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ELECTROLAB

Electrical Experiment Set Activity Guide

WARNING: IMPORTANT:

Only for use by children over 8 years old. To be used solely Keep these instructions. DO NOT DISCARD.

under the strict supervision of adults that have studied the 1. Only adults should install and replace batteries.
precautions given in the experimental set. Not suitable for 2. Alkaline batteries are recommended.

children under 36 months because of small parts and because 3. If the device has not been used for a long fime,
of long cords - choking and entanglement/strangulation hazard. remove the batteries

causing serious Infections. Seek immediate medical attention

if magnets are swallowed or inhaled. Do not short<ircuit the
battery terminals and spring connectors, which may cause
overheating. Do not lock the motor or other moving parts, which
may cause overheating. The wires are not fo be inserted info
socket outlets. Keep small children and animals away from

o0 EN

Hair entanglement may result if the child’s head is too close to 4. Do not use rechargeable batteries.

the motorized unit of this toy. This toy contains functional sharp 5. Do not mix old and new batteries.

point - on the component leads. This product contains small 6. Do not mix alkaline, standard (carbon zinc) or rechargeable
magnets that if swallowed can stick together across Intestines (nickel cadmium) batteries.

Exhausted batteries are to be removed from the toy.
Non-rechargeable batteries are not fo be recharged.
The supply terminals are not to be shortircuited.
Only batteries of the same or equivalent type as
recommended are fo be used.

. Batteries are to be inserted with the correct polarity.

experiments. Use with care and only under supervision of adult. 12, Do not dispase of batteries in fire, batteries may explode
or leak.
. Batteries may explode or leak if misused.

w

BATTERIES REQUIRED: 2 X 1.5V AA (NOT INCLUDED)
If at any time in the future you should need to dispose of this
product please note that Waste electrical products should not be
disposed of with household waste. Please recycle where facilities
exist. Check with your Local Authority or retailer for recycling
B dvice. (Waste Elecirical and Electronic Equipment Directive]

COMPONENTS:

1.1 Motor 9.4 pring connectors 17.1 Metal pin 25.1Bell 33.1Metal bracket
2.1Fanblade 10,1 Resistor 18.2See SawLeg 26.1Bell stand 30,1 Sand paper
3.1Ranstand 11,1 Plastc plate 19,1 Adjusting screw 271 Enamel-insulated wire 35.1pool

4.1 Motor holder 12.1Cloth 20.1 Adjuating screwspring 28.Thonrod lock 36. 1Lightsensor
5.1Base plate 13,1 Buzzer 21.1 Adjusting screw knob 29.1Hammer 37.1Solar panel
61LEDlight 14.1Long ron rod 22.1 Adjusting screw lug 30.1 Hammer Stopper 38.1Diode
7.1Switch plate 15.1Goil 23.1Saew holder 31.1Hammer Stand 39,1 Magnet

8.1 Metal plate 16.1 Motor coil 24.1Nut 32.1Shortiron rod
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® STATIC ELECTRICITY

Materials: Extra Material you will need:
1Plastic plate (11) 1 Piece of face tissue.

1Cloth (12)

STEPS:

1.Tear some face tissue into small pieces.
about 6mm x Smm. And put them on

2.Rub the plastic plate with the cloth about

20 times. Then place it near th you've

EXPLANATIONS:

Tounderstand static electricity, we have tolearn alittle bit about the nature of matter.

Orin other words, whatis all the stuff around us made of? Everything is made of atoms.

Atom: d of positively charged protons, neutral neutron;

charged electrons. When the number of electrons in lhe atom is equal to the number

of protons, the atom is said to by | lectrons.
in the atom, the atom h, ive ch: If pr than

electrons in the atom, the atom is said to have a positive charge.

Positive and negative charges at rest on an object are called static electricity. Static
electricityis an electric charge built up in one place. fyou rub only one end of aplastic

b then only that end b harged. The electric charges stay in lace. An
object can become charged in several different ways. When electrons are transferred
between two objects that are rubbed together, the objects become charged due to
friction. Conduction is another way that objects can become charged. Itis the direct
contact between two objects. An object can also be charged by an already-charged
object without there being contact between them. This object s said to be charged by
induction.

Iftwo things have different charges, they attract, or pull towards each other. If two

the table. Jjust made, and see what happens.

things harge, they repel, or push away from each other. So what
happened in plate with trons
from the cloth to the plate. The plate had a negative static charge. The neutral tissue
paper was attracted to it. When they touched, electrons: slowly moved from the plastic
Now both object and the paper was

vepelled

CONDUCTORS AND INSULATORS

In this activity we will find out which material allows electricity through easily and which
does not let it pass through,

Materials: Extra Material you will need:
1Base plate (6) 1Paperclip
3 Spring connectors (9)
1 Plastic plate (1)
1Cloth (12)
Buzzer (13)
STEPS:

1. Setup the circuit as shown In Fig, 4. Install

the spring connectors (9) on the base plate (6) at
position 1,2and 3. Install them with the narrow
end down, push the spring as far as it will go. Install
the buzzer (13) and connect the wires to the spring
connectors. Bend the spring over to create a gap
into which the metal wire s inserted.

FgA Buzzer red wire - Spring connector (1)
Buzzer black wire - Spring connector (3)
Battery box red wire - Spring connector (2)
Battery box black wire - Spri 3)

4.Puta paper dip (16) between the spring connector
atposition 1and 20 that the metal part s in contact
with the springs. Note if the buzzer emits a beep
sound. (Fig. 6)

5. Remove the paper dlip and replace with a piece
of cloth (13), as shown in Fig. 7. Note again if the
buzzer make any beep sound

Fig.7
6. Try again with the plastic plate, as shown
InFig. 8 and note the result.

