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An Examination for a Teaching Material as the Principles of the Rotation and the Generation

Concerning a Motor using Paper Clips
Shizuo YAMAGUCHI

Abstract
As countermeasures of the energy deficiency based on an atomic plant accident caused by the 2011 Tohoku
earthquake and tsunami, the wind power and the water power have been interested in renewable energies such as
an inexhaustible clean energy. In the operating on a wind turbine and a water turbine, a motor is used to as a
generator. This paper proposes a teaching material as the principles of the rotation and the generation concerning
a clip motor suitable to address schoolchildren’s. As a result, schoolchildren are understood about the rotation of
a clip motor based on appearance of the N-pole and S-pole for a solenoid, generating current caused by the

rotation of a solenoid is measured using an electronic galvanometer further.
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(a) Solenoid Type C battery (b) Solenoid used to a clip motor
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Fig.1 Appearance of the [Nl-pole and the [§-pole for a
solenoid based on electromagnetic induction
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Fig.2 General view of the principle
for the rotation as the clip motor
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Fig.3 A view of operating as a clip motor
rotating to counterclockwise
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(a) Measuring system of a rotation rate for
a clip motor using a laser pointer
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Chopping waveform of a solenoid

(b) Display for the chopping waveform of a
solenoid using a digital oscilloscope

Fig.4 Measurement view of the chopping
waveform of a solenoid based on the
rotation rate of a clip motor
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(a) Indicating a plus as a pointer of the galvanometer
based on rotating counterclockwise for the solenoid
of a clip motor
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(b) Indicating over scale of the minus as a
pointer of the lg1 alvanometer based on rotating
clockwise for the solenoid of a clip motor

Fig.5 Trial experiment of generating electricity
based on rotating a solenoid of the clip motor
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