[ o |
[ o |

Ooo0ood

O o0Oo0oo0oo.
O o0Oo0oo.O
O o0Oo0oo0o.
O0Oooo
O0Oo0ooo
O0Ooooo
Oo0Ooooo
Ooo0Ooooo.o
Ooo0Ooooo
O o0Oooo
O 0Oooo
O 0Oo0ooo
O o0Oo0oo0oo.
O o0Oo0oo.O
O o0Oo0oo0o.
O0Oooo
O0Oo0ooo
O0Ooooo
Oo0Ooooo
Ooo0Ooooo.o

O
O
O
O
O
O
O
O
O
O
O
|
O
O
O
O
O
O
O
O

Ooo0oodg

Oo0ood

O 0Oooo

O 0Oooo

O o0Oooo

O o0Oooo

O o0ooo

O
O
O
O
O
O
O

Oood

Ooodg

Oood

Oooodg

O
O
O
O
O
O
O
O
O
O

4)

o e O e O Y e e e e e R
e s o s s R s R

Oo0oDoDoogogooo
s s ™ Ty

Ooooooodgood
Ooooooodgood
Ooooooogood
Ooooooogood
Ooooooogogood
OooooooQgoood
Ooooooo4goood
Ooocoooogoood
Ooocoooogoood
Oo0ooO040ooodgooOod
Oo0ooO0o0ooodood
OooOoooodgood
Ooooooodgood
Ooooooodgood
Ooooooogood
OoooOoooogoooge

O
O

O
O

I o [ |
Oooog
I [ |
I |
I R |
I B |
I B |
I o [
I o [
I o [ |
I o [ |
I o [ |
I o [ |
Oooog

JP 3996406 B2 2007.10.24

OO
OO
OO
OO
OO
O O
OO
O d
O d
O d
O d

O
O
O
O
O
O
O
O
O
O
O

O d

O

10

20

30

40

50



[ e ) ) ) e e A I

e ) ) A e A A

e e e e e e e e [ e e e s [y A g |

e e e e e e e e sy A g |

e e e e e e e e [y A g |

e e e [y A g |

O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Ooo0ooo0od
Ooo0ooo0od
Oo0ooo0od
O Y R o [
I Y R o [
I A o [
Oo0oood
Ooood
Ooood
Ooood
Ooood
Oooood
Ooo0ooo0od
Ooo0ooo0od
Oo0ooo0od
O Y R o [
I Y R o [
I A o [
Oo0oood
Ooood
Ooood
Ooood
Ooood
Oooood
Ooo0ooo0od
Ooo0ooo0od
Oo0ooo0od
O Y R o [
I Y R o [
I A o [

OooooOoogoao
Ooooo0oogoao
Oooo0o0oogoao
OOoOo0ooOgogao
OO0oo0oo0googao
OO0oo0oo0googao
OoOooogoogao
Oooogoogao
OooooOoogao
Oooooogao
OooooOoogoao
Oooooogoao
OooooOoogoao
Ooooo0oogoao
Oooo0o0oogoao
OOoOo0ooOgogao
OO0oo0oo0googao
OO0oo0oo0googao
OoOooogoogao
Oooogoogao
OooooOoogao
Oooooogao
OooooOoogoao
Oooooogoao
OooooOoogoao
Ooooo0oogoao
Oooo0o0oogoao
OOoOo0ooOgogao
OO0oo0oo0googao
OO0oo0oo0googao
OoOooogoogao
Oooogoogao
OooooOoogao
Oooooogao

OoooooooOoogoao
OoooooooOoogoao
OoocoOooooOoogoao
Y Y O s Y
e s Y Y s Y
OO0 o0Oo0oooogogao
s Y [
OooOoOoogooogoogao
OooOoOoooogoogoao
Ooooooooogoao
Ooooooooogoao
Ooooooooogoao
OoooooooOoogoao
OoooooooOoogoao

I [
Ooo0ooogd
I B [

Oooo0oooodgo

i R |
Ooo0ood
I i R |
O oOooOod
O R o R |
OoOood
OoOood
Ooood
Ooood
Ooood
Oooodg
Ooo0oodg
i R |
Ooo0ood
I i R |
O oOooOod
O R o R |
OoOood
OoOood
Ooood
Ooood
Ooood
Oooodg
Ooo0oodg
i R |
Ooo0ood
I i R |
O oOooOod
O R o R |
OoOood
OoOood

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
OJ
O

Oooo0oOooodgao

Oooo0oOooodgao

I o [
I o [
I o [ |
I o [ |
I o [ |
I o [ |
Oooog
I [ |
I |
I R |
I B |
I B |
I o [
I o [
I o [ |
I o [ |
I o [ |
I o [ |
Oooog
I [ |
I |
I R |
I B |
I B |
I o [
I o [
I o [ |
I o [ |
I o [ |
I o [ |
Oooog

Oo0ooDooogogo

Oo0ooooogogo

Oooooogogo

Oooooogogo

Ooooooogogo

O
O
O
O
O
O
O

Oooo0o4gogoogao

Oooogogoogao

Oooo0o4gooogao

OooooOooodg
OooooOooodg
Oooo0ooOoood
Oooo0ooOooodg
Oo0ooOooOgooodg
Oo0ooO0ooOgooodg
OooO0Oo0gooodg
OoooOoogooodg
Ooooogoood
OooooOooodg
OooooOooodg
OooooOooodg
OooooOooodg
OooooOooodg
Oooo0ooOoood
Oooo0ooOooodg
Oo0ooOooOgooodg
Oo0ooO0ooOgooodg
OooO0Oo0gooodg
OoooOoogooodg
Ooooogoood
OooooOooodg
OooooOooodg

©®)

24

Ooo0Oo0Oo0oo0ooOgoonoo
s Y O
OoOooogoogoo
OoOooogogoo
OoOo0oogoogoo
OooOooogoogoo
OooOoogogoo
OooOooOoo0goQgoo
OooOoOooOooOooQgoo
I [ [y O
I [ I Ay O
OooOoOo0Ooo0ooQgoo
Ooo0Oo0Oo0oo0ooOgoonoo
s Y O
OoOooogoogoo
OoOooogogoo
OoOo0oogoogoo
OooOooogoogoo
OooOoogogoo
OooOooOoo0goQgoo

O
O
O
O
O
O
O

JP 3996406 B2 2007.10.24

O o0Oood
O o0Oood
I I B |
I I By |

go

O
O
O

O
O
O

O

10

20

30

40

50



[ e ) ) ) e e A I

e ) ) A e A A

e e e e e e e e [ e e e s [y A g |

e e e e e e e e sy A g |

e e e e e e e e [y A g |

e e e [y A g |

Oooo0oooodgo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

OO ooooooo4ooogoo
oo oooooooOoooQgoo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O

OooooOoood
OoocoOooOoood
Oooco0ooOoood
Y O
Y O |
OooOoQgood
OoooOoQgood
Oooo0oQgood
OoooOoogoood
Ooooogoood
Oooo0ooOgoood
Oooo0ooOoood
OooooOoood
OoocoOooOoood
Oooco0ooOoood
Y O
Y O |
OooOoQgood
OoooOoQgood
Oooo0oQgood
OoooOoogoood
Ooooogoood
Oooo0ooOgoood
Oooo0ooOoood
OooooOoood
OoocoOooOoood
Oooco0ooOoood
Y O

I [
Ooo0oooo
I B [
Oo0OooOoogaog
Oo0Oooogaog
Oo0ooogaog
Oo0ooogaog
Ooo0ooogaog
OooooQgaog
Ooo0ooogaog
Ooo0ooogoao
R [
I [
Ooo0oooo
I B [
Oo0OooOoogaog
Oo0Oooogaog
Oo0ooogaog
Oo0ooogaog
Ooo0ooogaog
OooooQgaog
Ooo0ooogaog
Ooo0ooogoao
R [
I [
Ooo0oooo
I B [
Oo0OooOoogaog
Oo0Oooogaog

Oooo0oOooodgao

Oooo0oOooodgao

Ooocooooooogooogao
OO0 ooDooogoogao
Ooo0Do0oDooo0ooogoogao
Oooo0oDooooogoogao
Ooooooooodgoogao
Oooooooooogoogao
OoOooooooooogoogao
Oooooooooogogoogao
Oooooooooogogoogao
Oooooooooogogoogao
Oooooooooogooogao
Ooocooooooogooogao
Ooocooooooogooogao
OO0 ooDooogoogao
Ooo0Do0oDooo0ooogoogao
Oooo0oDooooogoogao
Ooooooooodgoogao
Oooooooooogoogao
OoOooooooooogoogao
Oooooooooogogoogao
Oooooooooogogoogao
Oooooooooogogoogao
Oooooooooogooogao
Ooocooooooogooogao
Ooocooooooogooogao
OO0 ooDooogoogao
Ooo0Do0oDooo0ooogoogao
Oooo0oDooooogoogao
Ooooooooodgoogao
Oooooooooogoogao
OoOooooooooogoogao
Oooooooooogogoogao

Oo0ooDooogogo

Oo0ooooogogo

Oooooogogo

Oooooogogo

Ooooooogogo

Oooo0o4gogoogao

Oooogogoogao

Oooo0o4gooogao

Oooo0oOooogo

Oooo0oooodgo

(6)

