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Figure 1. Relationship between the throwing distance and initial velocity (A), and spin velocity (B)
of the disc at release.

He
>
&

EEED A 13) ) — ARED T 4 A7 FHOEAL MR DR FO RKMROR KPS KAFRE
DERFIHEZ M EL72DIERESINLERIT, A VHEOMMNTH L Z LWL ERoT2,

W2 747N RNEEREMECETI I 771 TT 1 X7 DIRTRBIGHE : T« X7 IERAT 3 EE
HEREREDORBEFRMN
B
s L RPGHED T + 7Ny FEEEFEICBWTT 4 A7 IMEAT 5 s & A E 2 EOBEREY
BHOMIZTAHZETH D,
ik
- AWFFE TR 10% . RIRE LA TR E L7,
OB AL TOIEFENT, 3RIEE—a v F v T Ty VAT ARMHLT, 747>
REFEEIEIC & > THRITH I N7 1 227 LG O 3 RICEAE % BUS L 720
- ARRFZE IR A D OMER B e L. oM ERG~— 7 —DfET— 5 25714 A7 12fE
M350 e MV RHE L7,
CENTNONEINIBITAANEE ALY Y HEEOZ LR L OBREEZHOPICTE720ICET Y YO

_2_



ERMHBERBE R L, 2B, COROEEARIERS %R L7,
i R
S ) ) = ABED A Y VI RPEETE (52.2+8.2rad/s = 8.3+ L.3[AHE FS) 12N, FEEEE (789
+3.5rad/s =12.6 +0.6[#% ) THEIZEWEZR LA (P<0.05),
CHEREREOTIDE— X v MIE ORKRIMEEZR IS ZHEIIHEML, ) ) — AERNICE =7 15EL TWwi,
RIS B TIIIR AR A SRR 12 ImL, )Y — & Eﬁct ZIZELTW (M2 /).
CHERERED MV 7 13JE O AIVEE RN ZORICEM L. € OERIZ ZIZE L TWin, REGHETE
T MV OBMASIZIER SN e o7 (K2 0 H)

MER MER 510 MER MER B 10
Skilled Unskilled Skilled Unskilled skilled (0=10)  —
i 3 _ Unskilled (n=11) mm mm m— 8
= -
g S | 16
BN
] = 4
5 " =
- 12 E
s, |, &
g 30 2
E 12 £
8 g
— pig “
~1 — Z
Skilled (1—10)  e—m -] %
Unskilled (n=11) mm s s =~ |
-4 5 -8
-005 -0045 -0.04 -0035 -003 -0025 -0.02 -0.015 -001 -0005 0 -005 0045 -004 0035 -003 -0025 -002 -0.015 001 -0005 0

Times (s) Times (s)
Figure 2. Changes in mean moment of force (left), and torque (right) in skilled throwers (black solid line) and
unskilled throwers (black dashed line). Grey lines indicate for each thrower. The instance of disc release is denoted
as t = 0 s. MER, maximum external shoulder rotation.
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Figure 3. Two lines show the changes of mean values of supination and pronation angles
at radio-ulnar joint of the throwing arm for unskilled and skilled throwers synchronized with
the disc release time (t = 1.000 s).
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