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Recently, the interest in leisure and sports culture is increasing and the related
industry is invigorating. In particular, baseball is the most popular sport in Korea.

Revised 11 Apr%l 2018 We focused on the pitching machine such as the two-wheeled and three-wheeled

Accepted 30 April 2018 pitching machines. In this study, we applied a hand-sign glove with a tension

sensor to mimic the catcher's hand sign. An Android application in a smart phone

Keywor ds: ) was built to communicate with the primary body using the Bluetooth. Simulations

Pitching machine were performed to predict the ball trajectory considering variations in the

Bluetooth coefficients of friction between the wheel and ball, the wheel stiffness, and the

3 -Wheel. rotational speeds of the wheel by the RecurDyn, which was the CAE commercial

Hand-Sign glove program. Before commercializing this machine, it was designed to be
RecurDyn miniaturized and automatically feed the balls.
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Fig. 1 Miniature pitching machine made and designed in 2016
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(b) Final version

(a) Prototype

Fig. 2 Prototype and final version of the hand-sign glove
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(a) Prototype

Fig. 3 Prototype and final version of the pitching machine with
a feeding system

(b) Final version

Fig. 4 A pitching machine with feeding a ball by a blower
shooter
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Fig. 6 Design of tilting and rotating parts
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Fig. 7 Shaft and flange of a pitching machine
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HandSign Glove
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Modeg Mode
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< Shoot the Selected pitch
u/D L/R
Tilting Rotating

Aplication

Fig. 8 Flow chart of a pitching machine, all-in-one in 2017

. Table 1 Specification of the DC actuator
» “‘U I \‘\ Il LM4075 150 mm
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Voltage | PWM : 20 ‘olt e\ ‘\ ‘P M: ‘ :
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Stroke length (m) 0.15
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Table 4 Specification of servo actuator

L16-R 100 mm
Voltage (V) 0~15, Rated at 12
Peak Power Point (N, nvs) 50, 0.016
Max. speed (mv/s) 0.032
Stroke length (m) 0.1
Max Side Force (N) 40

Table 5 Specifications of servo motor

FS5113R
Operating Voltage (V) 48 ~ 6
Operating Speed (s/deg.) 0.18 / 60

Stall Torque (N-m) 0.125

Operating Angle (deg.) 360

Fastball

Curve

Slider

Change up

Shot

Fig. 10 Pitching arsenal by a hand-sign glove
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(a) Setting mode (b) Game mode

Fig. 11 Two modes on Android application
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Fig. 12 FE modeling of a pitching machine by the RecurDyn
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Fig. 17 Z-direction movement of curve (no Magnus effect)
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Z direction Movement(Magnus Effect)
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Fig. 18 Z-direction movement of curve (Magnus effect)

Table 6 Results of ball speeds and control according to pitching
arsenal in a pitching machine by tests

o Ball speed Angular velocity of a ball
Pitching arsenal (kmvh) . (rad/s) .
X axis Z axis
Fastball 63 108
Curve 57.6 -170
Slider 57.6 30 -108
Change up 57.6 -30 -108
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