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Small machine using oscillating propulsion by magnetic force in liquid nitrogen

Muneo Futamura'

! Department of Mechanical Engineering, Faculty of Systems Science and Technology, Akita Prefectural University

The author of this study describes a small machine that uses magnetic oscillating propulsion in cryogenic fluid for the maintenance of
superconducting applications. A magnetic oscillator in the machine is composed of two permanent magnets connected through a space. The
magnetic oscillator moves using the magnetic force of the magnetic field induced by the current of the drive coil. The magnetic oscillations
created by the oscillator are calculated via an analysis of the magnetic field of the drive coil. By the off-set square wave drive current, the
oscillator makes the undulation suitable for the movement of the machine. The machine driven by the off-set square wave current moves at the

speed of 1.2 mm/s.

Keywords: small machine, magnetic oscillator, magnetic force, liquid nitrogen

Correspondence to Muneo Futamura, Department of Mechanical Engineering, Faculty of Systems, Science and Technology, Akita Prefectural

University, 84-4 Tsuchiya-Ebinokuchi, Yurihonjo, Akita 015-0055, Japan. E-mail: futamura@akita-pu.ac.jp

- 10 -



