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Table 1. Comparison of Japanese Representatives and High School Students
Height Weight Length of Experience
Name Age ° (cm) (kg) | Hand (cm) (years)
§ A. Hara 23.1 173.5 72.5 20.8 8.5
2 | T. Miyahara 22.4 179.8 78.3 21.0 6.5
g | K. Saito 21.9 178.0 76.0 20.4 6.5
@ | M. Taki 21.5 180.0 70.0 20.5 6.5
é; H. Kimura 20.0 172.5 70.5 18.9 4.5
5 | N. Taima 19.7 177.0 72.0 19.5 4.5
1]
()
s %, (n=6) 21.4 176.8 73.2 20.2 6.2
g = S D 1.22 2.89 2.98 0.74 1.37
o | I Niwayama 18.3 176.5 72.0 18.5 2.5
g | F. Hagiwara 17.9 174.4 67.5 19.0 2.5
T | K. Sekiguchi 18.4 174.0 78.8 20.0 2.5
@ | N. Nakajima 17.8 168.6 66.6 18.5 2.5
’§ Y. Saiki 17.9 176.0 67.0 19.5 2.5
3 | H. Saito 17.2 170.0 65.5 19.0 1.5
g% %; (n=6) 17.9 173.3 69.6 19.1 2.3
+ S. D 0.39 2.95 4.61 0.53 0.37
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Measurable Position of Overhand Throw.
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Table. 2 Measurements with Camera at A anb B Positions
ooy | egmy || s
1 Backswing (A) cm 19.7 24.1 0.940 N.S.
2 Backswing (A) cm 25.4 14.5 0.768 N.S.
3 Backswing (B cm 50.7 52.1 0.194 N.S.
4 Backswing (A) cm 38.0 31.2 1.110 N. S.
5 Backswing (A cm 38.7 28.1 3.860 PP
6 Backswing (A) degrees 112.3 100.5 1.530 DS
7 Backswing (B) cm 12.1 12.8 0.102 N.S.
8 Backswing (B) degrees 31.8 36.2 0.500 N.S.
9 | Backswing (B) degrees 72.8 72.3 0.068 N.S.
10 Throwing (A degrees 123.8 128.7 0.575 N.S.
11 Throwing (B) degrees 115.0 108.5 1.070 N.S.
12 Throwing (B) degrees 37.8 35.0 0.416 N.S.
13 Throwing  (B) degrees 85.0 83.2 0.370 N.S.
14 Release (A) degrees 26.5 22,2 0.772 N.S.
15 Release (A) degrees 49.0 47.2 0.492 N.S.
16 Release ® cm 44.0 34.1 2.223 XX
17 Release (A) cm 118.3 92.8 2.357 XX
XX = 0.005< P<0.05 (A) = camera at A position
XX = 0.05<P<0.1 (B) = camera at B position
¥ = 0.1<P<0.2
N. S. = no significance
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A Motion Analysis of the Overhand Throw in Water Polo

Susumu MIYAGI

Recently, the ball handling of water polo players in Japan is changing. The
former way of lifting a ball with one hand is changing to gripping it with one hand.
This study analyzed the motion of gripping a ball with one hand in order to clarify
its advantage in shoot throwing.

A Bolex high speed camera (64 fps) was used for the measurement, and an Elmo
motion analyzer was used to analyze the motion of the gripping and the lifting.

The following conclusions were obtained from the data.

1) The player who can grip a ball could jump higher making use of a repellent
that was gained by pushing the ball down just before he started a vertical displacement.
Moreover, the horizontal distance between the ball and the head at the rear point of
the backswing in group 1 was significantly longer than that in group 2.

2) The angle of the right elbow of the player who could grip a ball was larger
than the player who could not. Moreover, the horizontal displacement distance of the
player who could grip a ball was significantly longer.

3) In the motion after backswing no significant differences existed between the
two groups.

4) On the basis of the above-mentioned results, this study suggested that the
gripping a ball with one hand would increase the shooting production, because both
the vertical displacement distance and the backswing motion were larger.
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