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Test-Manufucture of Artificial Fingers
(3 rd Report)

—angle and grasping force control in the Artificial Fingers—

Noboru SUGIMOTO*
Taiji KONDO*
Kiyoshi FUKAYA*

< As an effective safe measure of any dangerous or detrimental works, remote controled manipulators
should be expected to be introduced in place of men. But any manipulators could not be said to have
met our expectation. We can point out that any manipulators, which have been developed and are
now used at any spot, have so small degrees of freedom that they cannot be used in effectiveness.

In our study, an artificial multi-finger System, which might be said uniQue were developed as an
extremity of manipulators. The system has three fingers which correspond fto the thumb, the for—
efmger and the middle finger, so that the system has nine degrees of freedom.

. In order to control functionally so many degree of freedom, Electro-Viscous-Fluids Cluiches are
developed and used in our study which are different from any existing control methods.
‘The control of angle and grasping of the fingers can be accomplished by regulating the electric
voltage applied to the clutch. In the control system, further, to improve response and stability, fe-
edback compensation (angle and force pickups), differential compensation and integration compensation
are systematized into the closed system, In the result, it was comfirmed that angle was controlable

Wuhm 1% error and as for graspmg force within 4% error.

* Mechanical Engineering Research Division
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Table 1 The specification of proper body of
the manipulater system

' | up and down 300 mm
movable area . .
of the arm extention 250 mm
swing 120 degree
) up and down | 150mm/s(max.)
2012}3?% extention | 250mm (s (max. )
suing 60degree/s (max. )
sensor - Potentiometer
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In this study, multi-fingers system was developed and the controlability of the
angle and the grasping force were examined.

The fingers system has three fingers which correspond to the thumb, the
forefinger and the middle finger, it makes 9 degrecs of freedom. Each finger is
as about 1.4 times as human’s finger in size, in order to make controler smaller,
Electro-Viscous-Fluids control method was adopted.

As the result, it was comfirmed that angle was controlable within 1% error
and as for grasping force within 4% error.

(11 Figures, 2 Tables, 5 Photographs, 3 referenses)
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