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Remote-control Data-transmission System of Rotating Spindle Temperature

Kazuhiro YOKOYAMA, Takamasa SUZUKI, Shigeru KOBAYASHI and Yutaka NAGAI

This paper deals with the data-transmission system adopting the opto-electronic parts for the remote-

controller of electric appliances.

The signal with appropriate bit-pattern and specified wave-form is used, and the

system has much longer distance nearly 1,000mm between the light-emitting-diode and the light-receiving-

module than the maximum length of 3-20mm in the reported system of faster-transmission rate.

Then the data-

transmission from not only rotating spindle but also revolving body is realized. Three techniques, which are
adoption of one-way data-transmission , one-chip micro-controller and digital-filtering process, are adopted as
same as in the faster-transmission system. The data-transmissions from the end-surface of rotating spindle and

from the cylindrical-surface are confirmed.

Key words: remote-control, data-transmission, optical system, rotating spindle, revolving body, temperature,

thermo-couple, one-chip micro-controller.
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Table 1 Specification of data—transmission systems o )
Table 2 Characteristics of LED and PD module in

Fast Remote- remote—control data—transmission system
transmission | control Remo-con LED Remo~con PD module
systen® ™ | system (TLN105B, Toshiba Corp.) | (TPS831, Toshiba Corp.)
Max. transmission length = 10mm = 1000mm Absolute max. current
Transmission rate 8ch 8ch =100mA
*650data/s | *25 4data/s Peak current used Burst wave frequency
Tota! channel number 8ch 8ch at LED = 14, 28mA = 455kHz
5 B Peak-emission Peak-sensitive
Range 0-50C 0-50°C wavelength = 950nm wavelength = 940nm
Resolution of A/D converter | 12bit 12bit
Measurement accuracy =0.1C =0.15C
of temperature
Measurement accuracy =0.05C =0.15C I ron-constantan
of temperature change thermo-couple Rotating Stationary
Cutt-off frequency 1Hz 1Hz cho. 1. . 7 head head

Insulation

of digital filter
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Fig.4 Calibration results

Table 3 Conversion Eq. (1) to temperature

LED

ch0 | 00=-0.336+0.013252 Vo -4.980E-08 Vo2 -6.81E-12 V¢?

chl1 |6:1= 0.286+0.013341V -7.370E-081:2 -3.55E-12V,®

Position ¥ mm

ch2 | 02=-0.389+0.013330 V2 -4.336E-08 V22 -8.99E-12 V33

ch3 |63= 0.024+0.013378 V3 -8.497E-08 V32 -2.01E-12V5?

ch4 |64=-0.818+0.013420V,-2.732E-08 V4* -11.1E-12V 4

ch5 | 05=-0.080+0.013459 V5 -6.124E-08 Vs -7.04E-12 V53

ch6 | 06=-0.576+0.013523 Vs -6.724E-08 V¢ -5.49E-12 V6

ch7 | 67=-0.686+0.013425V7-9.873E-08 V72 +0.99E-12 V7
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Fig.5 Measurement accuracy of the developed system
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