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How to throw a rise ball using a windmill pitch in fastpitch softball

—Kinematics of the hand and fingers of the pitching arm—

TAKAHASHI Subaru, TSUTSUI Takamori, KOJO Takatoshi, FUNATO Kazuo and KOJIMA Takeji

Abstract: The purpose of this paper was to analyze the snap of the wrist joint of the pitching arm kin-
ematically in windmill pitches of a rise ball in fastpitch softball, and to investigate the mechanism which
explains how the increase of a backspin speed of the ball is brought about. Five male collegiate fastpitch
softball pitchers participated in this study. Each subject pitched a rise ball 20 times in a laboratory. Their
pitching motions and the motion of the ball were captured using eight high-speed cameras (500 fps),
and the motions of the forearm, hand, fingers of the pitching arm and the ball were kinematically ana-
lyzed with the markers attached to their bodies and the ball. The angular velocities of the wrist palmar
flexion of all subjects began to increase rapidly associated with the increases of the backspin speed of
the ball and the linear speed of the fingertip of the middle finger when the forearm brushed the lateral
side of the hip. The mean time period from the start of the brushing to the appearance of the maximum
angular velocity of the wrist palmar flexion was at most 0.014 s among all subjects. The mean value of
the maximum velocity of each subject was statistically larger than the mean maximum wrist palmar
flexion velocity produced voluntarily by human subjects using only the muscles crossing the wrist joint
(Jessop and Pain, 2016, p. 41). The mean maximum velocities of the four subjects in this study exceeded
the latter maximum by 1.5 times at least, and the velocity of another subject also exceeded the latter
maximum. The time period from the start of the brushing to the appearance of the maximum backspin
speed of the ball in a pitch was at most 0.016 s in the pitches done by all subjects. In baseball throwing,
the resultant joint force acting from the forearm to the hand of the throwing arm helps increase the me-
chanical energies of the hand and ball during the final phase of throwing motion (Miyanishi et al., 1997,
pp- 59-63). In this phase, the larger the dorsiflexion angle of the wrist joint up to an angle of 7/2 rad, the
larger the rate of the increase of the mechanical energies due to the rotation of the hand (Ae, 2004, p.
439, equation (38)). The mean dorsiflexion angles shown by the subjects of this study at the start of
brushing were at most about one-third of the maximum angles observed in the phase of baseball throw-
ing (Barrentine et al., 1998, p. 30; Sakurai et al., 1993, p. 62; Solomito et al., 2014, p. 324). The mean linear
speeds of the fingertip at the appearance of the maximum backspin speed were statistically larger than
the speeds at the start of the brushing for three subjects. These results suggest that the snaps of the wrist
joint in the rise ball pitches were not voluntarily brought about using the muscles but mainly from the
impulsive force acting on the forearm caused by the brushing considering the recruitment of the nerv-
ous system, the rate of muscular activation, and the dorsiflexion angle of the wrist joint at the start of the
brushing, and that the increases of the backspin speed of the ball after the start of the brushing for the
three subjects were brought about by the snaps considering the increase of the backspin speed associat-
ed with the increase of the linear speed of the fingertip.
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T P - SeA0:y-#AEY
8 sl ‘
2 L
g 60_ RS — - 8EY
S 40
2 I
T 20 SARX x-EhEY
£ r S | |

0 -0.02 -0.01 0

BFE (s)

B8 F4 XK= TOR—NOMEERD . FEiT X-filE
D (F4RX), BRI Y-TEY (v A4a), mtid Z- flE
D (A4 5—) OARERS % KT FEORER 0s 13K —
WYY =A% RS, M7 LMFEITTH %,

20r 500 ~
@ 15 o
by 2
g 2500 §
- pe
glo =
o -1000 %‘?
Hh W

5L 1500

ok

L 1

-0.02 -0.01
B§ME (s)
K9 795y >y TR, FREiHRLoME &
13 Y- B4 DA E 720 KT OBIZ I ~100 m/s® %
RL, EEO—HEBIEZORTTOT S v v ¥ IRk E R
Fo BHIOIER 0 s 1T K= ) —2%7T, X7 &FRIT
‘(\‘% é o

i 72 R L O R0 Z W Cd 7z, K9 1
AT TO TR0 Y- il J7 ) o EE K 5 & i
B LT\ %o MBS 238 2 < i v C =100
m/s* £V B/NEL oD A~YD 1 IR E T
Iy Ty TREE Lz,