7. Find some common objects from around
andrepeat the test.

Fig.8
EXPLANATIONS:

2.Install 2 AAsize 1.6V batteries in the bal!evy

Some tricity to work. You need p
emit Instep3, by connecting the red and black
‘wire of the buzzer to the positive and negative terminal of the battery. A circuit loop

according to
InFig. 5.

3. Test the correct working of the circuit by

disconnecting the red wire from the spring

connector at position (1) and use the exposed metal

Fig.5 partofthe wire to tap on the spring connector at
position (2). The buzzer should emit a beep sound when you do, check
the wiring again if no beep sound is heard. Replace the red wire to its
original position (1) when done.

is 'y "+ > Buzzer > Battery™') and the buzzer can get electric current
from the battery. When the circuit is connected as In Fig. 5, a gap exists between
Tand 2and electricit ly flow through the circuit if something
(nndu(t& theelectric current through the gap. If the gap is connected by something
that blocks the flow of electricity, the buzzer will not make any noise.

Amaterial which conducts electricity is called a conductor, it allows electricity to pass

through easily. Some materials do not allow electricity to pass through easily. They
From the experiment above, y that the paper dlipis a

conductor but the cloth and the plastic plate are insulators.




@ MAKE A FAN

Materials:

1Motor (1) 1Base plate (5)
1Fanblade (2) 1 Switch plate (7)
1Fanstand (3) 1 Metal plate (8)

1 Motor holder (4) 3 Spring connectors (9)
STEPS:

1. Install three spring connectors with the Switch plale 0] and Metal plate (8) on the Base
plate (5) as shown in Fig. 9. Connect
spring connector on the left and black battery wue totherightas
shown.

Fig.10

2. Insert the Motor into the Motor Holder (4)
as shown In Fig. 10

EXPLANATIONS:

3. Install Motor with the holder to the
Stand as shown InFig. 11.

4. Insertthe Fan blade (2) to the shaft of the motor
and install the whole assembly onto the base plate,
asshown in figure 12. Then, connect the motor's red
‘wire to the spring tor in the middle

and its black wire to the spring on the right.

5. Refer to figure 13, make sure the
switch plate is notin contact with
the metal plate below. Now insert
two AA according

in the battery compartment. The electric fan is now ready.
Press the switch to turn on the fan and feel the breezel

‘The main component of a fan is the electricmotor. Pressing the switch (ampleles lhe circuitand electricity flows lhmugh the coil inside the motor. The motor begins to spin under the

into airflow which we can feel.

interaction of the electric current and magnetic field inside. The fan blade d to the motor

RESISTOR

In this activity, you il learn about resistor in a circuit.
Material:
1Motor (1) 1Base plate (5) 1 Resistor (10)
1Fanblade (2) 1Switch plate (7)
1Fanstand (3) 1 Metal plate (8)
1 Motor holder (4) 4Spring connectors (9)
STEPS:

1. Install four spring connectors (9) with the Switch
plate (7) end Metal plate (8) on the Base plate

(6). Connect the red battery wire to the spring
connector at position 1 on the leftand black battery
wire to position 3 as shown (Fig. 14).

2. Connect the resistor to the spring
connector at position 3and 4.

3. Insert the Motor (1) Into the
Motor Holder (4) as shown in
Fig. 16

4. Install Motor with the holder
totheFan stand (3) as shown
in Fig. 17.

5.Insert the Fan blade (2) to the shaft of the motor
and install the whole assembly onto the base plate,
as shown in figure 18. Make sure the fan blade can
rotate freely. Connect the motor’s red wire to the
spring connector at position 2 and its black wire to position 4.

6. Refer to figure 19, make sure the switch plate is not for
contact with the metal plate below. Now insert two AA size
batteries according to the polarity as indicated on the battery
compartment. The electric fan is now ready. Press the switch
plate to turn on the fan and note the speed of the fan.

7.Stop the fan by releasing the switch. Disconnect the motor’s black wire at position 4.
Reconnectit to the spring connector at position 3. Now press the switch again and compare
the fan’s speed to thatin last step. Does it spin faster or slower?

EXPLANATIONS:

In step 6 the Circuit has a resistor connect In series with the fan, the current must flow
through the resistor before reaching the fan motor. In step 7 the resistor Is bypassed and
the current flows through the fan without passing through the resistor. You can see that
the fan spins faster without the resistor because a resistor “resists’ the flow of electric
current. The higher value of resistance (measured in ohms) the lower the current will be.

DIODE

in this activity, you will learn about the diode In a circuit.

Material:

1 Motor (1) 1 Motor holder (4) 1 Metal plate (8)
1Fanblade (2) 1Base plate (5) 4Spring connectors (9)
1Fanstand (3) 1Switch plate (7) 1Diode (39)
STEPS:

1. Follow the step 1-5 from activity 4, and connect the
diode (39) Instead of resistor. Please notice the colour
of the wire of the diode. The red wire of the diode s
connected lo the spring connector at position 3 and
the black wire lo the spring connector al position 4.

2. Now insert two AA size batteries according to the
polarity indicated in the battery compartment (see Fig. 5).
Press the switch and see if the fan is working.

3. Exchange the position of the diode wire, i.e. this red wire
of the diode is connected to the spring connector at position
4and the black wire to the spring connector at position 3.
Press the switch again and see if the fan is working now.

EXPLANATION:

In this circuit, an electronic component called ‘Diode” is connected in series with the

fan, the electric current must flow through the diode before reaching the fan motor.

The diode has the property of allowing the current to flow only in one direction, which

makesit act like a valve. In step 2 the fan will spin when the switch is pressed because the

current can flow through the diode from its positive side (called anode) to its negative
lled cathode). However, when the diode tedin the irection,

current cannot flow through and the fan will not spin.
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@ MAKE A LIGHT

We will make a light circuit in this activity,

Material:

1Base plate (5) 1Switch plate (7) 4Spring connectors (9)
1LED light (6) 1 Metal plate (8) 1 Resistor (10)
STEPS:

1. Follow step 1-2 in Activity 4. 2. Connect the red wire of the LED light to the spring 3. Now exchange the wire position of the LED light and press
connector 2 and the black wire to the spring connector 4as. the switch again. Does it turn on?
shown in Fig. 24. Now ‘insert two AA size batteries according
to the polarity Indicated in the battery compartment (see
Fig. 5). Press the switch to turn on the LED light.