O
O

Oooo0oOooodgao

Oooo0oOooodgao

OoOooogogo
Oo0Oooogogo
OoOoogogo
Oo0OooogoQgo
OoOooogoQgo
OoOooogoo
OooOooOoogogoo
I I [ [ [
I [ [ [
I I [ [ [
I I [ [ [
Oo0Oo0Oo0ooOooo
OoOooogogo
Oo0Oooogogo
OoOoogogo
Oo0OooogoQgo
OoOooogoQgo
OoOooogoo
OooOooOoogogoo

JP 3996406 B2 2007.10.24

Oo0Oo0oood
Ooo0Oo0ooogod
Ooo0Oo0oood
Ooo0Oo0ooogod
Ooo0Ooooogod

O 0Oooo
O 0Oooo
O 0Oooo
O 0ooo

Ooo0oogoao

I [ |

10

20

30

40

50



[ e ) ) ) e e A I

e ) ) A e A A

e e e e e e e e [ e e e s [y A g |

OoOoooooooooooooogao
Oooooooooooooooogao

Ooooooo4googogodg
OoooooooOoogoao

[ [
A [
I [ A [

Ooo0oo0oooao

Oooooooogoood
oo ooooogoood
oo oooo0oogoood
s O [
e s s A [
s s [
oo o0oogoooOoogoogod
OO oooogoogoogod
oo ooooogogood
oo ooooogogood
Oooooooogoood
oo ooooogoood
Oooooooogoood
oo ooooogoood
oo oooo0oogoood
s O [

I A A
I s A A
I A B

I [ B
I A A
I A B

Ooood
Oo0ood
Ooo0ood
O oOooOod
Oo0oodg
Oo0ood
Oo0ood
Ooood
Oood
Oooodg
Oooodg
Ooood
Ooood
Oo0ood
Ooo0ood
O oOooOod
Oo0oodg
Oo0ood
Oo0ood
Ooood
Oood
Oooodg
Oooodg
Ooood
Ooood
Oo0ood
Ooo0ood
O oOooOod
Oo0oodg
Oo0ood
Oo0ood
Ooood
Oood

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

I s A A
I A B
Y Y I Y

O 0OooO0ogao
O0ooO0ogao
Oo0oo0Odgao
Oo0oodgao
Ooodgao
Oo0oogao
Ooogao
Ooo0oogao
Oooogao
Ooo0oo0odgao
Ooo0oo0OQgao
Oo0oo0gao
O 0OooO0ogao
O0ooO0ogao
Oo0oo0Odgao
Oo0oodgao
Ooodgao
Oo0oogao
Ooogao
Ooo0oogao
Oooogao
Ooo0oo0odgao
Ooo0oo0OQgao
Oo0oo0gao
O 0OooO0ogao
O0ooO0ogao
Oo0oo0Odgao
Oo0oodgao
Ooodgao
Oo0oogao
Ooogao

O 0OoO0odgo
O 0OoO0odgo
Y o Iy
Y [y
O o0Oo0odgao
Oo0Oo0ogao
Oo0Oogao
Ooo0oo0odgao
I [y
Ooo0oo0ooQgoo
I [y
I o oy
O 0OoO0odgo
O 0OoO0odgo
Y o Iy
Y [y
O o0Oo0odgao
Oo0Oo0ogao
Oo0Oogao
Ooo0oo0odgao
I [y
Ooo0oo0ooQgoo
I [y
I o oy
O 0OoO0odgo
O 0OoO0odgo
Y o Iy
Y [y
O o0Oo0odgao
Oo0Oo0ogao
Oo0Oogao

O Oooo
O oOooo
O oOoono
O o0Ooono

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

—~
\l
~

oo

26

OoODooOoogooooog
Ooooogooodg
OoOoooogoooodg
OoOoOooOoogooood
OO ooOoogooood
OoOooOooOooood
OoOooOooOoooood
OoOoOo0OooOooobooOond
OoOoO0OooOooOooond
I I [y I By
I [y I By
OoD0DoOoOoogooooog
OoODooOoogooooog
Ooooogooodg
OoOoooogoooodg
OoOoOooOoogooood
OO ooOoogooood
OoOooOooOooood

JP 3996406 B2 2007.10.24

O

10

20

30

40

50



s [ ) ey e o

Ooo0oogoao
Ooo0oogoao
Ooo0oo0ogoo
Ooo0oo0ogoao
I s B
I [ B

OoOooooooooooooogogooogao
OoOooooooooooooogoooogao
Oooooooooooooooooogoao
Oooooooooooooooooogoao
Oooooooooooooooooogoao

I R o |

O
O
O

O
O
O
O
O

®)

oo

27

JP 3996406 B2 2007.10.24

ooo

oo

oono

0ogd

10

20

30



9) JP 3996406 B2 2007.10.24

goagao

ooono ogoono

28



goagao

ooogo

050
KK
50K
Qs
DR olotetototetetetel
\ QSIRRHLRLKS
AN KRG RRLLL?
ANt retotstases
2SRRIILLLK
DSRREIS
SO NNIIIIS

XXX

%S
X5

ooooao

90
e

29

JP 3996406 B2 2007.10.24

24

NN

]
A
26a o
Jasss!
KX
IR
55
AN
013808
K X
o‘o‘o‘:::’:‘:"o‘ / i
SRR :
S A
S SISIIIITETN |
RGN |
oteetetetodetotetetetetete 2o te et ]
RGNS
L

¥

googao

26a 26a

ooooo




JP 3996406 B2 2007.10.24

(11)

gboood

goooad

ooooo

ooooao

30



JP 3996406 B2 2007.10.24

(12)

gboood

goooad

ooooo

ooooao

31



(13) JP 3996406 B2 2007.10.24

gooobooooboo

goooogooooobg

Ge)0O00o0oO0OO0000ooDoOOobo0oOooooD
gooooooobooobooboooboobooobooo
gooooooobooobooboooboooobooooboo
gbooobooobooboobooobooboooboooo

(8000000 (@ntClL.O0D0)
00000 00AIC 3/00-3/12
0000000A4IC 1/06
0000000A41D 7/00

32



10

15

20

25

(Bl #%)
AEFR OB RO
B1~F4 B
H5  HEOHM
1 RSN FEL O R E S F
(1) F1AMOLHMERENICHET S L, Zhicid, kOBEHARTHINLTND,
[ 155]
[ MO FELE S LA AR =Y KBEICB N T, GO ELE S LRGSR
v 1 2&, AIRALERER7 Y b1 2 MU CEMAEETH Y, ML iR E
Ry b1 21CA—N=7 4 v b L. BIRCHE DL DFEMHE D O FLE ORI 4 58
STORETHBEORRIBIC/NT TRITOEND 2O00AFEXF 7T 713, 14L&,
AR 2 DOHFEXFRF 7 7 v 7 13, 1 4% HAEOFREIETEFET D & &I
WM 2OOHIFEXFF7 771 3, 1 408EF5EZFAHTRICKT OO AT
B2 2 LA A To M AR — Y &8, )
(2) W22, H3AH, HA4XAROLWEREGNITHETH L, H2AH, H3A
W, HA4AMIT. ThENEROFEITRINATND
2 AREFEP1LIZHONT
(1) AHHEP1 R 1EPZ T2 & AR 1T &F 1B O —B0m & AE R
ROLEBYTHD,
[—8uR]
[ D &b MDA N & O LWHERABHZ B W T, AiRed 2 < &b RN
A NEEFE D Ty TEM & BIRLA TR & B L TREE TR v M D3R
ARNCELE S dv, BTRE/ N A MEEOZELS DZMHE B3 A - OIS 2 78 - 7R BT
A ORI TR BN D A4 QRIS EER & Bt OS2 ]
A R ORI CTHASHERE T 2 & & BT, Yi%le A O RS G O #fs iE 2
Hi ATRRIZ BT & VT R O A Hb & % i 2 7o ot Ak,

33



10

15

20

25

(GEP=NTY
[ RRLA > TEA & Sy BE L TRRE UL » T M O R E AN A E S, BiFt S A
N DLEA DK D DS A S OME % B o TRE TR b OHRERIZ 2T TR
AL D A OFTE G & B/ O RS B & S A b OGS R T E WIS
BT 2 & &bl YA QRIS B O MRS E 2 FE fTRE IR T bR O
HREEAA IR L
AEFEW 11, EAORTSEEM S [ N T OFREICHT TERT b,
RS DA A ORI S EM &2 [NA N TFHE) O REGLE THWICEET 5
WXL
1R, LAEXFHE 77713, 14PAERAERTY Y M1 24—~
4y hL, BOETE2 2128175 3A2 N EDOAEBRN 2 N TFE Th D 4EF
ERTRV R,
(2) Il
TORMHEE 1 O RIS EEAM ) LOY DERETM ) OHETERIC OV T
FP. AEEREINL. [TV —RT 4 A=V EOLERAKE DS EIC
X, ZMEDNA NEDT A XL, D WVITNA NT v 7 EOMIERREIZ Ik
T L, FFRONA ROV A AL U TEMEZEW (B> h) LD,
WAy REE— /L REM L, TRODOFEMEZ N MRy REE L HITHER
LRTFHIER 6T, ZEDOARZX MOV A A0 EI2IE U T, ZEEEO Lotk
AR ERETDILERD D720, RIFIZT A NRBh05 ) CREHMED
[0006]) EWVHZ ELEBREELTND,
Z LT, AR 11X, AT 7010, TRMEOANX NREES D
v TEM O, LG ORTE EEAM A FLE L. ATRCA A O RIS B A N
A N FEBO IR CHAVNTERE T 5 & & b, ML ORiE E A 0
g 2, BB OEFEM IS L > THETREE 7722 L) &L TEY (A [00
09]) . zhicky, TELAOAR b OFIEHFEDIREEDSD] (A [00

