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Compliant with the new course of study of the Ministry of Education, Culture, Sports, Science, and Technology

@Please read the instructions carefully before experimenting
@Do not use a power supply for this material
@Do not use this material for any purpose other than experiments

storing electricity after the power storage notification light comes on
@Do not use a generator other than the one included in the set
@Do not use the generator for products or parts other than the set
@Do not look directly into the light of the light-emitting diode
@Do not hold the buzzer close to your ear

It may cause the bulb to blow out
@Do not disassemble or modify the hand-powered generator

@Do not store too much electricity in the condenser. If too much electricity builds up, it may break, so please stop

@Do not turn the hand-powered generator too fast when shining a miniature light bulb or light-emitting diode.

@Do not drop or otherwise subject the hand-powered generator or condenser to strong shocks
@Do not turn the hand-cranked generator too fast when reversing the flow of electricity to the light-emitting diode and buzzer
@Please run the condenser car or power generator in a safe and wide area where no vehicles can pass by
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Preparation A
Preparing the hand-powered generator

OAttach the handle to the hand-powered generator

hand-cranked
generator

so decide which way to turn the handle.

View from the top

OAttach the handle to your dominant hand

{} Front

Left-handed Right-handed

How to hold and use the hand-powered generator

OWhen you turn the handle of a hand-powered generator; you can make electricity.

OWhen the direction of the handle changes, the current direction also changes,

*Please do not turn the hand-cranked
generator too fast, stop it abruptly, or
forcibly turn it. This can cause the gears
to become damaged.

* Normally, turn the handle in the direction of the arrow.

Do not use this other than experimental purposes

Experiment 1: Produce electricity with a hand-cranked generator. Let's make electricity

-

.

\
. . . Switch to a motor and try turning the handle in the same way.
POWGr generathn eXperlmentS How to use click plug Compare the feeling of turning the handle with that of a miniature bulb.
Attach a mini bulb to the hand q q How to attach: How to remove: @ Turn the handle faster to find out if there is a difference in rotation.
“ IttacI a mmrl]atl;re d? to the hand-powered generator an Insert until it clicks. Push and pull
slowly turn the handle. @ Turn the handle backward to find out if there is a difference in rotation.
Turn the handle fast and check if there is a difference in how the
miniature bulb shines.
Find out what happens to the miniature bulb when you turn
the handle in the opposite direction.
miniature light bulb
Replace the light bulb with a light-emitting diode and try turning the Installing the propeller
handle in the same way. Compare the difference in response to turning
the handle with the light-emitting diodes. (If it is difficult to see the gear
difference in response, switch the light-emitting diode and bulb several
times) If you turn the handle quickly, check if there is a difference in \ /
how the light-emitting diode shines.
Find out if the light-emitting diodes glow differently when the handle is propeller
turned faster. Insert the p,
thﬁkgeg"r'w\ ~ 1
Find out what happens to the light-emitting diode when you turn the
handle in the opposite direction. m Replace it with a buzzer and turn the handle in the same way.
* Turn the handle in the . . . .
direction of the arrow. m Turn the handle fast and see if there is a difference in sound.
light-emitting diod i
When miniature light bulb does not light up ight-emitting diode @Flndoutwhathappenstothebuzzerwhenyouturnthehandlebackward.
Pull the claws to open the cover and turn the
bulb inside to the right to tighten it securely.
* Do not turn the handle too fast when turning
the handle backward with the light-emitting
diode attached.
* Do not turn the hand-powered generator too fast.
If the bulb is not working, please [t may cause the miniature bulb or light-emitting diode to burn out.
replace it with an auxiliary bulb. Do not look at the light from light emitting diode from the front.
It may hurt your eyes.
J

Let's summarize the results of experiment 1 in the table below.

YcWrite the words in brackets ( ) about power generation.

miniature light bulb

light-emitting diode

motor buzzer

Response to turning

@If you generate electricity slowly, you generate () electricity,
and if you generate electricity quickly, you generate () electricity.

@If we generate electricity in the opposite direction, the flow
of electricity will be ( ).

When turning slowly

YrLet's summarize what we have learned about power generation.

When turning fast

When turned in the
opposite direction
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Experiment 2: Use a condenser to collect electricity. Can the electricity we make be stored and used?

-
Electricity storage experiment (Store electricity in a condenser)

light comes on.

Eliminate the remaining electricity before

storing electricity in the condenser

notification light

until it stops.

T(O)

Connect the motor to the condenser, )Z 0) _>\\;-'>/C/_ [0,
turn the switch to ON (on), and let it rotate 7] //ﬂ\\\

Attach a condenser to the hand-powered generator, turn the switch to OFF and turn the handle until the notification

Make sure the notification light is on

notification light

LN

hand-cranked generator

*If there is still electricity in the condenser,
the experiment will not be accurate.

switch
off

Turn the handle as fast
as you can until the
notification light
comes on. When it lights
up properly, stop turning.

When the notification light is on, remove the condenser from
the hand-powered generator.

-

switch
off

\

(Use of stored electricity )

9 Find out what will happen if you attach miniature light bulb
to the condenser with stored electricity and turn on the switch.
Likewise, find out what will happen if you attach
light emitting diode, motor and buzzer.

CCompare miniature light bulb and light emitting diode>

Store the electricity by method @, compare by measuring
the lighting time of miniature light bulb and light emitting diode.

switch
on

% Once you know there is
difference in lighting time, stop measuring.

Do not look at the light from light emitting diode
from the front. It may hurt your eyes.

Y¢ Let's summarize the results of experiment 2 in the table below.

Let's try it! Let's connect an ammeter to check the strength of the electric current.

lighting time Current strength | crrent in a condenser that stores electricity.

o Similarly, we will examine light-emitting diodes.
miniature
Ilght bulb A * Listen carefully to the teacher's instructions

mps .
before using the ammeter.
||g ht_emitting * Do not conneictda hgni—cia;]nkedtge?e.rgtor
. or power su evice to the output side.
diode . p pply p

.

Use a miniature light bulb and an ammeter to test the strength of the

b “’\ ) S
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clip
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light emitting diode

miniature
light bulb

ammeter

condenser (use the ones school has)

electrical

Production B:

Let's get this car moving. Condenser car

Attach a motor to the condenser that stores electricity and attach it to the car body.

* Turn off the condenser

switch to store
electricity.

Open the cover of the car body
by pressing the claws on both sides.

When you want to rerun it,
you insert the plug from
the back with a click, storing
the electricity.

Tighten the vehicle's cover,
turn on the condenser switch, and run it.

power-generating car

Attach the motor to a hand-powered generator and attach it to the car body.

ST e *Remove the
AN I
g propeller
ST \ /

Let's change the direction of the
handle to make it run back and forth.

@When you run condenser car or power generating car,
please run them in a safe and wide area where there is no traffic.

J

yelLet's summarize how electricity is used in miniature bulbs and
light-emitting diodes.

Y Write a word in the blanket to describe what the electricity has changed to.

@®\When a miniature bulb and a light-emitting diode were attached,
electricity changed to ( ).

@®\When | put the motor on, the electricity turned into ( ).

@®When | turned on the buzzer, the electricity turned intoa ( ).

Production C: power generating light

Let's make a light generator.

Attach a light-emitting diode
to a hand-powered generator.

*Fasten the plugs as shown
in the diagram and wind
the conductors.

Suppose a condenser is attached between
the hand-powered generator and the
light-emitting diode. In that case,
it can be used as storage

electricity-generating light.

(DTurn the condenser switch off and turn
the handle to store the electricity.

(@After storing the electricity, it glows

when the switch is turned on (ON).
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