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Bilateral control of Artificial Fingers system
drived by the electroviscous fluid

—Dynamic properties of Electro-Viscous-Fluid clutch
(the Winslow clutch) as on element of the control—

Noboru SUGIMOTO*
Taiji KONDO*
Kivoshi FUKAYA¥*

“In order to control functionally so many degrees of freedom of the Artificial multi-fingers system,
Electro-Vlscous Fluids Clutches were developed and used in our study, which are different from any

gginstlng control method.

The général properties of the clutch were measured and investigated from the points of view of

mduced torque, response time of the torgue and stanility through the cylindrical type of the clutch.
As the result, the clutch were controlable with as wide the range as 0~8.7 kg-cm and with satis-
factory rapidity of response. As for the stability of the clutch, though some kinds of electrodes such
as '8 45C, brass, A 2017 (aruminium), Copper gilted, through analysis, were ionized and soluted into
the medium and then make the stability of the clutch worse, in case of plutinum gilded electrode,
whlch has small ionization tendency, the stability of the clutch has been improved extremely.
The Winslow clutches, though could be said to be superior to other type of clutching with Tespeet
to rapid response and stability, have as simple a structure as cylinder dise, which makes driving ele-
ment of the hardware system smaller and then capable of giving the system more degrees of freedom.
Besxdes, in this study, the control system of induced forcé using the Winslow clutches of the cyclin-
dmal type were developed and investigated. As the result, it was comfirmed that the force was cont-

rolable with satisfactory response and small error.

. * Mechanical Engineering Reseach Division
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Table 1 Step response (time constant ms)
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Table 2. Comparison of the disperse phase between befor and after testing
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Table 8 detected ions as result of analysis
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Quenching Limits of Imitial Flames in Narrow Tubes

-An Approash to the Study of Quenching Volume-

by T. Hayashi

Researh Report of the Research Institute of Industrial Safety
RIIS-RR-28-1, {~10(1980)

Flame quenching behaviors are studied for methane-air and hydrogen-air mix-
tures in narrow tubes of glass and of metals., A mixture is ignited by an electric
spark at the closed end of a tube, and a Limiting Pressure, below which no flame
passes through the tube even if a flame kernel has been formed, is determined
for each tube. By extrapolating a relation between tube diameter and Limiting
Pressure, a critical diameter of tube, in which no flame propagates in spite of a
flame kernel, is obtained for atmospheric pressure. This critical diametr is re-
lated to the Quenching Volume of the flame spherically expanding in a frees pace.

(9 figures, 1 table, 6 references)
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