34



10

15

20

25

10]) EWVWOIARART v TEDOMEMKEICOVTEL LTINS,

o AR 1 OLMERKBORT 4 A= 11%, TEA ORI EEHM 6
a, 6 adD D EZESETLHT7 v 7 E2IEODDHTAELT, E1OT A, H
2OTAZIBIRTHZ LX), EAORIHEEIM 6 a, 6 a D LIS BE
DINDEREETREST D2 ENTE, LD N Z 2 & o R E R
W2, B D TS FANCET T v 7T 5 EEVWEELSEL T LN TE S

M [0032]) bOTHLD, MERIZHKELTHE—DORT 4 A—> 1
TH I TEDMWENILN DT80, ZED/SRZ ROV A RE 26 U= 85 O FEXE %
VIR FTHZENRTE, RT 4 A=Y 1 EOLHEAKE DK A MEx b EH
Tr2eEnTED5) (W[0o032])]) ans,

BT, AIFFER 1 OLERAKBOT 7Yy —2 1%, Thy7THM2 20
FEMICELE S 4L, AL A NESOLEL DKM H /S A B FE O RERIZ 2
FCRTONDEAOHFETME L TOEAED LEH %126 Db, 26 b%
fiix<) (A [o036]) v, £/, TELOEHSXL26Db, 26D
D L I 2 T FTRR ISR U D ORI 2 7 2 AT (W [003
8]) BV, TZOLITHERTHZLICEY, AT 4 A=Y EIFTIERL,
TGV —HIMTHoTH, KHDOAR NOY A ALK I LT, 4%
OB 22 ICHET D2 L MAZEEHT LMD AR MNED
YA AR, HDVIEIANA T v TEOMEME R SICRET 5 2 & BN ATHER
TR Z IR A MZTRET 22N E>sTWns) (A [00 3
9]) Lxns,

5T DL AEFEH1OLOR, THIFEA v 75k &4 LR iE T
71 THM O R EMNCELE S, BIFL AN A MEOLEL OB » S S A S O
AT TIREET AR B RO HRERIZHNT TRIT DN D EL ORI EEEM &
ATRC/C A O FTS EA 2 /S 2 B T O g £ THWIZHERE T 5 & &b IT
B AT D RS G A O K 0E A SR ATREICRR T D NI B ORI & A

35



15

20

25

212 TSR DEMMERIT, AAORIBEEM &2 N2 N O I
\Z CHEEDBFEFMIC Lo TS LT, 245 O Rl B oS g 2 i3 5
ZEIZEY, ENENDAZX OO AN A MUFIZE#E L TELED AN M
GlEwmED L EbIT, EHADNANA RN TEHONAA FTHEICYHEL T, NA & T
B BN <ry 7385 (b EiF2) 2N TED720, KD
A2 RDY A AR/ SN LT, ZREKOLMEN KB 24 ICHET 22 &
2, MAEEATLLEDNANA NEOT A XALE, HDHVIEANA NT v 75
DA IEMEREZ: S35 Z L W aTRB 2R et K 2 = X MC THEHET 2 =
EVRAREE o TNH Z & LB TE D,

A4 HI1¥HO THEXE 77713, 14] KO TROEFE2 2] 12251 T

Wiz, 1A IEXFF77y 713, 14 FO® TBOEFE22) (1
DWTHFT %,

1 ARICIE, ECELT, [EERERTD AP mELIZONT, Z
DOIEENZEF T D LMEX, LWEOEZIC L > T EHE Z SN DIF AR Z
BERT D ENELBDH, RIED 1 HOOBREIL, ML I E 2 KRICEY 1)
TIFT VDL LMBAELD, ) BN INTEY, B 1RIIX, Lt
PVEENCIEE T AR, ABEOBEBESICL o TRAEZSIEEZIND Z & 2 if#
ELTWBZERNSND,

ZL T, ZOREEMRIT HTOOFERICEHLT, [K2BLIUK3ITHK
bE<ABND LT, AWERER Ty M1 21F, 2O0HEIFHT7 T v 71
3BLV14ICLosTHE—AN=T v bR TWD, |, [7F7y7F, 77
1 ADWE2 51CHDHT—X—820%, 77 v 71 3O 2 7 I\
LT oNL—72 LIClBTZEiIck> T, —~HIcEESND ., %
T AESERIND, T—/ =200V —72 1 %2l>TIHIZ5]25ELIL,
FITROT O, ENAKD LICE > TIRUHToN D &, NImEDES
FTATERINET, K6l rmasnsEoic, AWEEMICMmr->T, Z2LTW

36



10

15

20

25

K HBMEWIZHP>THLST S, | . [HOMTbRZEEIZT7T v 713
BIO1AICE-TRIEFSNDLXZFENC DL, 747 —1 1BXD
77y 713BLO141F, PR LEBAERBIOALBERAER T v M1 2126
T 2BV T, AWM L TEM AR TH D, 74— 1 128, i
HIFLNTRETHL YT v 71 3BLOT 41k L THXICEIC BENIE, £

ITRITNIZTZ T v 71 3BEIV1 4k THRACHESARVAEOH
WX TALLZEENIZ L DE O EZRET D, | . 77y 71407
—N—f2 0OBENEED LICHIERIN, 77 v 71 3BLV1L 4 it
FToHEE W77 AT =D LD RMEHATRENOFEI TRE R O BT 2 208,
77y T REETDEDIMENSND - FEHADAELT D & MR RE TR E AT HE
BREOHEFE2 21X, EAEOEHT THo T, MOMNITIENZES I
THZEEAREICT S, ) . TR REHICEDRREERT D &, iy
HDOT T v T afih D T LIl o THBEBITO D EM D E 213K O T I2H
Mrb T, NWDOZ A F—NAEELELBEANOIRET D, > T, 4
Mo7Z 713, AEOBRZREE 280k L, MEOHEE, OVWTid22%
ik 2DICHERTH] pENGEHINTEY, AEXR 77y 713, 1
41 BDIERERTr Yy b1 224 —"—7 4 v L, AEBIOCILERER S
v b1 2ICBEET DB EREOMNT. ROEFE2 2] ICXoTHEET S Z
T, NMEDIENZHRESE, WEOWEOEN X 2[5 < &V ) FEZ R L
TWLERDOLND,

ZH5F 5L, H1EHobolx, TAEXFZZ7v7 13, 14 24EK
ERT Yy M1 2IA—R"—=T 4 v b THLOKEL, HEXF7I7v71 3,
14) PEEEEREES> CTROMTHZ LT, LWEOBEOBHEXZH LD T
LMD, ANEEATLIEEDNA NEOT A XL, HDHVIEANA T v
TEHEOMEMRER SIS T DL DO TIE R, Lo T, %k TAEXRKF 77 >

713, 14] ZXXAPFTEOPREIBIZNITCRITILZELET D LT, B

37



10

15

20

25

ENBBETLH0TIE Ry, LRI, HEXFZ77y 713, 141 »
ABEREEE I MNP DONA N THEZB I MRICAEL LGS, 27 bE
i UAT 2RPH D & LIS, FOICHFEOBE 2R TE 220,
ENRRCERLIRDZEEFHALLTH LI, ZTOX ) REHICIELFE
K23db 2o &z 5,

IHIZ, Yz THmEoES LT, T—F—=n"—=%20»31r—721
-S> TS HIZH2ELIL, FEFMOM T O, ZREED RIZRE > THRY
Hoeonse, AMEOEDNELITEMONPAEL, KelTrISnsd ko, A
BEEMIZEN>T, TL T SENEWICH N> TH LS5, | B2ER#ES
nTwL, TAmMEOEN] FHELRIZm»> T LAT 2 M Th 5 &
2HEEbIT, 779y 7% —HIkiod L, ABRBOEBICL- T RIS
D EE ST OANR SIXEBERICNB X DOIENR AL, TR E > TRED
HEEHS, ). T Ty 3BIOP14EHOMNITHZ LITL - TE
CHONMEDQENEZITEMNIZ, WEOEIICL > TRIFIND FREDE
NZED R D BEF M OARNDL ML L TWD, | BEXEHINTE
D, THRZDEN ] TAFEOEEIZL> T EEZINSTE S OAN &
TEBARTH D L2 D,

ZOXIBRANMEDENCHO>NTIE, H1IEHO THEXR7T v 71 3,
14 kO TEOEFE22] 2, LEDO L THRAICET 2 FRABEIZHKIT D
IRy, EVARICALSELZZIENTEDZLDOTHD, ZOZLiF, H
12AMOM 1 KOK 3IZH RS NIREBREE b EET D,