K10 ICRBETDOT Sy vy ZHEE»S DT E
K=V DBENDEONEIR LT, 7T v ¥ v 7 RIRE
B o FHEOSEE & RIROMEEIZIL, K-
O [ET i A B AR 5 V2 L 7 AR VR & R 4R
JeHEE LA L, — W R — V2 Tl - 72,

F2UI5 X4 DBERE OFIT TOR — IVHE, KR —
VO T EHEMHEEIZOWT T T v ¥ ¥ ZHIRE:, Rk

EEAEE
& 60F KL FEEARE.
B 4L d
& QR
g 20F gD REE
= FRERPLEE
s REAZE
]
0
1 1 \ 1
-0.02 -0.01 0
B (s)

K10 K=V & TOMlEE L i, 2oL RO0ERIZER
ZITBE S A A L R B ET R A T, R ofiiid
V7 bAR— VO T EETH B B X DERIIRE
Mo, Ff, fROoMBICFEEd.G, RIBOE, iiolk
e K= VHEETH D, O DML Y- s L Z- filk
SOEEIETH B BEIOMER 0 s1ZKR—V1) ) — 2 %R
T K7 LT TH b,
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V7 MR—= -4 VRIS

BUIFBITA XK= NVOEITH

R2 A VoML TRHEAHEE CFIgfE + RS

HERE R—ILRE TEERAREL TEEARE2 TEEARES3 HRELD HEE2E TORE
m/s rad/s rad/s rad/s s
A 265 = 0.7 371 = 338 55.1 = 5.9 36.2 * 7.0 0.010 + 0.001
B 285 = 13 408 = 6.1 53.0 + 6.3 25.7 % 9.7 ## 0.008 + 0.002
C 262 + 0.9 494 + 86 734 + 93 541 + 154 0.007 + 0.002
D 236 = 0.7 405 += 58 66.7 = 76 522 =+ 9.9 ™ 0.012 + 0.002
E 247 = 09 335 = 32 413 = 6.7 246 + 123# 0.007 + 0.002
TR 1, 2, 3T T v ¥y ZFHa, KK, K- ) - AROHTH S,

“'ﬁﬁﬁbﬁﬁﬁl@mmn
## 0 S 3< fE 1 (p<0.001)
# o R 3< fAHE 1 (p<0.05)

®3 TR

FaRIE (PRIl = FEE (R )

RERE EEAEEL HEAEE2 HELH DRE2E TORR
rad/s rad/s s
A -10.0 £ 4.9 428 =+ 32 0.011 + 0.002
B 39 £ 3.0 705 = 75 0.014 + 0.002
C 6.9 = 5.4 513 = 6.4 0.011 + 0.001
D 05 = 35 304 + 52 0.013 + 0.002
E 20 £ 3.9 430 =+ 83 0.012 + 0.001

BIRAEE L 23ZNENT T v ¥ Y TRIBKOMHEERRKIETD 5,

B, 2L CR=—NVY Y — AREOMHO VI %E R L7z,
F7:, 7T Yy IR, O AMEIRKRICR S
TOREEOFIMED R L7z BBEEHE D TR Y — AR
@ﬁﬁﬁﬁ??v&y7%%ﬁ@%nibﬁﬁtﬁé
< (p<0.001), #Ei# B, E CRUICHEI/NEho
t(%ﬂ%ﬂ,wmmqpﬂmwoit,ﬁﬁTEﬁ
£ F TS A BIZ0.007 87> 5 0.012 7 0 i R
ZH o7z,

RK3ICT Ty ¥ v IR L IR KR E R LIZREO TR
S A S DI 2 R L7z KM HE o3
1 30.4 rad/s 7* & 70.5 rad/s DHPHIZDH V), ZHIET
% F COREMIZ 0.011 #2205 0.014 B OFPAIZH - 726

B 11 I [RERAT T x- W 0 o, F& K-
A (R a) KT E i 0IRLHE %
AL, FFRHOMMEL 0T, FARIME —kE
o CGEEIT 5 LW IHED T TORIBLHEED R L
72 (A b)e 7 v ¥ 7T X5 FHEHLHEEE &R
T iy L DAL, ARGED T TR D 7= 4REHE
IRA L7228, EBEOFRIEHEEIZ R — v o i 3 25
KIZET HEE THWINL 72,

