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ABSTRACT

We have used anodic oxidation of titanium for the first time to develop an oscillating weight in order to improve
the decorative effect of mechanical watch. It was found that the coloring behavior of titanium anodization was
strongly influenced by the surface condition caused by machining. The presence of the affected layer on the surface
prevents the uniformity of color. We derived the etching conditions for removing the affected layer. As a result, it was

possible to realize the designed color with high repeatability.
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Fig. 1 Anodized blue titanium and tungsten rotor.
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ABSTRACT
This paper proposes a new control method for a lower-leg robot with antagonistic driven mechanisms. The
proposed control method has following two features: (1) the controller is designed according to a frequency response,
and (2) both steady-state error and phase delay are compensated. As a result, the proposed control method
significantly improves the tracking performance to a reference trajectory. The effectiveness of the proposed control

method was confirmed by numerical simulations of the lower-leg robot with antagonistic driven mechanisms.
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ABSTRACT

Vibration motors are used to generate vibration in portable equipment such as cellular phones and
watches. In order to control the direction of vibration, we divided the eccentric rotor of the motor into two pieces.
This structure of the vibrating motor gives effective vibration transmission from the equipment into the user’s

body.
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Table I Low voltage design,

Unit Single Divided

Weight Weights
Vibration | m/s* 18 18
Voltage \ 3.0 2.0
Current mA 8.0 6.0
Power mW 24 12

B: E—2Efzk< T

Table 2 Low current design.

Unit Single Divided

Weight Weights
Vibration m/s’ 18 18
Voltage \ 3.0 3.0
Current mA 8.0 5.0
Power mW 24 15

Size of coil - Smaller




C:®F—2EREHEITD
Table 3  Short length design.

Unit Single Divided

Weight Weights
Vibration | m/s’ 18 18
Voltage \Y 3.0 3.0
Current mA 8.0 11
Power mW 24 33
Length mm 13 9.0
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Fig. 7 Weight shape comparison.
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Table 4 Optimized design.
Unit Single Divided
Weight Weights
Vibration m/s” 18 24
Voltage \Y 3.0 3.0
Current mA 8.0 5.0
Power mW 24 15
Size of coil - Smaller
Length mm 13 17
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