Fo, BF1ARIZIE, THOMIToNEEIc7 7y 71 38BLN1 4128
STRIFENDXFIENZE 2 0DbLT, 747 —11BLX077y7138
L1413, PR EbABRBIOABRER > M1 2 (2T 2 5HICE
WT, AWML CTEN AR TH D, 74T —1 12, KT bl kg
THb77v713BELU1 416 L THEHIZEIK BENIX, £ 95 TRITNIXT

38



10

15

20

25

Ty 713BIVT14ICLs TRHREBICHIRENRWAFBOEHZIZL->TAELS
BN XD O AEEIRET D, | o [ ZEPRARFERIC LD KREEM
oL, MBEDOT T v T akED D Z LI X o CTHEIC DD TG £ 72134
DTy b o, WO Z A F—0HFEmEAEZENLNOIRET D,
IO K D18, T4 F—L L7 T v 7 1%, HVITHMSE U TR AL T RE
Thbd, E>T, AMIDTZ > 7L, LIBOiERELE & 2P L, MHikoE g,
OWTIE DB %5 IET2DICHETHY . T4 F—1x, LFBEOB X NEEW
ICERICHERENTZE LTHIFEETHTH A H . RSN RWIEOE X D5k
D, KORDOITRIZ L Z2ERIERT 2B OREEER AL DL THA I #
NEHIET2DICHENTHD ] ERREHMEINLTEBY, ZROHOFEHENL, T4
=1 1IEEFBENZ T 5 X< HAFBICEBRLTETELTEY, —/ T,
A 77713, 14FAFEOBRELREHE 2HRT 2 ETE#HETIC
DT HENENTTHDZ ENEMTES, ZOoOREHEZXL L, THEX
F77>713, 14) KO TEOEFE2 2 X, LEO L FAHMIZH LT,
EFRLTFHIR- CTERIT LWL DOTHDL ERDLND,

Zo9THE, NAIZXOENIZEVABEORE LB X 25 <H 1O T35
XFFT7T7v 713, 141 KO TROAEFE2 2] 13, LWEo L FFmIcET
HHRAEICRITDLZEDARRLEOTH LN, Tk, EADAR N TFEHO
ANZNTFHEIZYEL T, N2 M M2 6 BN TTr »y 7E8 5 (Fb k1
F5) el TRTSEEH ) KO DEGEEM ] 282 b NI E 3 5 A0
1 L, HERICBWTHET S DO TH D,

LizBoT, THEXF7I7y 713, 14 RO HOEFE2 2] %,
FLEDO ETHAICH L TTFHICH> TRIT2Z EICHEFEHERLAH O . 138
[ZHANWT, IR BT OBREZEET 56O TIE R,

v W 2AH, H3AHR, H 4B S NIZFEHE OMEREITHONT

(7) W22, B 3AMITHONT

39



10

15

20

25

a FT. H2AWEFIAMIIONVT, BB, H 2 AHROEEHFH
DIERH L8, 19, H3IAMDOEHFHED 2 >OZ 7R3 13, 13
X, EH. BEAECERLZBOTHY ., 202 oDRHAFHIZE SV T,
B2 5 Z LT TE R, URETIER, F13HEH 2 ARoLHFHE
OMAE, H1REALH 3AROEHEHOMATIZ OV TRITT D,

b H22AWMICIE, ROFHEP/TLHEINTND,

[ RTEEA 1 O EEEM 1 1 L&A 727 7Y% —CTdh-> T, ALY G
M1 1TICERE L 8, 1 94T, AFCERE 1 8DARNT v 72 0%,
FUERHE 1 9O NI v 72 1IZEFE L THEHEL, ALY 7 ¥ v —OAL{E
HeFr 5, |

L2, H2AWOREHFHEOIERIL 8, 1 9137 7V ¥ —DALE Z i
FI200b0THL00b, WIEHAOAREXF7Z7 v 713, 14L1E
M. P2 ERD2b0THY, H2AROLEHFHOLER L 8, 19
X, F1IBHOABEXR 77y 713, 14IXKET5H50 & 1TV T. B
1HAOHEXFF7T7 v 713, 14%2A N FEHICMNEIEDL L)X
HEVEAHT &R 5 b DT AR,

9T 5L, HIEPICENT, H2AROITHFEHEZSEIZILTH, A
BXF77y 713, 14z, AMFEH1 O, LRHEERICRIMESL T D

Tl FBEILBL LD LTV 720,

c H3AWITIX, WOFEMNEHINTWVD,

[ 79V —OEMMICTA Ly NERL—Y v 72 AT 50 TH- T,
HIRL 7 7 VY —OBEPEREL L OGS 7 1 2006705, MO H
BRI 1 1 AR L, 3t 57 — =R & 7RES 1 3R IT B,
ZOXTRES L 3IEEHS 1 2D Fighb 7 7Y% —ORIHEE THERTEY |
HIFC A 7R 0 1 B IFHTRE MBS 1 1O~ THY., ZhbDXTD
ST — A 1 AN S AL, BT T — A 1 4 A RTEE O S Z &

40



10

15

20

25

T, BT A Ly MEOHIFE L — Y > 7 & B2 W0 KD ISR 4y 75 H
FL2BBONSEDHEOICTHEEbIT, RRHEERD Z ML L CRIFET
— 7M1 4 2SS L TEREOETREASN, ZOEHSDORNDED A
EIROMIZT D, |

LorL, W 3AMOTHEFED Z 7HRESr 1 315, @My 2T L TT
—TEM 142/ SILETTA Ly PROLV—V U 72 R R0nE 51275
EEBICEMBOYETORADIELHEBOINCTHEODEDTHLND,
F1BHAOHLEIRF7 7713, 14 EEH, BEINEERDZLDOTH
D, H3FEHEHFHEDOX THREI 1 308, H1IRBAOIBEXFF 77 v 71 3,
4IHIET 2D ITVAT, H1IEHOHLEIFHZ7I7 v 713, 14%
NANTEICALE S D XD ICH X 28T T 2R3 5 6 O TiEeu,
ZOoTHE, FIREBIZEWNWT, F3AROTLBFEHREZSHZIZLTEH,
BEXF77vy 713, 14%, AMEEF 10O, LERHEESIKRIMLELSLTD
ZEi, BEILBELD LTV RN,

() H4RHZHONT

4RI, ROFEPTLEH SN TND,
[ RXARE T =R E EEBICNT TORT 4 74 2L LA
BETHEDICEAEINDG 77T —varyTho T, B 7 7T —¥a v
X, XA NIy T 1 aZ2HBTHT IR 1 E, ZOT 7Y% —hiEk1
O FHICHERET D LREEAET 2 &, 5B & AMRIEATES 3 & 2%, MfEA I X
D —IRIZTER S v, RIRLT 7 ¥ % —RiES 1 RO B 2 O LG MBS
AT RCARGE A H 5 0 b =R 0 /s S VAR H & T 72 i B & o iR A Rif A 5
D — 873 T AVE AV S dv, ATECAT R A RTAN 5 ORI A ICIZ, 1515
BO7y 76 aN38l, ZOT7v 76 adMrlESNDT A6 DbN3FFHITH
., Bt 7y 27 6al7A46DbeEMHRIESEDLZET, 7TV —RHIEL &
EREEBEE 2 & AR T AR OMEZIH L, Bt v 7 6 a T A

41



6 b & DRILAEZBIRPRANCEBHIELZ LI, 77 Vv —Hi1
EEMEBET2 L. NANROT v Z =R D B ERE T D E4y &
DEBE RS H LN TE | AR 512 X 0 AlGE AR HREAR Hh o fh
RAMEEICMH LT, 2 8 Rt < AR g S, |
H1REAIL, R TR LIEEBY . KEPNEENIIERET LRI, HE
DENZIC K> THAZSI SR EIND LWV EEZMET H-HIC, B 1%
HOHEXFF77 v 713, 14THARRERT Y M1 2Z2FKOMT, B
BFEE22ICL-TEHETZ2Z LT, NMEOENZHRAESE, ILFEDOBE
DEEEFHSHEDOTHY, —FH, B4lZix, "A L&, 7o =R b
FHEEICOTCORT 4 74 v 2L LT EVIE (F4 280
[0001]. [0004])) %RT27=2DIZ, 7v 276 a7 (6D
BARIE LT, fHEEARI 512X 0 EEBER 2 DT T D
ZHoT DL, WMBABORBIIELD L, WA OO T ALEILZ 08 % fif
WTDHZLICERATL2HDOTHLIND, H1IEHIZBNT, F42HOTH
FHEZEZBIZLTH, WOAEFE2 2%, AR 1O, EMERICERD
(L3252 LIz, BEILEZ LD LTV R0,
(3) AfEFEB 1LIZTHOWTOE LD
Ed L7z, LRifESIL, FENRES T L0, AIEFI 11X, H
13 TIE A< . AR HBEATIC E ORI D B3 2 HAlr 0 53 B 23 1 2 3@ i D 50
WEATLEN, B 1EY, B2, FH3AHR, H4AMOKLHFHITESN
TERGIHPETHIENTELEHLDOTH RN,
AEFEBH 2, 3, 51220 T
AR 2. 3. 5OBFIIL, WTILHAFREY 1 OFWAREFHEL 2 TH A D
LOTHY, AFFEH 11X, B 1 Tz X oic, AMEFFHERICZEORHO R
THEMN ORI DEFE OMEE AT HEN, T 1REY, H22A%, H 3AR,
H A AROBFLHMFHEICESWTEGITEWZ T2 LN TE LD TIIRWVMNG,