EXPLANATION:
LED (Light Emittir is an electronic de ‘when electric current passes through it. It has the

i l pass through directi ly. It tricity than an
ordinary light bulb. The colour of the LED v/ill depend on the type of material (called semi-conductor) used lo make it.

® MAKE A MORSE CODE MACHINE

Material:

1Base plate (5)
1Switch plate (7)

1 Metal plate (8)
3Spring connectors (9)
1Buzzer (13)

STEPS:

1. Install three spring connectors with the Switch plate (7) 2. Now connect the red and black wire of the buzzer to the 3. Now insert two AA size batteries according to the polarity
and Metal plate (8) on the Base plate (5) as shown in Fig. 26. middle and right spring connectors respectively as shown indicated in the battery compartment (see Fig. 6). Press the
Connect the red battery wire to the spring connector on the inFig. 27. switch and the buzzer should make a beeping sound. You're
left and black battery wire to the right as shown. done! You can send Morse code message by pressing the

switch according to the Morse Code table on the next page.




o LIGHT CONTROL ALARM

Material: Extraitems you will need:
1Base plate (5) Atorch

3 Spring connectors (9)

1Buzzer (13)

1Light sensor (36)

STEPS:

2. Now nsert two AAsi fes according to the polarif the battery
(seeFig. 5). lluminate the li witha torch. (Fig. 29) The buzzer will be
turned on.
EXPLANATION:
The light sensor is an electronic component which changes its resistance with the
— amount of light it. When the light s bright, s resistance d
1.Repeat step 1-2 of Activity 7, but do not install the switch plate (7) and metal plate and vice versa. Many electrical appliances and lighting make use of this component to
(8). Connect the red and black wire of the light sensor (36) to the left and middle spring function. For example, a street light will tum on automatically in the evening when the
connectors (9) respectively as shown in Fig. 28. street gets dark.
MORSE CODE CHARACTERS
A S eee Period e
B —eee T- Comma ——ee—— EXPLANATION:
€ i U s, Slash s In 1836, Samuel Morse demonstrated the ability
of atelegraph system to transmitinformation
Vieeom Plus e over wires. The information was sent as a series
Weem Equal R of electrical signals. Short signals are referred

toas dits (represented as dots), Long signals

X —eem Question arereferred to as dahs (represented as dashes).
Open Paren With the advent of radio communications, an
international version of Morse code became:
Close Paren widely used.
Dash
The most well-known usage of Morse codeis for
Quote sending the distress signal: SOS, the SOS signal is
Underscore SENtas: seF s
Single Quote Morse code relies on precise intervals of time
Colon ———eee between dits and dahs, between letters, and
Semicobn =% between Wovds. Hereis a chart that shows these
relationships:
Dollar Sign
fae ] Tutcfuma |
Warning emee— [dh [ Sunisorume |
Error

[ Repetition ~ «« -«
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@ MAKE A BELL

Material:

1Base plate (5) 1 Adjusting screw lug (22) 1 Hammer (29)
1Switch plate (7) 1Screw holder (23) 1 Hammer Stopper (30)
1 Metal plate (8) TNut (24) 1 Hammer Stand (31)
2Spring connectors (9) 1Bell (25) Tlronrod (32)

1 Adjusting screw (19) 1Bell stand (26) 1 Metal bracket (33)

1 Adjusting screw spring (20)  1Enamel-insulated wire (27)  1Sand paper (34)

1 Adjusting screw knob (21)  11ronrod lock (28) 1Spool (35)
STEPS:

1.Insert the small nut (24) to the back of the screw holder (23) first, then insert the adjusting
screw (19) through the i 21), adjusting screw spring (20), adjusting
screw lug (22), and lock them into the nut. (Fig.30, 31)

Fig.30 Fig.31

G
£

o

2. Insert the hammer
(29) to the hammer
stand (31) and lock
itwith the hammer
stopper (30).
(Fig.32,33)

=A%

3. Install the bell (25) on the bell stand (26). (Fig. 34.35)

4.Route one end of the enamel-insulated wire (27) through the small hole on the spool side
(35), make a knot and wind it around the spool. Leave about 100 mm at each end freely.

end of the wire through the the spool side when itis fully
wound. Make a knot through the hole to prevent loose wire. (Fig. 36,37)

5. Insert theiron rod (32)
and the

6.Fold the sand paper (34) to halfand sand away the
coating of the enamel-insulated wire at both ends, about
30mm long. (Fig. 40)

7. Install two spring connectors (9) with the
switch plate (7) and metal plate (8) on the base
plate (5). Connect the red wire to the spring
connector on theleft, as shown In Fig. 41

8. Insert the screw holder of Step 1 to the base
plate, and connect the black wirelo the top of
the screw lug. (Fig. 42)

9. Install the bell stand of Step 3
to the base plate. (Fig. 43)

10. Insert the hammer stand of Step 2 to the base
plate (Fig. 44)

11. As shown In Fig. 45, insert the spool of Step 6 to the base plate, with the metal rod facing
the hammer stand but not touching 11. Connect each end of the spool wire to the middle
spring connector and the end of the hammer respectively. Now insert two AA size batteries
according to the polarity indicated in the battery compartment (see Fig. 5). Press the switch
plate tostart the bell. Adjust the clearance between the adjusting screw and the metal arm
tofi itivity of the; bell. just In contact with each other at rest.

