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A Comparative Study of Throwing Kinematics Between 65m Class and 90m Class.
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The throwing motions of world top class athletes (over 90 meters) throwing and
japanese top class athletes (over 65 meters) throwing were filmed by using two high
speed Cine-cameras. These were then analyzed kinematically by the three
dimensional DIT method. In the high school championships of japan, throws from
63 meters to 66 meters (average 64 meters) were analyzed two dimensionally.

The most obvious differences in kinematics between the two levels were the foot
landing time from pivot foot (right foot of the right arm thrower) to final foot (left
foot), and the ratio of the distance of arm movement from final foot contact to
release and pivot foot contact to release expressed as a percentage (arm movement
ratio). The foot contact time of J. Zelezny (world record holder) was 157 msec and
his arm movement ratio was 61.0% and that of K. Kinnunen's ('91 gold medalist)
was 186 msec and 58.6%. The averages for the six athletes throwing about 65
meters were 219 msec and 53.1%. One of the reasons for the differences mentioned
was caused by the pivot foot brake to lose run-up speed. After the moment of pivot
foot contact, that speed was maintained by the world class athletes, but in the under
70 meters class, that speed was decreased before final foot contact. In this case, the
final foot contact was delayed and the upper body and upper extremity moved
forward too much before final foot contact, causing the arm movement from pivot
foot to final foot contact to increase and arm movement from final foot contact to

release to decrease thereby causing the arm movement ratio to decrease.
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¥l A=— 30.0 38.6 37.4 317 88.27 86.80
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BT 36.3 32.4 35.6 3.00 63.52 64.12
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27 xsin30=13.5m/s
13.5+g(9.8)=1.38s
1.38 X2=2.76s

27 % cos30=23.4m/s

23.4 X2.76=64.58m

30 X 5in30=15.0m/s
15.0+g(9.8)=1.53s
1.53 X2=3.06s

30 X c0s30=26.0m/s

26.0X3.06=79.56m
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