42



AR 2, 3. 5 OFFEH L FEERIC, AR E OFRWADET 505y
PSR 2 OMe AT o2& 1A, B 22a%. H3AH, H4n@mo%
LI, FoNDH 8 ETORLHMIFHICESWTEIICRIET LI ENTER
H D TR,

1/

43



United States Patent 9

Wilkinson

| AE—

ngy 4,325,378
[45] . Apr. 20, 1982

[54] SPORTS GARMENT

{76] Inventor:
Landsdale, Pa. 19446

[21] Appl. No.: 141,869

[22] Filed: Apr. 21, 1980
[51] Imt. CL} ... S— R—— Ad1C 3/02
(B4R 61 o NUSEEE—— 128/501; 128/482
[58] Field of Search :........c...... 128/501, 482, 483, 503
[56] References Cited
U.S. PATENT DOCUMENTS
1,242,118 10/1917 Anderman ........ce.comweeees 128/501
1,545,441 7/1925 Newman et al. 128/501
2,869,552 1/1959 Smith ..ccorieens 128/501
2,970,597 2/1961 Michel ..oooceveunenmssersnsccenens 128/501
FOREIGN PATENT DOCUMENTS
857747 1/1961 United Kingdom .....cccccoeneee 128/501

Primary Examiner—Doris L. Troutman
Attorney, Agent, or Firm—Steele, Gould & Fried

[57] , - ABSTRACT
A womens’ sports garment, in the general form of a

Margaret Wilkinson, 103 Grant Rd,,

brassiere, for use when engaged in physical activity, and
in particular, jogging. The garment provides support,
and at the same time, protects the wearer from experi-
encing discomfort or injury caused by excessive breast
movement. The garment comprises an inner liner and

~outer breast supporting flaps overfitting the liner, the
inner liner and outer flaps being independently displace-

able, at least in the area adjacent the breasts, and the
flaps being adjustably cinchable. The liner may be pro-
vided with breast engaging pockets in the general form

.of a brassiere. The linéf may have shoulder straps and

may also have an elastic member disposed below the
supporting pockets. The two supporting flaps may be
connected to the lining behind the breast engaging
pockets. When the flaps are cinched together an inward
pressure, independent of any vertical loads caused by
the weight of the breasts, is created, thereby preventing
excessive movement. Movement of the liner, indepen-
dently of the supporting flaps, substantially eliminates
irritation due to chafing.

6 Claims, 6 Drawing Figures
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1
SPORTS GARMENT

BACKGROUNDOF THE INVENTION

This invention relates to sports garments in general,
and in particular to a sports garment for women which
provides comfortable breast support during physical
activity, by preventing excessive breast movement, and
which substantially eliminates irritations from chafing
and the like, which would otherwise result from those
movements of the breast which cannot be prevented.

As exercise and physical fitness in general become
more popular in the United States, women who engage
in this activity often experience pain and discomfort
caused by breast movement. One form of discomfort
results from chafing and rubbing of the breasts and
nipples against clothing. Such a condition associated
with jogging has been identified, and designated as
“Jogger’s Nipple”. Sagging and tearing of breast tissue
can also occur when breasts are inadequately supported
during exercising and sports activity.

As an avid jogger, I sought a garment which would
provide the necessary support and comfort. I deter-
mined rather quickly that conventional brassieres, even
those purportedly designed for sports activities, were
incapable of providing the type of support and protec-
tion required. I experimented by wearing two conven-
tional brassieres simultaneously. Notwithstanding the
trials of uncounted numbers of combinations of conven-
tional brassieres, I was unable to produce a suitable,
convenient to use arrangement. I learned that many
combinations seemed comfortable at first, providing
ample support, but that after a time, a certain looseness
developed. This looseness completely negated the ini-
tially beneficial effects, and could not be compensated
for. It became apparent that 2 novel arrangement would
be necessary. As I considered the problem, I noted that
vigorous physical activity resulted in substantial losses
of body fluids, primarily through sweating. A curious
effect of this fluid loss, particularly in women, is a de-
crease in the size and/or fullness of the breasts. Other
conditions as well are known which cause changes in
breast size. Working from my initial considerations of a
double layer or double brassiere configuration, I con-
structed a garment along those lines. The inner brassiere
or liner was made from a soft, smooth material, prefera-
bly fastening in front, as in many conventional bras-
sieres. The outer brassiere, or flaps overfitting the
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breasts, was made from a stronger material. In place of 5p

a conventional clasp, the outer flaps were provided
with an easily adjusted cinchable connection, so that the
desired amount of supporting pressure could be pro-
vided. As physical activity commenced, causing the
breasts to become smaller, and causing the garment
‘material to stretch, I found it an easy matter to release
the connection of the outer flaps, and recinch them
tighter, as often as necessary. Most ,women wear pull-
over shirts or sweat ‘shirts while exercising, meaning
that adjustment of a brassiere requires a cessation of a
physical activity in a place of reasonable privacy. When
wearing my invention while jogging, I am able, for

- example, to simply reach under my shirt and adjust the

garment without stopping and without being embar-
rassed. By permitted independent movement of the
inner layer and-outer flaps of my invention, the inner
layer protects against chafing and the outer flaps pro-
tect against tissue damage. The cinchable connection
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2

assures that ample support can be maintained through-
out the period of physical activity.

The use of a double layer construction in conven-
tional foundation garments, such as corsets, is known.
For example, U.S. Pat. No. 1,659,281 discloses a gar-
ment having a back part and a front part which contains
stiffening members, elastic inserts between both parts,
and a covering for the front part formed by an extension
of the back part from either side of its point of attach-
ment to the front part.

U.S. Pat. No. 1,240,510 discloses a corset which com-
bines a brassiere formed of two members, the front
edges of which attach together, and an extensible fabric
connecting the back edges to the inner back of the cor-
set, each member extending a suitable distance above
and below the upper edge of the corset.

My invention comprises an inner liner and outer
breast supporting flaps overfitting the liner, the inner
liner and outer flaps being independently displaceable,
at least in the area adjacent the breasts, and the flaps
being adjustably cinchable.

Despite the use of a double layer construction, nei-
ther of these references suggests the use of a lining
having breast engaging pockets which is overfitted by
interconnecting breast supporting flaps, the lining and
flaps being independently displaceable, at least in the
area adjacent the breasts. The above references provide
breast support in a manner which either merely flattens
or lifts. Neither reference provides the inward pressure
which is created by applicant’s invention and neither
provides protection against chafing. The noted refer-
ences also deal primarily with flattening the abdominal
area and breast support seems to be only a secondary
consideration.

SUMMARY OF THE INVENTION

It is an object of this invention to provide a sports
garment which can protect against the development of
physical problems, caused by breast movement, while
engaged in physical exercise or sports activity.

It is another object of this invention to provide a
garment, in the general form of a brassiere, having an
inner liner and supporting flaps overfitting the liner, the
liner and supporting flaps being independently displace-
able, at least in the area adjacent the breasts.

It is a further object of this invention to provide a
garment as described, wherein the supporting flaps may
be adjustably cinched. _

It is yet a further object of this invention to provide a
garment as described which inhibits excessive breast
movement and substantially eliminates irritations
caused by chafing, wherein the cinching force required,
to inhibit excessive movement is both adjustable, and
independent of vertical loads due to the weight of the
breasts, and wherein protection adainst chafing is pro-
vided irrespective of the cinching force.

It is yet a further object of this invention to provide a
garment as described wherein the cinching force may
be easily adjusted, during the course of physical activity
and without the need for privacy.

Briefly, these and other objects are accomplished in
accordance with the principles of this invention by use
of a garment in the general form of a brassiere compris-
ing an inner liner and outer breast supporting flaps over-
fitting the liner, the inner liner and outer flaps being
independently displaceable, at least in the area adjacent
the breasts, and the flaps being adjustably cinchable.
The liner may be provided with breast engaging pock-
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ets in the general form of a brassiere. The liner may
have shoulder straps and may also have an elastic mem-
ber disposed below the supporting pockets. The two
supporting flaps may be connected to the lining behind
the breast engaging pockets. When the flaps are cinched
together an inward pressure, independent of any verti-
cal loads caused by the weight of the breasts, is created,
thereby preventing excessive movement. Movement of
the liner, independently of the supporting flaps, substan-
tially eliminates irratation due to chafing.

The flaps secure in front in a manner which allows for
easy cinching. In one preferred embodiment, one flap is
provided with a tapered section, which is passed
through a loop attached to the other flap, and secured
back on itself, by Velcro fasteners or the like. The fur-
ther the tapered section is cinched or pulled through the
loop before being secured, the more inward pressure or
compression force is placed on the breasts.