EXPLANATION:

(33)to the spool, and
fasten the Iron rod with
theiron rod lock (28).
(Fig.38,39)

lit closed and the current begins to flow through the wire
around the spool (the “solenoid"). The metal rod gets magnetized and attracts the metal
hammer arm. Due lo the movement of the arm, the hammer moves and strikes the bell and

the bell rings. The movement of the arm breaks the contact and the current stops flowing.

The electromagnet loses its magnetism and the arm returns back to its original position.
This completes the circuit once again and the action Is repeated. As a result, the hammer
vibrates and the bell continues to ring as long as the switch is pressed.




MAKE AN ELECTROMAGNET

In this activity we will make an electromagnet

Material: Extra Material you will need:
1Longiron rod (14) Some Paperdips

10Coll(15)

1Base Plate (5)

STEPS:

1. Wind the coil (16) to the Iron rod (14). leave about 30mm at each end. (Fig. 46)

wire to the

2.Install 2 spris o pl
spring connectors as shown in Fig. 47.

) and connect the red

3. Connect each end of the coll to the two
spring connectors respectively. (Fig. 48)

4. Insertt
(see Fig. 5). Now the iron rod is magnetized.

rding polarity

5. Place some paperdlips on the table and move
the Iron rod close to the paperclips and see
‘what happens. (Fig. 49)

d cl d note the

6. Disconnect one end of the coil
result

EXPLANATION:

An electromagnet is a type of magnet in which the magnetic field is induced by the flow
of an electric current through a coil of wire. The magnetic field disappears when the flow
of electriity isstopped. The strength of the electromagnet depends on the amount of
electriccurrent and the number of turns of the coli. The higher the current and the more
number of tums will make the electromagnet more powerful. Electromagnet has two
‘major advantages over permanent magnet. It can be switched on and off, or reversed,
orit’s strength controlled by changing the electric current. Secondly, It can be made
stronger than a permanent magnet of the same size and weight.

WARNING: When attached for a period of time the coil will become hot.

@ MAKE A MOTOR

Material:
1Base plate (5)
1 Motor Coil (16)

1 Metal pin (17)
2long See Saw Leg (18)

1 Magnet (39)
2Spring Connector (9)

STEPS:

1. Prepare the wire and the spring connector (9).
Fix the wires to the spring connector at about
40mm from the wire’s end, with the wire’s

poil hown in Fig. 50.

2.Putthemetal pin (17) through the motor coll(16), with the long see saw legs(18) on each
side. (Fig. 51,52)

3. Carefully place the legs on the base plate. The coil must be placed in between and in
contact with the two wires. (Fig. 53, 54)

4. Place the magnet (39) on the base plate just
under the motor coil. (Fig. 55)

5. Install the batteries in the base plate
according lo the polarities as indicated in the
battery compartment (see Fig, 5) and flip
the coil with your finger. The coil will start to
rotate by itself,

EXPLANATION:

Anytime an electric current is passed through a conductor, it produces a magnetic field.
So when electric current passes through the coil (called “armature” of the motor), it
becomes an electromagnet. Assuming that the magnet is sitting with the North side of
itup (It doesn't matter which is up) this is the sequence of events: You give the motor
aspin. When the red and black wires reach the stripped part of the coil, current flows,

forming an

tromagnet poleof perepels each other, the
North of the electromagnet Is repelled by the North of the magnet. This gives the coil a
push, and it spins to a position where the wires and the coil break off, and the current

. Inertia carrie i ‘makes contact again.
Now the polarity of the electromagnet is reversed because the coil is flipped over, and it
is attracted towards the magnet. This gives the coil a pull and it spins to a position where
the coil breaks off again. Inertia carries the coil to the other side and the loop repeats.
These attract and repel sections enable the coil to rotate continuously.

itaround until
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@ SOLAR POWER CELL

Material:
1Base Plate (5)
1LEDlight 6)

1Solar panel (37)
2Spring connectors (9)

EXPLANATION:

Most solar cells in the solar panels de froma
One of the Earth’s most common materials. Solar cells are typically made by slicinga
arge crystal of silicon into thin wafers and putting two separate wafers with different
electrical properties together, along with wires to enable electrons to travel between
layers. When sunlight hits the wafers, electrons naturally travel from one layer to the
otherthrough because of the different properties of each ayer,resulting in the
release of electricity.

Fig. 56, install two spring tors (9) on Connect the red
‘wires of the solar panel (38) and the UED light (6) at one spring connector. Similarly, connect
the black wires together at the other spring connector, When placed in a room with good
lighting, the solar panel will produce enough electric current to light up the red LEO. When
the solar panel is getting more light, it produces more current Try blocking the panel with
yourhand to see what happens? Does the LED light become dimmer or brighter? You canalso
experiment with different type oflight source, for example, sunlight, fluorescent light or
incandescent light bulb.

Flow of Electrons.

2.Diversion Layer
2 3Negativelayer
4.Light

NOTES:
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Detaljerad handledning till 12 spédnnande experiment om el!