RA4ICT T v ¥ v TR L R — v O F [alfiz 85
IR KIZ T o 7D R ORI HEE D Tl %78 L
7oo WERE A, B, C TRRBEEDEENSHEICKE Do
7z (EIZ p<0.001, p<0.001, p<0.025). Hi#H 2~ 1%
HOBEDI/NE Do 72 T R%E C, D, ETEN
i1l 76/, 3BIR SNz,

52T T v ¥ v R, K=o F g
DI RNZ T o 72 & FRIHT O B JE A M DS i KIZ 7% -
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7RO R OEEIRAEE R L2 7T v ¥ Y 7 H
BEEI T PR G DS IEALIC 3 - 72A%, B A3 AR
K7 o 7RI WA D EIRNL T - 720
#6113, 75 v ZBMBKE R — Vo> T [l 8
BRI S 72RO FEDINE TH 5. AE1HS5H
é;o LTIy v Y RGO T om IR %
SO & ORERZ OIS D ENKEV, T2/
anﬁﬁa#%\#é;o , FRIfhG & g
FIREME LRSI T HNZ W TW5, T
] 117 T E DS Ee KA T o 7= DT DRSS D 1) X 138k
g BEBREUEEZR LTV, T2, ME3aldix
KTH0520rad T, EHLH0EVZIETFHETH -7,

100~

L (a)

8o} FomEE
I SR Ry T
3 oot N A roTERsE
w0 ’
g 207 RO ARE
& ok

O PHEDREERE

.
\,
\

e’
.

m FM D ORR
R MmO AR LS
L RETOBEOEAEE
-0.02 -0.01 0
B (s)

K11 FREOES) & bR OIREHE. Bl & F oM HE L
X- #JE ) O TH Do FREHL L RIEOIRILHEE L, Y-
R 5 D W & Z- il \O);ir*@/\ﬁ\/:ﬁr‘*fz%é Kl oo
MOsiZR=V) ) =2%RT, K7 LFHMITTH 5,



S

R4 PROMBELE CTIgME = FERE)

R HEL HE?
m/s m/s
A 250 * 06 292 + 1.8 **
B 274 £ 1.3 298 = 1.2 **
c 261 £ 14 216 £ 16 *
D 242 =+ 0.9 244 £ 14
E 236 £ 06 282 + 18
WL, 2R3 ZFNRENT T v ¥ v ZHRIGIEE & T alE
13 E DR R DI DOME 2 77T

L 2> B 1 (p<0.001)
A 2> W 1 (p<0.05)

x5 THMMOETHMAE CFIIME+ IR E)
wWERE ABEL AE2 AE3
rad rad rad
A -0.019 = 0.040 0.100 * 0.060 0.221 + 0.070
B -0.244 = 0.024 -0.122 £ 0.056 0.188 + 0.088
C -0.165 = 0.036 -0.064 = 0.053 0.118 + 0.073
D -0.034 = 0.049 0.129 + 0.058 0.162 + 0.082
E -0.228 = 0.063 -0.121 £ 0.103 0.087 + 0.050

MEEL, 2, 3IRFNENT T v ¥ v FHAR, K—IL o laE
FEDS IR 70 o 720, R A HEEE AR KIS 7 o 72RO M B % TR
To IEOMIFERMVEEL, AOHEIITEZET,

4. % =

T7—=AMNEYFVT IR=VOEFRTAL V3
WEEZHCTI A AR =V 2&KITHEI, K=
TlHHEZ 52 572022 F v TOFMH % 5 fgad
AHLMER SN D (BYF, 2014, p.36 : Kempf, 2002,
p- 111 343, 2014, p.49; =55, 1996, p.42,50,53;
National Fastpitch Coaches Association, 2002, p. 201 :
Sammons, 1997, p. 99 : FIMJII, 2008, pp.54-57)c L
LB T — 7 12D WTD R F v T OIS
BFENSOHPICE BS54 v, RIFFETIET A X
R=WERTFTEEDT Ty v 77XV ETHEAF Y
TRR=NVOFHERENIET 2 & W) RHE T, &
NEWGEST 52 EE2MSEHME Lz, FHESIL, B
FERERD O CORFIEFTEHTE RV EE 2 72 ITIC
T O E R,
AWFFECTIE TR 0%

