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Experiment Do not leave the switch on for more than 2 minutes! Stop the

'I Pro pe rﬁes of elecfromqg nets experiment when the coil becomes hot. After the experiment, be sure to

remove the battery.
. : ~\
Parts used i Expe"men' 1 Coil (yellow) ( about 100 times winding)
. et

=) How Electric Current Works [Soccer Robo 2] Nome Year Class

Iron core

G)iagram of how to connecD
. . Sold separately
Insert an iron core into .

the coil (yellow) to Ve SWItCh @ D size bctfery

make an electromagnet.

Find out how to attract iron

Apply or stop an electric current to the electromagnet (yellow) to
bring it closer to the paper clip.

What happened to the paper clip? Make sure everything

does not come off
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Let's watch the Bt 3
instructional video! ) [m] - -

[ Apply current and bring it closer Stop the current and bring it closer ]

Find out if there is a pole

. . . 4 _ R
An electric current is applied to the electromagnet Switch the direction

(yellow), and bring the compass closer to it. Switch of the battery

@ Switch the direction of the batteries and examine H

them in the same way.

Write down the direction of the compass's
needle and write N or S in brackets ( ).

How to adjust
the compass

Check the
other side too

. ()
Rub 2-3 times °
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Cautions regarding magnets

¢ Keep away from watches, magnetic cards, etc
* Please do not hit it against a hard surface

* Keep away from iron sand and other fine iron

Let's watch the
instructional video!

. How to use the
If a galvanometer is used,

"™ Strength of electromagnets

connect it to this position. experimental equipment
Additional parts to be used in Experiment 2 ( Accerihy off el cepfisme ) Tu.rn on the switch,
. lift the hook and
¢ attach it

*Since the magnetic force
is weak, gently attach it.
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View from the side

hook
Conductors with r
plugs on both sides

Conductor with a plug on one side
*Used when connecting a galvanometer

Gently hang it on
the tip of the hook
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When using a galvanometer ‘ I
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] Record the
27 S number of times
Ol 2nil)
Make sure you have a ) ) 1 4
galvanometer available L View from the Sldej Let's watch the 4
k at the school ) instructional video! ) [EIFf™ s

Investigating different magnitudes of current

@ Check the number of suspended paper clips

when using one battery.

@ Check the number of suspended paper clips

when two batteries are connected in series.

Th itud .
Changeabls | a1 battery 2 batteries
conditions

‘When measure d

il gavanamt ampere ampere
Unch: bl Number of . M
nzosggiso: ¢ coirr\zinzri:gs ] 00 Wlndlngs

1st time

Experiment .
2-Cresults | 2nd time

(number of paper clps)

3rd time / How to
connect

2 batteries

. D
Let's watch the 5 /)
instructional video! E . s ’

<« Continve to the back
A
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Additional parts to be used in Experiment 2-D

connector
component

Experiment

Coil (white) ( About 200 windings)
hook

Iron core

ST R A CY T T T L R (T TUTTe Te1aY) (( Assembly draving of experimental equipment )

Insert the
iron core into
the coil (white)
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Investigate different numbers of coil windings

Find out how many suspended pc(lfer clirs you have
using 100 windings and 200 windings e

Electromagnet (white)
(about 200 windings)

ectromagnets.

Changeable
conditions

The magnitude
of the current

2 batteries

When measured
with a galvanometer

ampere

Unchangeable
condition

Number of
coil windings

200 windings

100 windings

Experiment
2-D results

(number of paper clips)

1st time

2nd time

3rd time

component into
the hanging platform

Electromagnet (yellow)

(about 100 windings)

Let's watch the
instructional video! E I -

When using a galvanometer

@qnd

200 windings.

\_

Measure the current at the positions

, and check whether a current
of the same magnitude flows through
the electromagnets with 100 and
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Parts used in Let's Try 1

Electromagnet (yellow)

sandpape

Let’s try

1 Let's turn the coil motor!

Motor Box

%Condudor with a plug on one side ... 2 )

@

Conductors with plugs
#on both sides

0,

Cut the wire from an
electromagnet (yellow)

Cut out
approximately 60 cm
(twice as the width of
this instruction sheet)

at the end

>

Making a coil from
the wire

Leave about 10 cm

Bring it to

View from o top

Bring it out below

Wind 3 times
from the bottom
to the top

Wind 3 times
from top
to bottom

Peel off
enamel
about 1cm off
the top half

Peel off all
enamel entire

of 2cm
1

actual size

Attach the conductor with a plug on one side
and the magnet to the motor box

Connect the conductor
with a plug on one side to
the battery box and turn
the coll

Switch

Electromagnet (white)

Let’s try

2

Parts used in Let's Try 2

Magnet

Remove the iron core with a plastic core

plugs on

both sides

Sold separately

D size battery ... 2

Let's watch the
instructional video!
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Let's make a Soccer Robo!

Remove the iron core of the
electromagnet (white) and
attach the holder and magnet

umop Burpy apis Bnd-y ayj ing

Wind it twice
sideways

Attach the parts made in
to the soccer robo body

Make sure
not to get wires
pinched

Pull it fully
and align it
with the groove

Attach the remote controller to the

o e Stick out th
battery box and plug it in ick button

kick button

®

Plug in the
L and R plugs,
respectively

Kick Button Do not keep
(] _O | . .
= 2 Push to kick then pressing the kick
2 S the holder bobs | | [ B button for long
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Left Button i |
Move the left < - -
tire back and forth 32
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