VARNING!
Fér endast anvéndas av barn dver 8 ér. Far endast anvéndas

VIKTIGT:
Behall dessa instruktioner. KASTA EJ.

under noggrant éverinseende av vuxna som har studerat 1. Bara vuxna bér siitta i och byta batterier.
skerhetsforeskrifterna i experimentsetet. Ej lampligt for barn 2. Alkaliska batterier rekommenderas.

under 3 &r pa grund av att det innehdller smédelar och lénga 3. Om leksaken infe har anvants under en lang tid b
sladdar - risk fér kvavning och infrasslande/strypning. Haret batterierna tas ur.

kan fastna om barnets huvud kommer fér néra leksakens 4. Anvénd inte laddningsbara batterier.

motor. Denna leksak innehéller funktionella spetsar — langst 5. Blanda inte gamla och nya batterier.

ut p& delarna. Denna produkt innehdller smé magneter som 6. Blanda inte alkaliska batterier, standardbatterier (kol/zink)
vid svélining kan fastna i varandra mellan indlvorna och eller laddningsbara batterier (nickel/kadmium).

orsaka allvarliga infektioner. S6k omedelbar lakarhjalp om 7. Uttémda batterier ska tas ur leksaken.

magneter sviljs eller inhaleras. Kortslut inte batteripolerna 8. Ej laddningsbara batterier ska inte laddas.

och fiaderkontakterna, vilket kan orsaka Sverhettning. Las inte 9. Batteripolerna fér inte kortslutas.

motorn eller andra rérliga delar, vilket kan orsaka dverhetining. 10. Endast batterier av samma eller motsvarande typ som
Sladdarna fér infe anslutas fill viigguttag. Hall sma barn och djur den rekommenderade bar anvéndas.

borta frén experimenten. Anvénd med férsiktighet och endast 11. Batterierna ska sdttas i med réitt polaritet.

under en vuxens dverinseende. 12. Kasta inte batterier i eld, d& de kan explodera eller licka

13. Batteriema kan explodera eller lcka vid
felaktig anvéndning.

BATTERIER SOM BEHOVS FOR EXPERIMENTEN: 2 X 1,5V AA (INGAR EJ)
Om du négon géng i framtiden méste kassera denna produkt
bér du notera att elekiriska avfallsprodukfer inte fér slangas
tillsammans med hushéllsavfallet. Lamna produkterna vid en
stervinni ion. Kontakia k eller aterforséljaren for

I r&d om Gtervinning. (direktivet om elekiriskt och elektroniskt avfall)
KOMPONENTER:
1.1 Motor 9.4 Fjiderkontakter 17.1 Metallndl 25.1Klocka 33. 1 Metallhdllare
2.1Fliktblad 10.1 Motstind 18.2 Gungbrideben 26.1 Klockstl 34.1Sandpapper
3.1 Flaktstll 1.1 Plastplatta 19,1 Justerskruv 27.1Emaljsolerad trid 35.1Spole
4.1 Motorhillare 12.10uk 20.1Fjader tll justerskruv TLéstilljamsting 36.1jussensor
5. 1Basplatta 13.1 Summer 21.1Knopp il justerskruv 29.1Hammare 37.1 Solpanel
6.1LED-lampa 14.1Lingjimsting 22.1Handtag il justerskruy 30.THammarstopp 38.1Diod
7.1Kopplingsplatta 15.1 koppartrad 2.1 Skuvhillare 31. 1 Hammarstl 39,1 Magnet
8.1 Metallplatta 16.1 Motorspiral 2.1 Mutter 32. TKortjimsting
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® STATISK ELEKTRICITET

FORKLARINGAR:
Foratt forsta statisk elektricitet maste vilara oss lite om materia. Med andra ord: vad
bestarallt runtomkring oss av?

Allt bestar avatomer. Atomer bestar av positivt laddade protoner, neutrala neutroner
och negativt laddade elektroner. Nir antalet elektroner i atomen ar detsamma som
antalet protoner siger man att atomen & neutral eller utan laddning. Om det finns
fler elektroner an protoner i atomen har atomen en negativ laddning. Om det finns fler
protoner dn elektroner i atomen sager man att atomen har en positiv laddning.

Positiva och negativaladdningar som vilar pa ett foremdl kallas statisk elektricitet.
tatisk i i i b paenplats. b
gnider ena anden pa en plastkam blir bara den anden laddad. De elektriska laddningarna
stannar pa en plats. Ett foremal kan bli laddat pa flera olika satt. Nar elektroner verfors
‘mellan tva objekt som gnids mot varandra blir foremalen laddade pa grund av friktion.
Overforing ar ett annat satt for foremal att bliladdade. Det ar direktkontakt mellan de
tva foremalen. Ett v et redan laddat ttdet
finns nagon kontakt mellan dem. Da siger man att foremalet laddas genom induktion.
Om tva saker har eller dras mot varandra. Om tvd saker

Material: Extra material som du behover:
1Plastplatta (11) 1 Ansiktsservett

1Duk(12)

STEG:

1.Riven ismabitar pa cirka 2.Gni d duken cirk

6x5 mm. Lagg dem pa bordet. 20 ganger. Lagg den darefter nira

servetthitarna, och se vad som hander.

har sammaladdning repellerar de, eller drar sig frén varandra.

Vadh Nar plastpl ds med duken flyttades elektr
frén duken till plattan. Plattan hade en negativ statisk laddning. Den neutrala
ansiktsservetten attraherades till den. Nar de vidrorde varandra rérde sig elektroner
langsamt frén plastplattan till papperet. Nu hade bada foremalen samma negativa

laddning och papperet repellerades.

LEDARE OCH ISOLATORER
I denna aktivitet far vireda pa vilk m slapper ig | enkelt och vilka som inte
later elen passera.
Material: Extra material som du behdver:
1Basplatta (5) 1Gem
3 Fjaderkontakter (9)
1Plastplatta (11)
1Duk(12)
1Summer (13)

STEG:

1.Satt ihop kretsen pa det satt som visas fig.

4. Satt fast fiaderkontaktema (9) pa basplattan
(5) pa plats 1, 2 0ch 3. Fast dem med den smala
anden nedat och strack fiadern sa langt det gar.
Satt fastsummern (13) och anslut sladdarnatill
fiaderkontakterna. Boj fladern for att skapaen

oppning, dar metallsladden fors in.

Summer rod sladd — fjaderkontakt (1)
Summer svart sladd - fjaderkontakt (3)
Batterilida rad sladd - fiaderkontakt (2)
Batterilada svart sladd - fiaderkontakt (3)

2.54tti 25t AA 1,6 V-batterieri batterifacket enligt
den polaritet som visas i fig. 5.

