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Influence of the differences in the center of buoyancy and center of mass locations on
the performance of the streamlined gliding
Takeo YAMAGISHI
Summary

The purpose of this study is to assess the influence of tendency of the sinking of
lower limbs génerated from differences in the center of buoyancy (CB) and center of
mass (CM) locations on the performance (velocity and distance) of the streamlined
gliding.

1) Method

This study consists of two experiments. The experiment 1, the distance between the
CB and CM of the streamlined static condition on the surface of the water (d-static),
and distance covered by streamlined gliding were measured. Nine female and ten male
competitive collegiate swimmers volunteered to participate. The experiment 2, two
seconds until surfacing to the surface of the water while streamlined gliding was
digitized to calculate the CB and CM 2D-coordinations, distance between the CB and
CM while streamlined glidjng(d'dynamic), buoyant torque, angle and angle Velocity of
the torso segment, and horizontal velocity and horizontal acceleration of the CM to
each instant. Four college students volunteered to participate.

2) Result |

Experiment 1: There were significant relationships between the d-static and
distance covered by streamlined gliding (n=19, r=-0.65, p<0.01). On the sex basis, both
female and male had no significant relationships, but female were more significant
than male.

Experiment 2: There were no significant relationships between buoyant torque and
angle velocity of the torso segment (n=4, r=-0.36, N.S.), we could not observed
relationships. However, there were significant relationships between the angle velocity
of the torso segment and horizontal acceleration of the CM (n=4, r=-0.96, p<0.05).

3) Conclusion
1. The d-static had much effect on tendency of the sinking of the lower limbs after
surfacing. Therefore, that effect on the distance by streamlined gliding.
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2. At the slow velocity (0.9m/s or less), tendency of the sinking of lower limbs had much
effect on the velocity of the streamlined gliding.

In conclusion, tendency of the sinking of lower limbs had much effect of streamlined
gliding at the slow velocity.
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