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Abstract: Pushbutton switches (pushbuttons) are used in a wide variety of home appliances and computers
because of their ease of operation/design. Although pushbuttons have various push feeling (e.g., weight,
depth, and click), it is difficult to flexibly adjust the feelings on the single device. We propose a pushbutton
device that can dynamically change the push feeling. The repulsive force of permanent magnets is used to
inexpensively achieve changes in pressing pressure, and a linear vibration actuator is used to express clicking
feeling with different strengths and positions. In this paper, we introduce a prototype that can change the
pressing pressure and click feeling dynamically. Some examples using the prototype are also explained. In
addition, we discuss the effectiveness and challenges of the prototype based on the results of the performance
evaluation and the user test.
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Fig. 1 An example of the operation of a pushbutton device.
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Fig. 2 Elements of push feeling.
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Fig. 3 Appearance of the pushbutton device.
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Fig. 11 Example2: The feel box.
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Fig. 12 Example3: Tug-of-war game.
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Fig. 13 Equipment used for performance evaluation.

360



EHUIPF=HNEE Vol.66 No.2 354-365 (Feb. 2025)

w
15

o r L
[T N oo W

# LA Z BEBfE(mm)

o

1 2 3 45 6 7 8 9 1011 12 13 14 15
HE LM LAHZL )L

B 14 16 BEFEOHLIAR LN (0~15, 0133 L T2 WikED
ToHBNE) L, FEIL 7o LA A BREEO s
Fig. 14 Comparison of the 16 pressing levels.
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Fig. 15 Correlation between the pressing force level and the

measured value.
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Fig. 16 Required time for changing the pressing force level.
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Fig. 17 Force curve.
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R1 RETNAALBHERY > DEN

Table 1 Differences between the proposed device and standard

button.
Ky v HFE DR RAE Abha—27 77k
RETNAA |®AK3.72N TU% 3.0mm HY
mAER Y v # 0.60 N THE%E 2.5 mm 73

18 RETNA R (fo) LBH#ERSY ¥ (1) ZHEBEE,S BT
Fig. 18 Appearance of the proposed device (left) and standard
button (right).
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*8  https://www.sanwa-d.co.jp/product /button.html
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Fig. 19 Flow of the questionnaire
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Fig. 20 The questionnaire results of game a/b.
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Fig. 21 The questionnaire results of push feeling.
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Fig. 22 Model of the stroke-changing mechanism.
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