3. Testaattkretsen fungerar ratt genom att koppla
bort den réda sladden frén fiaderkontakten p3
plats (1) och anvanda den blottlagda metalldelen
avsladden for att vidrora fiaderkontakten pa plats
(2). Summern bor pipa nar du gor det

4.Sattett gem (16) mellan fiaderkontakten pa plats
1och 25a att metalldelen har kontakt med fladrarna.
Notera om summern piper. (Fig. 6)

Fig.6

5. Tabort gemet och byt ut det mot en tyghit (13),
sasom framgar av ig. 7. Noteraigen om summern
piper.

Fig.7

6. Forsok igen med plastplattan, sasom
framgar av fig. 8 och noteraresultatet.
7. Letaupp ndgra vanliga foremal i din
omgivning och upprepa testet.
Fig.8
FORKLARINGAR:

En del saker behdver el for att fungera. Du behdver en sluten krets for att fa summern
attpipa. | steg 3 sluter du kretsen g att
till batteriets positiva och negativa pol. En sluten krets bildas (batteri “+* > summer >

batteri ") och summern kan fa elektrisk strom fran batteriet. Nar kretsen kopplas som i

fig. 5 fi ppning mellan Toch 2 och el kan bara flad k
om nagot leder” den elektrisk ingen. 01 luts av
nagot som blockerar det elektriska flidet kommer attavge nagot ljud.

Ett material som leder el kallas ledare, och later el passera enkelt. En del material later
inteel kan man se att

om du inte hor nagot pip. Satt tillbaka den roda sladden pé dess
ursprungliga plats (1) nar du ar klar.

gemetar h plastplattan ar isolatorer.




TILLVERKA EN FLAKT

3. Satt motorn med hallaren i stallet sasom visas i fig. 11.
Material:
1 Motor (1) 1Basplatta (5) 4.Sitt flaktbladet (2) i motorns axel och it fast
THlakiblad () 1Kopplingsplatta (7) helamonteringen pa basplattan, sasom visas
1 Flaktstall (3) 1 Metallplatta (8) ifigur12. Anslmsedan motorns roda sladd till
1 Motorhallare (4) 3 Fjaderkontakter (9) A Jadd ill
fjadern till hoger.
STEG:
1.Sattfast ; i (7‘ 5.Sefigur 13, och setill att
(5). sasom visasi fig. 9. Anslut den rod: till Fr kopplingsplattan inte har kontakt
till anster och d till hoger, 9. med metallplattan under. Satt
sdsom visas. nui tva AA-batterier enligt den polaritet som visas i
. . batterifacket. Den elektriska flakten ar nu Klar. Tryck pa
2. Sattmotorni motorhallaren (4) sasom visas fig. 10. strombrytaren for att sl pa flakten och kann hur det flaktar!
FORKLARING:
Den vi ien flaktarden Nar man trycker pa { i motorn. Motorn borjar snurra nar den
lektrisk h i Kar. Det fasts i motoms axel vikan kanna.
4.Sattmotorn med hallaren i flaktstallet (3)
MOTSTAND sasom visasi fig. 17.
| denna aktivitet far dulara dig mer om motstand i en krets.
5. Satt flaktbladet (2) pa motorns axel och satt hela
Material: 1Motorhallare (4) 4 Fjaderkontakter (9) monteringen pa basplattan, sasom visas i figur
1 Motor (1) 1Basplatta (5) 1 Resistor (10) 18. Setillatt flaktbladet kan rotera frtt. Anslut
1Haktblad (2) 1Kopplingsplatta (7) motorns réda sladd till fiaderkontakten pa plats 2
1 Hlaktstall (3) 1 Metallplatta (8) och dess svarta sladd pa plats 4.
6.5e figur 19, och setill att kopplingsplattan inte har kontakt
STEG: med metallplattan under. Satt nu i tva AA-batterier enligt den

1. Siitt fast fyra fiaderkontakter (9) med

kopplingsplattan (7) och metallplattan (8) pa

basplattan (5). Anslut den roda batterisladden till
pa plats 1till vanster och d

polaritet som visas i batterifacket. Den elektriska flakten &r nu
Kar. Tryck pa kopplingsplattan for att starta flakten och notera
flaktens hastighet.

batterisladden pa plats 3 sasom visas (fig. 14). 7. 1 Kopplaur ladd pa plats 4.
lut d il 3 i h jamfor
2. Anslutmotstandet tll i {
paplats3och 4.
FORKLARING:
| sleq 6harkretsen ett mols!énd som ar seriekopplat med flikten, och strommen maste
flaktens motor. I steq 7 kopplas ket t
3.Satt motorn (1) i motorhallaren motstandet g flakten utan att Man

{gisasomvisasi ngete. fanseatt aten snurarsnabbare uan motstandet fersom ettmotstind st emot”

r (mattiohm) desto lgre blir strommen.

2.Satt nu i tva AA-batterier enligt den polaritet som visas
i batterifacket (se fig. 5). Tryck pa strombrytaren och se om
flakten fungerar.

DIODE

I denna aktivitet far du lara dig mer om dioden i en krets. 3.Byplats padiodens sladd ol ansluls

till 4och d I till
Material: lats 3. Tryck igen och
1 Motor (1) 1Motorhallare (4) 1 Metallplatta (§) lakten fungerar nu.
1Flakblad (2) 1Basplatta (5) 4Fjaderkontakter (9)
1 Flaktstall (3) 1Kopplingsplatta (7)  1Diod (39) FORKLARING:
STEG: | denna krets ansluts en elektronisk knmpnnenl som kallas “diod" i serie med flakten. Den
elektriska strommen flod. innan den ndr Dioden

1.Folj steq 1-5 fran aktivitet 4, och anslut dioden (39)
istallet for motstandet. Notera fargen pa diodens
sladd. Diodens roda sladd ansluts till fladerkontakten
paplats 3 och den svarta sladden till fjaderkontakten
paplats4.

har egenskapen att den later: slvommen floda i endast en riktning, vilket gor att den
fungerar: som venlll Isteg 2 snurrar flakten nar man trycker pa strombrytaren eftersom

den i tiva sida (som kallas anod) till dess
negativa sida (som kallas katod). Nar dioden ansluts i motsatt riktning kan strommen
dockinte floda igenom och flakten snurrar inte.




