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Comparison of Forearm Motion Before and After Ball-Release
between Fast Ball and Curve Ball Pitches

SAITOU Kenji. OHGI Yuji*. ICHIKAWA Hiroshi**,
ADACHI Kazutaka, MIYAJI Chikara and TAKAI Shozo

This study aims to compare the pronation of forearm before and after the ball-release
between fast ball pitch and curve ball pitch in baseball pitching. The subjects were five
college baseball pitchers. The angular velocity of promation was measured by the
accelerometer device attached on the wrist of subjects. This device consisted of a pair of
accelerometers arranged in each of 3 dimensional axes. The angular velocity was detected
by subtracting the acceleration signals which were measured by two accelerometers
arranged on the same axis. In both pitch tvpes. pronation of forearm occurred before and
after the ball-release. and the maximum angular velocity of pronation was observed after the
ball-release. From the results of statistical analvsis. 1} the angular velocity at ball-release
of the fast ball pitch was significantly larger than the curve ball piteh, 2) there was no
significant difference about maximum angular velocity between both pitch tvpes, 3) time
from the ball release to arrival of the maximum angular velocity of the curve ball pitch was
significantly larger than the fast ball pitch. From the results of the curve ball pitch, that is
required supination position of the forearm before the ball-release. pronation of the forearm
after the bali-release is motion which occurs generally 1n spite of the pitch type.
Furthermore, in the curve ball pitch. torsion may occurs at the elbow joint by torsional
moment at the distal and proximal portion of the upper extremity.

Key words: Fast Ball, Curve Ball. Forearm Motion. Angular Velocity. Accelerometer
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Anguiar velocity was measured by device consisted of six accelerometers. The device was

attached to the subject's right wrist as y-axis of the device matched to the long axis of the

forearm.
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of the pronation and the rotation about long axis of the forearm., was compared between the
fast ball pitch and the curve ball pitch.
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Time from the ball-release to arrival of maximum angular velocity. 3. Angular displacement
estimated by integrating the angular velocity from start to end of pronation.
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Fig. 3 Typical angular velocity of the fast ball pitch lopen circle; and curve ball pitch (filled
triangle) about five subjects. The abscissa shows time. the ordinate shows angular velocity.

Table 1 Comparison berween the pitch types about the parameters of angular velocity

L N

after ball-release [rad]

fast ball  curve ball
Angular velocity at ball release [rad s] 5330=115 274%10.3 |p<0.0l
Maximum angular velocity [rad s] 954+105 904+75
Time from the start of pronation to ball-release [ms} 169=69 138+96
Time from the hall release to arrival of maximum angular| 148+36 209+45 {p<00l
velocity [ms]
. Angular displacement around long axis of forecarm before and| 29104 26+03 [p<0.05
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Fig. 6 Side view of upper arm and forearm motion of ‘a) the fast ball pitch and of b’
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imema_l rotation,
pronation

|nternal rotatlon,

the curve

ball pitch. The bottom figure in ‘a. show the front view of the fast ball pitch. I, shows the
moment of inertia about the long axis of upper arm as the shoulder joint rotates internaliy

at the angular velocity @ | before the ball-relcase. I -

shows the mement of inertia about the

long axis of upper extremity at the ball-release. At this moment the shoulder joint rotates

internally at the angular velocity «w .

After the ball-release. the upper arm rotates internally at the angular velocity w5

pronates at the angular velocity w-.
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grip release

(a) curve ball pitch
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grip
release
{b) like slider pitch

Fig. 7 The grip and release of curve ball pitch. {a' General method described by the guide book.
i{b} Curve ball pitch without supinating the forearm.
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