JEFHEBEIZEH L TE S 2

ES/8

Do, Zhide MBTHEZE CHOE TR
T & B IR KT A EEASPEICHE ST
TEIZED. ZOfEL DB Z FEHTE VIR
WD—DIZ%27:0Th b, FB, RIEFMHED EHL
TELZVIEERZVWHEHRE D Wiz, TR ofx offl
XD D, HI11IRL TS X- Bl ) OF- o i
DN, PIROMEREOZILE L) HHEAHRICH
5133 TH5,

AETT T v ¥ v 7 ORtEE b BB,
HUL D Y- BT T DA LR D A% F 72723, Z- il
KO T S v ¥ > FRGRi#HTRE L, 2h
@5 LHBOPENHEE % 5720 Th o 720

AT, 7T v ¥ v ZBMEICHE T B % A
DRI LT Z OB iRK T B 55 A5 0
WL, e b OTRERE D O TREIEIEZ Hv
TRER IS A A S N5 i KT B ST R £ B 0 735
fii (Jessop, D M and Pain, M T G, 2016, p. 41) % 42T
OERH THZ Tz (p<0.05) (£3)s TLTAHD
HIZZDOFHEOL 2L LD 152 BTz,
FHSORKEMEELZBZ S L, HlizgiEcans
W (Hill, 1938, pp. 177-178) o 2% 0, TR (2B
bBBEBOHDHII 2R TE R oo THHEHMAHE
BEDSBEIM L 722 L&, WAoo BN & B £ 8
DOHRIZHG L TwWeZ &ilhd, 7, 79y
7B O R TR TS R L MBS B £ TORE
MO IE, BEREERICOVWTRETD 0014 #
T o7z (K3)o BERMNZEE) T IET 2 A0
BT T, F AR 2 52 75 b IS E
T 572DIE—EDREMALIETH 5 (Aagaard, 2002,
p. 1319, Fig. 1)o B 213, e ke i T BE Hi i Jg D fe K
SRUMG I E2RMT 22 HE LZRITTE,
NEEPHERIN T2 O ENDPRKISET 2 TIIH
02s Z%E L3 2% (Aagaard, 2002, p. 1319), R
A DURE % F 72 92870 0T, TR B S I 5 B D 1R B K
HEDPRAKIZ% 5 T TORFH S ZORFRICPT V5 L&
ZbNbo ZLT, b FAAMOIRED S KB B¢
i AN SN B SR i R
&, NBEIER A O LS E LTI, JE B

S

T PA

K6 7T vy IR LRV OTREEEAHEED R RIS o O TEOR &

HERE BEL BRE2 BE3 ABEla A E2a ABE3a
rad rad rad rad rad rad
A 0.607 + 0.045 0.204 + 0.040 -0.162 + 0.059 1.310 + 0.137 -0.026 + 0.045 0.447 + 0.075
B 0.231 + 0.064 0.081 + 0.038 -0.255 + 0.042 0.676 + 0.107 0.051 + 0.034 0.172 + 0.119
C 0.759 + 0.056 0.035 + 0.020 -0.018 + 0.025 1.215 + 0.116 0.007 + 0.046 0.335 + 0.106
D 0.384 + 0.120 -0.142 + 0.036 -0.097 + 0.083 1.211 + 0.194 0.004 + 0.042 0.520 + 0.092
E 0.906 + 0.092 -0.111 += 0.031 -0.158 + 0.076 1.273 + 0.200 -0.112 + 0.032 0.174 + 0.139

MEEL, 2, 31X7 T v ¥ v ZRIAET, M

la, 2a, 3a (&R — )V 5T AR KIS

HolZOFEDONE FHET, A

2, 3RUME 2a, Ba DRERIIZNENME L LA la 2 EET D L00) B\,
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VT IR=NV 7L Y FIVREIZBT DL T4 AR—VoRT)

