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Optical Telemetering of Temperature Information in Rotating Spindle (1st Report)
— Development of High-speed Multichannel Optical Telemetering System —

Kazuhiro YOKOYAMA, Takamasa SUZUKI and Hiroki HOSHINA

An optical telemetering system which measures the temperature of rotating spindle is proposed.
The system uses an optical data transmission technique to realize high-speed precise telemetering,
which is free from noises due to a slip ring and an electric magnetic field. Moreover, it can
measure the temperatures at different eight positions and the data, which are the measuring
channel number and the temperature measured at the channel, are transmitted with only two pairs
of infrared LED and photo-diode under arbitrary rotational spindle speed by using an asynchronous

serial data transmission.

An experimental

system is made and several fundamental

characteristics are examined. The time required for the data transmission is 48 us a channel. It
is experimentally confirmed that the accuracy in temperature measurement is +0.2°C,
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Table 1 Specifications of the system designed

Wave length 880 nm
Total number of channel 8 ch
Transmission rate 500 kBPS
Measurement time 48 us/ch
Measurement range 0-—100°C
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Table 2 a,-a, in Eq. (6)
a; °C/mv? a, C/my* |a, ‘C/mV| a, °C
CN1 2.21x10™" -3.60x 1077 0. 0255 -1.15
CN2 | 2.22x10™M -3.64x 107 0. 0256 -2.16

CN3 | 2.21x10™" -3.63%107 0. 0255 -2.10
CN4 | 2.21x107" -3.60x 107 0. 0255 -0.92
CN5 | 2.18x10™" -3.52x1077 0. 0253 0.47
CN6 | 2.22x10™" -3.64x107 0. 0256 -1.59
CN7 | 2.21x10™" -3.62% 107 0. 0255 -1.72
CN8 | 2.21x10™" -3.64x1077 0. 0255 -2. 61
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