ELECTROLAB

TILLVERKA EN LAMPA

Viskatillverka en lampkrets i denna aktivitet

Material:

1Basplatta (5) 1Kopplingsplatta (7) 4 Fjaderkontakter (9)
1 LED-lampa (6) 1 Metallplatta (8) 1 Motstand (10)
STEG:

1.Foljsteg 1-2i aktivitet 4. 2. Anslut LED-lampans roda sladd till fiaderkontakten 2 och 3. Bytnu LED-lampans sladdposition och tryck pé
den svartasladden till fiaderkontakten 4 sasom visas i fig. strombrytaren igen. Slas den pa?
24.Sattnuitva AA-batterier enligt den polaritet som anges i
batterifacket (se fig. 5). Tryck pa strombrytaren for att tanda
LED-lampan.

FORKLARING:

LED (Light Emittir ljus nar den. Den har

LED- d i tillverka den.

TILLVERKA EN MORSEMASKIN

Material:
1Basplatta (5)
1Kopplingsplatta (7)
1 Metallplatta (8)

3 Faderkontakter (9)
1Summer (13)

STEG:

1.Satt fast tre med 7 2. Anslut till 3.Satt nu i tvé AA-batterier enligt den polaritet som visas
och metallplattan (8) pa basplattan (5), sdsom visas ifig. i ill hoger sasom visas i batterifacket (se fig. 5). Tryck pa strombrytaren och

26. Anslut den roda batterisladden till fiaderkontakten till ifig.27. summern piper. Du ar klar! Du kan skicka ett meddelande i
vanster och den svarta batterisladden till hoger, sasom visas. atttr y lig

morsetabellen pa nasta sida.




o LJUSKONTROLLARM

Material: Extra foremél som du behover:
1Basplatta (5) En ficklampa

3 Fjaderkontakter (9)

1 Summer (13)

1 Ljussensor (36)

STEG:

2.54ttnu i tvd AA-batterier enligt den polaritet som visasi batterifacket (se fig. 5). Lys pd
ljussensorn med en ficklampa. (Fig. 29) Summern kommer att slas pa.

FORKLARING:

Ljussensorn ar komponent som forandrar den mangd
- ljus som lyser pa den. Nar ljuset ar starkt minskar motstandet och vice versa. Manga

1. Upprepa steg 1-2i aktivitet 7, men satt inte fast i ) och (8) lektriska i anvander denna komponent for att fungera. En

Koppla da och 36) till (9) till vanster respektive gatulampa tands exempelvis automatiskt pa kvallen nar gatan blir mork.

imitten sasom visas i fig. 28.

MORSEKODER
Ko S ass Punkt s
B —eee Komma ——ee—— FORKLARINGAR:
£ s Siedstiedh:  —wons Ar 1836 visade Samuel Morse hur ett
telegrafsystem kunde overfora information via
Plus e—e—e ledningar. Informationen skickades som en serie
Lika med S elektriska signaler. Korta signaler kallas dits (och
visas som punkter). Langa signaler kallas dahs
Friga e (och visas som streck]. | radiokommunikationens
Start parentes — barndom blev anvandningen av en internationell

version av Morsealfabetet utbredd.

Slutparentes  — a Den mest valkinda anvindningen av
Bindestreck — Morsealfabetet ar for att skicka ndsignalen: SOS
5 —S05-signalen skickasom: « «+- -~ e« «

(Citat Morsealfabetet anvénder exakta tidsintervall
Understrykning mellan dits och dahs, mellan bokstaver och

. ‘mellan ord. Har ar ett diagram som visar dessa
Ensamt ditat forhallanden:
Kolon
Semikolon
Dollartecken

fae ] wedsenhe |

Vaming e—em [sh | 3tidsenneter |
Fel sesenees

Upprepning =« =«
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TILLVERKA EN KLOCKA
Material:
1Basplatta (5) 1Handtag till justerskruy (22)  1Hammare (29)
1 1 Skruvhallare (2 1 30)
1 Metallplatta (8) 1Mutter (24) 1 Hammarstall (31)
2Fjaderkontakter (9) 1Klocka (25) 1Jamstang (32)
Justerskruv (19) Klockstall (26) 1 Metallhallare (33)
1 Fader till justerskruv (20) 1 Emaljisolerad sladd (27) 1Sandpapper (34)
TKnopp tilljusterskruv (21)  1Las till jamstang (28) 1Spole (35)

STEG:

1.Satt forst i den lilamuttern (24) pa skruvhallarens baksida (23) och for darefterin
Justerskruven (19) genom knoppen till justerskruven (21), fiadern till justerskruven (20),
handtaget till justerskruven (22) och I3 fast dem i muttern. (Fig.30, 31)

Fig.30 Fig.31

G
W

o

6.Vik sandpapperet (34) pa mitten och slipa bort
belaggningen pa den emaljisolerade sladden i bada
andarna, ungefar 30 mm. (Fig. 40)

7.Satt fast tva fladerkontakter (9) med

kopplingsplattan (7) och metallplattan (8) pa

basplattan (5). Koppla den roda sladden till den
vanstra fiaderkontakten, sasom visas i fig. 41.