#)0.2's TH A KR BMEBEIZET 5 (Kojima, 1991,
pp. 210-211) o RASE R T-BIET S 7 /) D KA
FEHE SN L REH 2R ROZNEE L VWE T AR
T O T B B2 £ 80 5 i KA 2 2 IR ] 203 B8 £ T i
AEEDOZNEFELWETHIMILII LD LFELW
& L7256, SFHMITIZZ DR 1/14 ORI C iR S
BIEL2Z LR b, 2F D, HiomHKEIKN
BT ZOMMIEICE L EZ NG, EBIZIEY
7 M R—VPEMII R 5 TW2DT, AR THILE
SHITHRIRKAFREIEL T izrdb Ltk wv, Z
D & \TFBHE & B <R O E) K HE AR D TRV IR
TZDMIZ L o TRRERAMED» A AL SN L1
ZAWv, XoT, 79y Y IRk RBISES 22
AFy TRMOBERICLVELEEZ NS,
FHEEEAEEOHKICHG T2 MOERE L
T, 77y vy PSSk S FIHER T 2 5%
ZoNb, BIEA (1997, pp. 59-63) 12 Xiug, ¥
OB TF LR NG T LA VF DN, F
M2 BV TW AL o TEAB ENERIZMENT
HY, 1ZEACITHIBOLEE) A TR S T VB
350 (B gEiEe») I2XoTwd, AWfZET
b RO A A2 2 X TFHEHER IS b > T AT
A E 2 5 b, FREOBE 26 2 3% 2 B
E3 2120, FEEHITELTWL2LENH S5 (BT,
2004, p.439, (38) ), m/2rad FTOHHTH I,
ZORENREWIT EERAREOWMOESIIRE
{75, BERTHERZIKERT 23950, R RAIZ
HHE L 72t A TR OB RA SR KIZR Y, £0
B flAT0.72 rad, 0.73rad, 0.63rad L#HE X hTwW
% (JEIZ, Barrentine et al., 1998, p. 30 ; Sakurai et al.,
1993, p. 62;Solomito et al., p. 324) . ARWFFETILFE 5 |2
RT LN, 7Ty vy IRERE ORI O
ZRKTD 0244 rad TH Y, TFEOLEH DK 35% T
Holze TOID, MHEHINIZL 2 EBOYKIIEKD
TERIZHRNED R wEEZ BN L, T2, FERO
B COmAEMAEE L 25 rad/s TR TH Y, AWfFED
EICHARIUINE W, 512, KBFSETOR KA HE
HIFEH L 720 Tl A COWERE O TR EE AL
HY (G5, EHOBEXRZWIRRTH-72, Th
LD L a2EHE 2L, filie S OB b EE M
OB —#S LT A etEdH 575, TFEk
AR R ABEAVNES <, FE o DRI
TN X BB RN WEETE A B OIS CHEE) 2 L T
Who £oT, AFy TEEAMTERRNIEZTT v
SUTTHH)EEZDN, FEEHSMITHICIE
W) F % T2 BB E R b9,

M7 250hbEH, 75y vy 7Hhili—Lro
g A A B 22 O ISR DS L W TR O T 148
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TOBETH A, Y-ZIHINTR=VOF.LHSERDEENL
TBEY, FOMEEIEEICER SN LEEIRE L,
R=IIMEHT 2 X-WHAOT) 2 KRELLETITTH
O MANMEZ AP LR TV, K11-b 29RT X9 (2,
FATIRE & [ U A B CoE) L7z SARE L7236, o
F ) FHHOMERED 0 OB, 7T v ¥ v IHIGHE
BITTIROIERE KT T2, HR2 5555 L9
WCEBOREREIHLEZATTHMLZDT, £
ORIME T OB R T 5 Z L0505 R—
VO T A EEA IR KIS o 72 & X O HEIX 3
ZOWEHETT Ty v v TREROME D ARICKE
ol (Fh, TOZ LI, TSP EZETI DO
DI HEE DO BIINASAR — )V o F 1] F 3 E D B2 B
BLTwWZeaRBELTWS, R 2% 0OWEET
b, 7y vy rMICIIRERESENLTBY,
NS RO AN % A H LT 2 ] RN
Vo 72720, ZFNUBEOIREHEEDIMLT LT A7
T PR AHEEAEM L T2 T, oW
PO A DG L T2 ReE2H %0 oD 34D
BRI OWT S, R TEERMAEE L L 5 0.002
B 5 0.004 BARFN IR AT RES WIS 256708
PEBITHBEBRONZ. ZOHMADBIIZIZRE
D, EEHFEEHCLONPLEEER D,
7Ty THOFEDH X ITDOW T, Sammons
(1997, p. 99) %br{ % DREEDLFOVS % LI
FCR=VEROIIFEL TS CFIFRJIL 2008,
p. 60 ; 585, 2011, p.33; 2%, 2014, p.36; Hi,
2014, p. 44). LA LAWIZETIE, &ToPREITS
NS DOIFEEPRRTVD X ) BFANCTZ AT T
Lotz (3£5). R— Lo T WEfHEE A R KIZ % -
TeRERCOMPEE 3 OFHEO IR KM T L HEHE D O
0520rad TH Y, LME LDV IITIEOMELFZ %,
KRIFFED K ERE OBRITORHIEIIOWTE, kO
EITEZ TV D, ERRIZBINL 72 TORBRE D
SEERACFIG [ VK F AR\ A ER 2 I ke Rt
HY, WHLOBEHLANVIFETLEEVEEZ SN,
L2 L, HETXELITHMESRONLT, HEEse
BIZoWTORMTOFHBEEOHIBIL R ¢ S5 21574
W, 72731, BEERE ElCoWwTlE, K- Lo FEEEA
WENT T v ¥ v TR K TH > 72384775 6 74
10, MOWEEIINHHEDPE L 722 E 25
b,
RIFFeDOBEFE O HREIZ1.76 m TH Y, AR
ELTIREEPBVESS>TIVTHAI), M5 LD
FAVRENY 7 PR VBT, FRCRMER R - B
EORFIIR—NVOIRY HHPRFROEA LiE-s T
LUREMDH Do L oT, TD L) LT ITAMIER
HBNETHRCTITF B OWTIIERBIAE S, 4%,