Persons wearing a sports garment constructed in
accordance with the principles of this invention are able
to engage in vigorous physical activity, while being
protected from problems which would otherwise de-
velop as a result of undesirable breast movement.

BRIEF DESCRIPTION OF THE DRAWINGS

For the purposes of illustrating the invention, there
are shown in the drawings forms which are presently
preferred; it being understood, however, that this inven-
tion is not limited to the precise arrangements and in-
strumentalities.

FIG. 1 is a front perspective view of a garment ac-
cording to the present invention, in secured condition;

FIG. 2 is a front perspective view according to the
present invention, in unsecured condition;

FIG. 3 is a side view of FIG. 1;

FIG. 4 is a top view of FIG. 2, but illustrating a
modified outer flap structure;

FIG. 5 is a section view taken along the line 5—5 of
FIG. 1; and,

FIG. 6 is a section view similar to FIG. 5 but further
cinched.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

5
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ated, pressing the breasts toward the chest, and some-
what toward one another, as shown in FIG. 6. As this
cinching action increases, breast movement becomes
more constrained. With reference to FIG. 2, the breast
supporting flap 13 may be secured to the liner 11, by
stitching or other suitable attachment means 15, at a
point behind the pocket 12. Flap 14 may be secured in a
faghion ‘similar to flap 13, as shown in FIGS.5and 6. In
this embodiment liner 11 is also provided with shoulder
straps 16. The inward pressure or compressive force
created by cinching flaps 13 and 14, designated by ar-
rows 30, as shown in FIG. 3, is independent of any
vertical loads, designated by arrows 32, due to down-
ward pressure exerted by the weight of the breasts.
Thus, the flaps are effective, and the garment is effec-
tive, even when in the form of what is conventionally
termed a strapless brassiere. In either construction, the
dangers of sagging or torn breast tissue is substantially
eliminated. '
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Notwithstanding the supporting pressure exerted by
flaps 13 and 14 when cinched, liner 11 and flaps 13 and
14 are independently displaceable with respect to one
another, at least in the area adjacent the breasts and
breast engaging pockets 12. The ability of the liner 11 to
move relative to flaps 13 and 14, even when cinched,
provides protection for the breast against irritations
caused by chafing which would otherwise result from
that movement of the breasts which is not fully con-

_| strained by flaps 13 and 14.

An elastic member 18 may be disposed below the
breast engaging pockets, attached to the bottom of lin-
ing 11. This elastic member functions primarily to keep
the liner 11 against the body in a streamlined fashion.
Elastic member 18 may also provide a small measure of
breast support.

40

A women’s sports garment in accordance with this
invention, for use by women while engaged in physical
activity, such as exercise and sports is shown in FIG. 1
and generally designated by numeral 10. In the pres-
ently preferred embodiment, the garment is in the gen-
eral form of a brassiere. The garment comprises an inner,
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When tapered section 20 of flap 14 is pulled back on
itself, to cinch flaps 13 and 14, releasable and adjustable
fastening means 22, such as a VELCRO fastener, are
used to secure the flaps. The cinching of flaps 13 and 14
is shown in FIGS. 1 and 5, and in particular, FIG. 6. As
looseness develops the releasable and adjustable fasten-
ing means 22 allows for easy adjustment of the cinching
pressure, even when the wearer is in the midst of physi-
cal activity. Further, this adjustment can be made in
public, without the need to undress and without expos-
ing the breasts.

50

liner 11, which is preferably made from any soft,
smooth, or otherwise suitable fabric, and may either be
| pulled down over the head or have a-conventional de-
| tachable connection means 23 at the front thereof and

joined at the back along seam 19. The liner 11 may be
formed with breast engaging pockets 12, formed in the
manner well known in the art for construction of con-
ventional brassieres. As can best be seen in FIGS. 2 and
3, breast engaging pockets 12 are overfitted by two
1breast supporting flaps 13 and 14. Flaps 13 and 14 are
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" preferably made from a heavier and/or stronger fabric
than that of liner 11. The flaps, in the presently pre-
ferred embodiment, are secured together, or intercon-
nected by passing a tapered section 20, at the end 25 of
flap 14, through a loop 21, attached adjacent the end 27
of flap 13. As the tapered section 20 is further pulled or
cinched through the loop 21, and, attached back on
itself, an inward pressure or compressive force is cre-

60

The liner 11 may contain a fastening means 19, as
shown in FIGS. 3, 5 and 6, which allows for a conven-
tional detachable connection of the garment. In an alter-
native, the lining may be placed on the body by pulling
the garment down over the head as would be necessary
with the embodiments shown in FIGS. 2 and 4. ‘

Flaps 13 and 14 may take forms other than separate
flaps attached to the sides of liner 11, as is the case in
FIGS. 1-3, 5 and 6. Another such embodiment is illus-
trated in FIG. 4. In FIG. 4, the adjustable breast sup-
porting flaps are the ends of a single band member 17,
which is connected to the back of liner 11 by suitable
attachment means. Such suitable or attachment means
may comprise or be formed integrally with seam 19. In
this embodiment the liner 11 may be a continuous band,

- notwithstanding connection means 23, as shown, for

65
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example, in FIGS. 2 and 6. In a still further embodi-
‘ment, not shown, a single band member 17 may be
utilized and the liner may not be a continuous band
member, but may be attached to the sides of the
garment, by connection means similar to connection
means 15, and extend overonly the front of the garment.
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If, as a result of the particular physical activity en-
gaged in, or as a result of normal wear and tear, one of
the liner and flaps or band member wears excessively
with respect to the other, connection means 15 may
comprise zippers or the like, to facilitate replacement of
only the worn member.

Although this invention has been described in con-
nection with women, it should be understood that cer-
tain men, as a result of age, sickness or internal physical
ailments or conditions, experience breast development
beyond that which is considered average or normal.
This invention is also suitable for use by such men as
well.

The unique advantages of this invention might best be
appreciated in the context of a women running or jog-
ging. The rhythmic reciprocating or bouncing move-
ments of the trunk or chest will cause the breasts to
bounce up and down. Further, shocks transmitted
through the body from repetitive foot strikes will resutt
in additional breast movement or vibration. If a women
runs without any breast supporting garments breast
movement will be maximum and excessive, resulting
eventually in sagging and torn supporting tissue. If a
shirt, sweatshirt or blouse of some kind is worn, the
breasts, and the nipples in particular, will chafe against
the fabric causing the irritation condition known as
“Jogger’s Nipple”. Of course, this condition is also
aggravated by movement of the fabric relative to the
breasts.

If a woman wears any kind of conventional brassiere,
breast movement will still be excessive, even if margin-
ally restrained, and chafing can still occur, particularly
if the brassiere is simply a reinforced version of a con-
ventionally designed brassiere, which the present inven-
tion is not.

When a woman wears a garment in accordance with
this invention, the inner liner protects the breasts and
nipples from chafing notwithstanding the compressive
or cinching force which is applied to the breasts by

tightening the front flaps. As noted, the liner and sup--

porting flaps are capable of relative displacement, inde-
pendently of each other. Accordingly, the outer flaps
are effective in eliminating excessive breast movement,
preventing tissue damage and consequently sagging,
and the liner is effective in preventing chafing which
would otherwise result from that remainder of breast
movement which is not constrained, and from vibratory
movement of the breasts due to shocks from foot strikes,
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which would be present even if breast movement were
virtually completely eliminated.

The present invention may be embodied in other
specific forms without departing from the spirit or es-
sential attributes thereof, and, accordingly, reference
should be made to the appended claims, rather than to
the foregoing specifications as indicating the scope of
the invention.

I claim:

1. A sports garment for protecting and supporting the
breasts of a person engaged in physical activity, com-
prising:

a torso encircling inner liner having breast receiving
pockets and shoulder straps;

an elastic member disposed along the bottom of the
inner liner, the inner liner being so shaped that the
elastic member is disposed, in use, against the torso
and along the curve of the breasts;

breast supporting flaps attached to the inner liner at
points behind each of the breast receiving pockets
respectively, the flaps overfitting the breast receiving
pockets, the breast receiving pockets being neverthe-
less independently displaceable relative to the flaps;
and,

means for releasably and adjustably cinching the flaps
together, the cinched flaps being substantially fixed in
position relative to the torso, whereby the flaps pro-
vide an inwardly directed pressure for constraining
excessive and harmful breast movement and the
breast receiving pockets of the inner liner move to-
gether with the breasts and provide protection
against chafing from breast movement not restrained
by the flaps. »

2. The garment of claim 1, wherein said flaps are
opposite ends of a single member.

3. The garment of claim 2, wherein said liner is se-
cured to said band.

4. The garment of claim 1, further comprising a ta-
pered section terminating one of said flaps and an at-
tachment loop adjacent the end of the other of said
flaps, said tapered section being insertable through said
loop.

5. The garment of claims 1 or 4, wherein said releas-
able and adjustable cinching means comprises loop pile
fastening means.

