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Elements of the set:

1. Neodymium magnet.

2. Volta pile R6 (1,5V).

3. Loop (1-2 mm diameter) from Cu wire (1-2 mm diage fig. 1.

Electromagnetic engine in order to work requires:

- the source of magnetic field (neodymium magné), -

- electric current flowing in engine windings (fme3), placed in this
field

Fig.1. Lay-out of the engine

Principle of operation of two-loop engine
Electromagnetic engines working is based on thecpie of interaction between the magnetic field
and the electric current. The permanent (and sjraegdymium magnet creates the magnetic field
with a configuration shown on the fig. 1. In theimn of the upper segment of the loop the field is
almost vertical, and in the region of the lowerreegt it is directed in the opposite direction as
compared to the upper part, and it is much we3ker

The electrical current flows from the ,+" pole dfet battery and the circuit is closed by the
magnet (there is no isolation on the wire wounduadothe magnet). The gap between the wire loop
and the magnet causes some discontinuity in theemuflow but it does not disturb the engine
operation too much.
The direction of the force acting on every parthad wire
is defined by the right hand rule (thumb indicathe
current, the indice — the magnetic field directidhe
middle — the force). Alternatively, one can als@ ube
vector product-=gv x B. It turns out that the particular
geometry of the loop assures that the magnetid fide
approximately perpendicular to all three singlenseaqts,
assuring therefore the maximum force. As seen fitoen
fig. 2. the force moments acting on the two ,wingé'the
loop do sum up. The engine turns around!

Fig. 2. Moments of force actingon  In order to invert the direction of rotation onendavert
the loop in the field of the magnet. the battery or the poles of the magnet.

Principles to learn:

- Lorentz’s force acting on moving electrical ajes £ = Bqvsina , or F=qv x B)

- electromagnetic force acting on the wire withcédeal current £ = Bll sino, orF=I | xB) ,
- right hand rule.

YIn paper: H. J. Schlichting i C. Kuce, Physik imsarer ZeiB5 (2004) 272, this engine is quoted as invented by
Per-Olofa Nilssona from Sweden.
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® The lower segment on the wire loop is positiomethe middle of the magnet, where the field is atzero.

The can be easily checked by using the magnetitifidicator (MOSEM experimental kit, part no 1.1)
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6 b) Single-loop electromagnetic engine

Even simple motor, apparently not requiring anylbat a piece of the wire is shown on the photo
below.

Elements of the set:

1. Neodymium magnet.

2. Iron nail

3. Volta pile R6 (1,5V).

4. Piece of wire (see photo 1)

Understanding the principle of operation of theipagbove, it is easy to explain the present ohes T
is just Newton’s principle of action and interacticcssentially, this is the piece of wire (formithg
loop) which should spin around the magnet as irptkeious case. But now the loop is hold fixed, so
by the principle of reaction the magnet spins mapposite direction, instead.

Note that the engine moves with the highest spdehwhe wire touches the magnet in the middle of
its heights: the magnetic flux closed by such g@Ilsomaximum. When the wire touches the magnet
below than the total flux is smaller and the tugnamound is slower.

Photo 1. The engine with one-loop: the batteryl, neagnet and the wire. The wire should touch tlagmnet at
half of the height to assure the highest speedrafrig.



