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TORQUE AND POWER EXERTED BY THREE JOINTS IN LOWER
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EXTREMITIES DURING TAKE-OFF PHASE OF VERTICAL JUMP
t 3 o Y M B B OB*, & B ¥z p*

Shinji SAKURAI * | Yasuo IKEGAMI * | Kyonosuke YABE *

Motion in a take—off phase of a maximal vertical jump starting from a static squat position was analyzed. Changes in
torque znd power of hip, knee and ankle joints were determined during the take—off phase with the help of anthropometric
data, kinematic data obtained from position sensor system, and four segment mechanical model. Peak torque of hip, knee and

ankle joints were 210 Nm, 194 Nm, and 213 Nm, respectively. Work done by the extensor muscles at the hip, knee and ankle
joints through the take—off phase were 103 J, 113 J, and 90 J respectively. These results suggest the importance of all three
major leg extensor muscle groups to increase the mechanical energy of the whole body. It is concluded that many more selective

studies will be necessary before it is possible to clarify the role of each joint in the take—off phase of the vertical jump.
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Fig. 1. Four segment mechanical model with three
joints.
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Fig. 2. Comparison of vertical floor reaction force
during squat jump between force platform techniqué
(kinetic) and kinematic technique with Selspot System
(kinematic).
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Fig. 3.  Changes in (A) joint angle, (B) joint angular
velocity, (C) mechanical energy of each segment, (D) joint
torque, (E) joint power and (F) verical floor reaction force
during take-off phase in the squat jump. The instant of
take-off lies at 1.68 sec.
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