6. The garment of claim 1, further comprising detach-

able fastening means disposed at the front of the liner.
* % ¥ % %
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Sports garment

Abstract

A womens' sports garment, in the
general form of a brassiere, for use when
engaged in physical activity, and in
particular, jogging. The garment
provides support, and at the same time,
protects the wearer from experiencing
discomfort or injury caused by excessive
breast movement. The garment
comprises an inner liner and outer
breast supporting flaps overfitting the
liner, the inner liner and outer flaps
being independently displaceable, at
least in the area adjacent the breasts,
and the flaps being adjustably cinchable.
The liner may be provided with breast
engaging pockets in the general form of
a brassiere. The liner may have shoulder
straps and may also have an elastic
member disposed below the supporting
pockets. The two supporting flaps may
be connected to the lining behind the
breast engaging pockets. When the flaps
are cinched together an inward
pressure, independent of any vertical
loads caused by the weight of the
breasts, is created, thereby preventing
excessive movement. Movement of the
liner, independently of the supporting

flaps, substantially eliminates irritation

due to chafing.
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Description

BACKGROUND OF THE INVENTION
This invention relates to sports
garments in general, and in particular to
a sports garment for women which
provides comfortable breast support
during physical activity, by preventing
excessive breast movement, and which
substantially eliminates irritations from
chafing and the like, which would
otherwise result from those movements

of the breast which cannot be prevented.

As exercise and physical fitness in
general become more popular in the
United States, women who engage in
this activity often experience pain and
discomfort caused by breast movement.
One form of discomfort results from
chafing and rubbing of the breasts and
nipples against clothing. Such a
condition associated with jogging has
been identified, and designated as
"Jogger's Nipple". Sagging and tearing of
breast tissue can also occur when
breasts are inadequately supported

during exercising and sports activity.

As an avid jogger, I sought a garment
which would provide the necessary
support and comfort. I determined
rather quickly that conventional
brassieres, even those purportedly
designed for sports activities, were
incapable of providing the type of
support and protection required. I
experimented by wearing two
conventional brassieres simultaneously.

Notwithstanding the trials of uncounted
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numbers of combinations of conventional
brassieres, I was unable to produce a
suitable, convenient to use arrangement.
I learned that many combinations
seemed comfortable at first, providing
ample support, but that after a time, a
certain looseness developed. This
looseness completely negated the
initially beneficial effects, and could not
be compensated for. It became apparent
that a novel arrangement would be
necessary. As I considered the problem, I
noted that vigorous physical activity
resulted in substantial losses of body
fluids, primarily through sweating. A
curious effect of this fluid loss,
particularly in women, is a decrease in
the size and/or fullness of the breasts.
Other conditions as well are known
which cause changes in breast size.
Working from my initial considerations
of a double layer or double brassiere
configuration, I constructed a garment
along those lines. The inner brassiere or
liner was made from a soft, smooth
material, preferably fastening in front,
as in many conventional brassieres. The
outer brassiere, or flaps overfitting the
breasts, was made from a stronger
material. In place of a conventional
clasp, the outer flaps were provided with
an easily adjusted cinchable connection,
so that the desired amount of supporting
pressure could be provided. As physical
activity commenced, causing the breasts
to become smaller, and causing the
garment material to stretch, I found it
an easy matter to release the connection
of the outer flaps, and recinch them

tighter, as often as necessary.
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Most ,women wear pullover shirts or
sweat shirts while exercising, meaning
that adjustment of a brassiere requires a
cessation of a physical activity in a place
of reasonable privacy. When wearing my
invention while jogging, I am able, for
example, to simply reach under my shirt
and adjust the garment without
stopping and without being
embarrassed. By permitted independent
movement of the inner layer and outer
flaps of my invention, the inner layer
protects against chafing and the outer
flaps protect against tissue damage. The
cinchable connection assures that ample
support can be maintained throughout
the period of physical activity.

The use of a double layer construction in
conventional foundation garments, such
as corsets, is known. For example, U.S.
Pat. No. 1,659,281 discloses a garment
having a back part and a front part
which contains stiffening members,
elastic inserts between both parts, and a
covering for the front part formed by an
extension of the back part from either
side of its point of attachment to the

front part.

U.S. Pat. No. 1,240,510 discloses a corset
which combines a brassiere formed of
two members, the front edges of which
attach together, and an extensible fabric
connecting the back edges to the inner
back of the corset, each member
extending a suitable distance above and
below the upper edge of the corset.

My invention comprises an inner liner

THILENTE D, ROEHONE L
SR OMSE LTEEh & 27F 45 2 &
XD WETEANOREL., SL
FHIHFEDOBE N O IRET D, MDD
Z L DORREAREERIC LV | HRTEED
. oY R— Fa2fRrT& 2,

Ity M EOREROFEFERRIZE
B EEMAEGEOM T STy

%o B2, KEFFFF 1,659,281 &
X, FHIREA & B Tt R Sy & R &
AT DA, W OERE O A
v— R~ BLOEEHORY 1T 80
WA 2 S BB~ O ZBOIERIZ L - T
TR SN D RIERD T2 D T 73— % B
LTW5,

KERFFE 1,240,510 51%, AilfEA—
HIZE T B N5 2 5DEM MBI
RENT=T7 T Vv —&, higxaltk
> N ORI T ST 2 A AT RE e
fi & A G DY alL y N &R
LTBY, &L, 21ty b b
%D Eixo ETICmEb) e Bk EE L
TW5,

AFERHIL, T4 T = —"—=T 4 v

o2




and outer breast supporting flaps
overfitting the liner, the inner liner and
outer flaps being independently
displaceable, at least in the area
adjacent the breasts, and the flaps being
adjustably cinchable.

Despite the use of a double layer
construction, neither of these references
suggests the use of a lining having
breast engaging pockets which is
overfitted by interconnecting breast
supporting flaps, the lining and flaps
being independently displaceable, at
least in the area adjacent the breasts.
The above references provide breast
support in a manner which either
merely flattens or lifts. Neither
reference provides the inward pressure
which is created by applicant's invention
and neither provides protection against
chafing. The noted references also deal
primarily with flattening the abdominal
area and breast support seems to be only

a secondary consideration.

SUMMARY OF THE INVENTION

It is an object of this invention to
provide a sports garment which can
protect against the development of
physical problems, caused by breast
movement, while engaged in physical

exercise or sports activity.

It is another object of this invention to
provide a garment, in the general form
of a brassiere, having an inner liner and
supporting flaps overfitting the liner, the
liner and supporting flaps being

independently displaceable, at least in
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the area adjacent the breasts.

It is a further object of this invention to
provide a garment as described, wherein
the supporting flaps may be adjustably
cinched.

It is yet a further object of this invention
to provide a garment as described which
inhibits excessive breast movement and
substantially eliminates irritations
caused by chafing, wherein the cinching
force required, to inhibit excessive
movement is both adjustable, and
independent of vertical loads due to the
weight of the breasts, and wherein
protection adainst chafing is provided
irrespective of the cinching force.

It is yet a further object of this invention
to provide a garment as described
wherein the cinching force may be easily
adjusted, during the course of physical
activity and without the need for

privacy.

Briefly, these and other objects are
accomplished in accordance with the
principles of this invention by use of a
garment in the general form of a
brassiere comprising an inner liner and
outer breast supporting flaps overfitting
the liner, the inner liner and outer flaps
being independently displaceable, at
least in the area adjacent the breasts,
and the flaps being adjustably cinchable.
The liner may be provided with breast
engaging pockets in the general form of
a brassiere. The liner may have shoulder
straps and may also have an elastic

member disposed below the supporting
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pockets. The two supporting flaps may
be connected to the lining behind the
breast engaging pockets. When the flaps
are cinched together an inward
pressure, independent of any vertical
loads caused by the weight of the
breasts, is created, thereby preventing
excessive movement. Movement of the
liner, independently of the supporting
flaps, substantially eliminates irratation
due to chafing.

The flaps secure in front in a manner
which allows for easy cinching. In one
preferred embodiment, one flap is
provided with a tapered section, which is
passed through a loop attached to the
other flap, and secured back on itself, by
Velcro fasteners or the like. The further
the tapered section is cinched or pulled
through the loop before being secured,
the more inward pressure or
compression force is placed on the

breasts.

Persons wearing a sports garment
constructed in accordance with the
principles of this invention are able to
engage in vigorous physical activity,
while being protected from problems
which would otherwise develop as a

result of undesirable breast movement.

BRIEF DESCRIPTION OF THE
DRAWINGS

For the purposes of illustrating the
invention, there are shown in the
drawings forms which are presently
preferred; it being understood, however,

that this invention is not limited to the
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precise arrangements and
Iinstrumentalities.

