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Characteristic of both hands throwing a shot

Yoshihisa URITA*, Hirofumi KINTAKA*, Masao MATSUSHITA*, Fumio HIRATA®

Abstract

The purposes of this study were to clarify the mechanical power and works of
each of the upper and lower limb joints in both hands when throwing a shot, and
to identify the functions of the upper and lower limb muscles and their contributions
to the throwing.

The subjects were three male throwers who were college student. They performed
forward throwing (FT) and backward throwing (BT) of a shot on a force platform,
and were recorded with a high speed video camera. A link segment modelling was
used to compute joints torques of the upper and lower limb. Mechanical absolute,
positive, and negative works done by the muscles were calculated by integrating
mechanical power (product of joint torque and joint angular velocity) during each of
two types of throwing (FT and BT).

The major functions and the contributions of the upper and lower limb muscles
could be summarized as follows;

1) The mechanical powers exerted by the lower limb muscles were larger than the
upper limb muscles.

2) It was shownd that the maximum mechanical powers of the muscles about the
ankle joint in FT was twice as large as in BT.

3) The muscles about the knee joint exerted mechanical powers in the latter half
of throwing in both FT and BT.

4) The mechanical power exerted by the mucles about the hip joint was the largest
of all joints in both FT and BT.

5) There was a difference between FT and BT in the appearance of maximum
mechanical power in the muscles about the lower limb joints.

6) The muscle work in FT was larger than BT, and the muscles about the hip joint
contributed greatly to the total work of both FT and BT.

* BB E LAY National Institute of Fitness and Sports in Kanoya, Kagoshima, Japan.
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