S

FREDHIZE % KU TV T BERE LT Wb,
AFZERERE Y 7 PR — IV OIGEHY CENE ) &
L7BAIc ka2 L id, K= VIS TFEEZ 2 5 7
DITIEAR =) ) — AERTCFEH 2B Sz v
A= NVETHEHESEL L) IIHETL0TREERL, 7
Ty Yy T ETBEFREOAS Y T TR—-IVIZ
TSP B I EZ2M5E, FLTEILWT Ty
VUHEROBME FIEOME ER—VORY T RET
Ty T EDI O e mEIC L) FifHg
BB EHICIRETLIETHAL I,

FTAZXR=NVOEIIO—IL, FK T iz f#pE
WBERCAR=NV) Y — AREOT MR ML - T
bo KIFEIET 4 AR— VO TFEEMREMET T 5
BRICOWTRGN 2T TRV, LHL, EvF
YITDINT k=R VAT ED DL DI Rk VR
HZLEZTBY, A XK= VOEyF v 7T
55O EERFEHRE EAE O %o

5. f& W

AR TIE, A4 Y FINVFEZHNTTI A XK=
WEBTLIEDOT I v Y v 72k ) BT 5 T A
F v TR = VO FREEMAFHE RS2 & v )R
WENT, FREEHEOBEI LM L2 BFKR
FHEY T MR= TS5 /0T 4 AR — )V ORI
RN LR, 79 v ¥ v ZRGHRIC T
WEEDBI L, 4 B OPIREI T TR TH 0.014s
DN e N S FRIE 2 5 R o & %2 v CREEM AT
I B KT E A A AR L b
15158 2 2 I KA REEE 7R L7zo b M AYRERER Tl
KEERVER 1 % 50T X B & TR %2 ¥ <o M
EREMICHW R K FHSEEAREORE S 2%
BdaL, COERMAEEOLMIZOHOAZ AV
7B BB X BB DTIE R WEEZ SN D, B
JGi D FE B FH A TRIBEA S TSR3 2 A2 O %A
HEOLMEET 2NN D 5. BERO I —/3—
N FTOHRKTIE, K= ) —2ARZZFDI % F
MLUTTHEEH®EAEEZEHOTWS, TOB, ¥iE
MEEAS /2 rad T TIE, TOMEIKEWIT EETA
HEZBORT V., SHOEZWREDT T v v 7
GIRED T-BI R O T T £ BE O I ASEF R D & — 73—
Y RTORKDBEOZOMEOREL LH 1B3HTH
b2, Ty vy PRI OEBAREDO LN E
B72HLTWDLEEZ T, T2, 340G THIE
DI/FEHENR T T v ¥ v TG IR =L o Tl
i f1y SR E S I KA 72 o 72 B B CA RIS L T 7z,
PLEofERIZ, o340 BBEICOVWTIETT v Y
YWD ELTFESOAF Y THTA ZRE—-LO
TR RE R NS L2 RIBL TV,

ES/8

fF it
AREFFED—EIL, HARKRFEEE 70 MKEZITBWT
sER L7z,

#HOOF
FERZH I LT B E 572 KFEY 7 MR—= Vo
TFOHRIAEIEHPLEFES. M2 T, EEHo
BRI T b 59, P B 2 dv T
{PZEWFE LREOLH, %E KAOBRKITL
POBILHL RIFET,
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