FIG. 1 is a front perspective view of a
garment according to the present
invention, in secured condition;

FIG. 2 1s a front perspective view
according to the present invention, in
unsecured condition;

FIG. 3 is a side view of FIG. 1;

FIG. 4 is a top view of FIG. 2, but
illustrating a modified outer flap
structure;

FIG. 5 is a section view taken along the
line 5--5 of FIG. 1; and,

FIG. 6 is a section view similar to FIG. 5
but further cinched.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

A women's sports garment in accordance
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with this invention, for use by women
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while engaged in physical activity, such
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as exercise and sports is shown in FIG. 1
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and generally designated by numeral 10.
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In the presently preferred embodiment,
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the garment is in the general form of a
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brassiere. The garment comprises an

. ZORRIFA T —TFAF—11 >

inner liner 11, which is preferably made
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from any soft, smooth, or otherwise
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suitable fabric, and may either be pulled
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down over the head or have a

conventional detachable connection
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means 23 at the front thereof and joined
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at the back along seam 19. The liner 11
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may be formed with breast engaging
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pockets 12, formed in the manner well
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known in the art for construction of
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conventional brassieres. As can best be
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seen in FIGS. 2 and 3, breast engaging
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pockets 12 are overfitted by two breast
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supporting flaps 13 and 14. Flaps 13 and

14 are preferably made from a heavier
and/or stronger fabric than that of liner
11. The flaps, in the presently preferred
embodiment, are secured together, or
interconnected by passing a tapered
section 20, at the end 25 of flap 14,
through a loop 21, attached adjacent the
end 27 of flap 13. As the tapered section
20 1s further pulled or cinched through
the loop 21, and, attached back on itself,
an inward pressure or compressive force
is created, pressing the breasts toward
the chest, and somewhat toward one
another, as shown in FIG. 6. As this
cinching action increases, breast
movement becomes more constrained.
With reference to FIG. 2, the breast
supporting flap 13 may be secured to the
liner 11, by stitching or other suitable
attachment means 15, at a point behind
the pocket 12. Flap 14 may be secured in
a fashion similar to flap 13, as shown in
FIGS. 5 and 6. In this embodiment liner
11 is also provided with shoulder straps
16. The inward pressure or compressive
force created by cinching flaps 13 and
14, designated by arrows 30, as shown in
FIG. 3, is independent of any vertical
loads, designated by arrows 32, due to
downward pressure exerted by the
weight of the breasts. Thus, the flaps are
effective, and the garment is effective,
even when in the form of what is
conventionally termed a strapless
brassiere. In either construction, the
dangers of sagging or torn breast tissue
is substantially eliminated.
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Notwithstanding the supporting

pressure exerted by flaps 13 and 14

DTNl L EIIT7T7 v 713 8L
P4 I L TRIEEND ZFENICY

when cinched, liner 11 and flaps 13 and
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14 are independently displaceable with
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respect to one another, at least in the
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area adjacent the breasts and breast
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engaging pockets 12. The ability of the
liner 11 to move relative to flaps 13 and
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14, even when cinched, provides

protection for the breast against

irritations caused by chafing which
would otherwise result from that

movement of the breasts which is not

14 \ZxF L CHRMICEI K BEIE. £ 9
TRITIEZ 7 v 713 B L0 14 12 &
> CEBIHR SN R VWAFEOB X (T
Lo TA LB LR L3 E
S A A

fully constrained by flaps 13 and 14.

An elastic member 18 may be disposed
below the breast engaging pockets,
attached to the bottom of lining 11. This
elastic member functions primarily to
keep the liner 11 against the body in a
streamlined fashion. Elastic member 18
may also provide a small measure of

breast support.

When tapered section 20 of flap 14 is
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pulled back on itself, to cinch flaps 13
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and 14, releasable and adjustable
fastening means 22, such as a VELCRO
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fastener, are used to secure the flaps.
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The cinching of flaps 13 and 14 is shown
in FIGS. 1 and 5, and in particular, FIG.
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6. As looseness develops the releasable
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and adjustable fastening means 22

allows for easy adjustment of the

cinching pressure, even when the wearer
is in the midst of physical activity.

Further, this adjustment can be made in
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public, without the need to undress and
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The liner 11 may contain a fastening
means 19, as shown in FIGS. 3, 5 and 6,
which allows for a conventional
detachable connection of the garment. In
an alternative, the lining may be placed
on the body by pulling the garment
down over the head as would be
necessary with the embodiments shown
in FIGS. 2 and 4.

Flaps 13 and 14 may take forms other
than separate flaps attached to the sides
of liner 11, as is the case in FIGS. 1-3, 5
and 6. Another such embodiment is
illustrated in FIG. 4. In FIG. 4, the
adjustable breast supporting flaps are
the ends of a single band member 17,
which is connected to the back of liner 11
by suitable attachment means. Such
suitable or attachment means may
comprise or be formed integrally with
seam 19. In this embodiment the liner
11 may be a continuous band,
notwithstanding connection means 23,
as shown, for example, in FIGS. 2 and 6.
In a still further embodiment, not
shown, a single band member 17 may be
utilized and the liner may not be a
continuous band member, but may be
attached to the sides of the garment, by
connection means similar to connection
means 15, and extend over only the front

of the garment.

If, as a result of the particular physical
activity engaged in, or as a result of
normal wear and tear, one of the liner
and flaps or band member wears

excessively with respect to the other,
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connection means 15 may comprise
zippers or the like, to facilitate

replacement of only the worn member.

Although this invention has been
described in connection with women, it
should be understood that certain men,
as a result of age, sickness or internal
physical ailments or conditions,
experience breast development beyond
that which is considered average or
normal. This invention is also suitable

for use by such men as well.

The unique advantages of this invention
might best be appreciated in the context
of a women running or jogging. The
rhythmic reciprocating or bouncing
movements of the trunk or chest will
cause the breasts to bounce up and
down. Further, shocks transmitted
through the body from repetitive foot
strikes will result in additional breast
movement or vibration. If a women runs
without any breast supporting garments
breast movement will be maximum and
excessive, resulting eventually in
sagging and torn supporting tissue. If a
shirt, sweatshirt or blouse of some kind
is worn, the breasts, and the nipples in
particular, will chafe against the fabric
causing the irritation condition known
as "Jogger's Nipple". Of course, this
condition is also aggravated by
movement of the fabric relative to the

breasts.

If a woman wears any kind of
conventional brassiere, breast movement

will still be excessive, even if marginally
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restrained, and chafing can still occur,
particularly if the brassiere is simply a
reinforced version of a conventionally
designed brassiere, which the present

invention is not.

When a woman wears a garment in
accordance with this invention, the
inner liner protects the breasts and
nipples from chafing notwithstanding
the compressive or cinching force which
is applied to the breasts by tightening
the front flaps. As noted, the liner and
supporting flaps are capable of relative
displacement, independently of each
other. Accordingly, the outer flaps are
effective in eliminating excessive breast
movement, preventing tissue damage
and consequently sagging, and the liner
1s effective in preventing chafing which
would otherwise result from that
remainder of breast movement which is
not constrained, and from vibratory
movement of the breasts due to shocks
from foot strikes, which would be
present even if breast movement were

virtually completely eliminated.

The present invention may be embodied
in other specific forms without departing
from the spirit or essential attributes
thereof, and, accordingly, reference
should be made to the appended claims,
rather than to the foregoing
specifications as indicating the scope of

the invention.

ETHY, FT 7V —DMERDT
PA DT TV —wHIZEILLED
DTHLEE, BIHET L TREMEN
oYl

TIENAFHIZ L D2 KREFEHT D

ELHIREO T T v T EREDDH T T
F o THEIT» D JEME S F 721366
b b od, WloZ A5
—MNIE AT EBEANGIRET S,
AR L2, FAFT—EHFEFT7T v
ZUE, HUVMTIRSE U CARSRTAI S 2R A]
BThd, E-T, MIlO7 7 v

%, FHEOmFEI s = AR U, Ak
DHEE., OWTIEE DR %8150
A THY, T4 =1L, LEOH
ENEEMCERICHR SN E LT
BIFETDHTHA I, PRI LRI
BEOEIE DK, BLOEOFTRIZL
L EEI R T 5 B O IRENESR )
ELDHTHAIBENEHIETHDICH
HhTH 5,

ARFEIIE, T ORGP E T IIARER 2R
PEN DRI 2 Z &7 < oo BARRY
PR TEMKL TS &nTE, LI
Mo T, AFEHOHHEZ RTHOL L
T, APROBME TR < AR
AR OHIPA 2 2RI & TH D,

61




I claim:

1. A sports garment for protecting and

supporting the breasts of a person

engaged in physical activity, comprising:
a torso encircling inner liner having

breast receiving pockets and shoulder

straps:;

an elastic member disposed along
the bottom of the inner liner, the inner
liner being so shaped that the elastic
member is disposed, in use, against the

torso and along the curve of the breasts;

breast supporting flaps attached to
the inner liner at points behind each of
the breast receiving pockets respectively,
the flaps overfitting the breast receiving
pockets, the breast receiving pockets
being nevertheless independently

displaceable relative to the flaps; and,

means for releasably and adjustably
cinching the flaps together, the cinched
flaps being substantially fixed in
position relative to the torso, whereby
the flaps provide an inwardly directed
pressure for constraining excessive and
harmful breast movement and the
breast receiving pockets of the inner
liner move together with the breasts and
provide protection against chafing from
breast movement not restrained by the

flaps.

2. The garment of claim 1, wherein said
flaps are opposite ends of a single

member.
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3. The garment of claim 2, wherein said

liner is secured to said band.

4. The garment of claim 1, further
comprising a tapered section
terminating one of said flaps and an
attachment loop adjacent the end of the
other of said flaps, said tapered section

being insertable through said loop.

5. The garment of claims 1 or 4, wherein
said releasable and adjustable cinching
means comprises loop pile fastening

means.

6. The garment of claim 1, further
comprising detachable fastening means

disposed at the front of the liner.
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