8.Sattfast

fransteg 1pa
basplattan och koppla den svarta sladden till
toppen pé skruvhandtaget. (Fig. 42)

9. Satt fast klockstallet fran steq 3
pé basplattan. (Fig. 43)

2. Sattihammaren
(29) ihammarstallet
och las fast den med
(30).

(Fig.32,33)

-
3. Satt fast klockan (25) pa klockstallet (26). (Fig. 34.35)

~

10. Satt fast hammarstallet fran steg 2 pa basplattan.
(Fig. 44)

11.Satt, sasom visas i fig. 45, fast spolen fran steq 6 pa basplattan, med metallstangen

mot| men utan att vidrora det. Anslut var och en av spolens sladdar till

4.Led ena anden av den emaljisolerade sladden (27) genom det lilla halet

(35). Gor en knut och linda den runt spolen. Limna cirka 100 mm pa varje sida. Led den andra

anden av sladden genom det lilla halet pa spolens sida nar den har lindats fardigt. Gor en
knut genom halet for att forhindra att sladden lossnar. (Fig. 36, 37)

d hammaren. Satt nu i tva AA-batterier enligt
den polaritet som visas pa batterifacket (se fig. 5). Tryck pa kopplingsplattan for att starta
klockan. Justera avstandet mellan justerskruven och metallarmen for att finjustera klockans
Kanslighet. De ska precis vidrra varandra i utgangsliget.

5. it injamstingen FORKLARINGAR:
(2)och Narman trycker y
(33)ispolen, och ll'a;l[ funtspolen isk spiral”). ttraherar
sel
" g P
(28). An fléda.
(Fig.38,39)
Dettasluter k Tl foljd av detvibrerar h

Klockan fortsétter att ringa s& lange strombrytaren ar nedtryckt.




@ TILLVERKA EN ELEKTROMAGNET

I denna aktivitet ska vi tillverka en elektromagnet

Material: Extra material som du behgver:
1Lang jamstang (14) Nagragem

1 Koppartraden (15)

1Basplatta (5)

STEG:

2.Fast 2 fjaderkontakter (9) pa basplattan (5) och anslut den rdda och svarta sladden till
fiaderkontakterna pa det satt som visas i Fig. 47.

3.Koppla varje ande av Koppartraden till de tva
respective fladerkontakterna. (Fig. 48)

4.Satti tva AA-batterier enligt den polaritet som visas pa batterifacket (se fig. 5). Nu ar
jamstangen magnetisk.

| 5.Lagg nagra gem pa bordet och flytta
Jarnstangen nara gemen och se vad som
hander. (Fig. 49)

6. Koppla bort ena anden

resultatet.
FORKLARING:
E arentyp gnet i vilket avettflode av
en elektrisk st forsvinner nar det elektriska
flodet stoppas. beror pa mangden elektrisk strom och
antaletvarvi Juhi hju fler Kraftfull blir

elektromagneten. Elektromagneten har tva stora fordelar jamfort med en permanent
‘magnet. Den kan sls av och pa, eller vindas, och dess styrka kan kontrolleras genom
forandringar | den elektrisk For detandra kan tarkare dn en
permanent magnet av samma storlek och vikt.

VARNING: Nir jarnstangen ar kopplad lange till batteriet blir den véldigt varm

TILLVERKA EN MOTOR
Material:
Basplatta (5) 1 Metallnal (17) 1 Magnet (39)
1 Motorspiral (16) 2Langa gungbrédeben (18) 2 Fjiderkontakter (9)

1. Forbered sladden och fiaderkontakten (9). Fast
sladdarna i fjaderkontakten cirka 40 mm fran
sladdens ande, och lit sladdarna peka uppat sasom
visas i fig. 50.

2.For 17) piral (16),
varjesida. (Fig. 51, 52)

18)pa

3. Placera forsiktigt benen pa basplattan. Spiralen méste placeras mellan och i kontakt med
de tv sladdarna. (Fig. 53, 54)

4. Placera magneten (39) pa basplattan precis
under motorns spiral. (Fig. 5)

5. Fast batterierna pa basplattan enligt de
polariteter som anges pa batterifacket (se fig.
5) och vand pa spiralen med fingret. Spiralen
kommer att bérja rotera av sig sjalv.

FORKLARING:

Naren i passerar den ett magnetfalt. Nar
d Kallas motorns “armatur”) blir
den darmed Om man antar att nordsidan uppat (det

spelaringen roll vilken som ar uppat) ar detta handelsesekvensen: Du snurrar pa motorn.

Nar den roda och spiralen flodar strommen
och bildar Eftersom e varandra

p Det ger spirale knuff, och
sa snurrar den till. piralen forlorar

upphor att floda. Trogheten for runt den tills den avskalade delen far kontakt igen. Nu ar

polaritet d len ar upp och ner, och den attraheras
till magneten. Det ger spiralen en knuff och den snurrar till en position dar spiralen tappar
kontakten igen. Trogheten for med sig spiralen till andra sidan och slingan upprepas. Dessa
sektioner ing gar att spi Kontinuerligt.




ELECTROLAB

@ SOLCELL

Material:
1Basplatta (5)
1 LED-lampa (6)
1 Solpanel (37)

2 Fjaderkontakter (9)

FORKLARINGAR:

Deflesta solceller artillverkade av ett kristallint kisel.
Det r ett av jordens vanlig 1. Solceller tillverka g itt en stor

Kiselkristallskirs i tunna skivor och tvé separata skivor med olika elektriska egenskaper
sitts samman, tillsammans med sladdar, s att elektroner kan fardas melan skikten. Nar
soljuset narskivorna fadas elektroner naturlgt frdn ettskik il

STEG:

1. Sasom visas ig. 56 ska tva fjaderkontakter (9) fstas pa basplattan. Koppla solpanelens
(38) rdda sladdar och LED-lampan (6) till en fiaderkontakt. Koppla pa samma siitt ihop de
svarta sladdarna vid den andra fjaderkontakten. Nér solpanelen placeras i ett rum med god
belysning kommer den att producera en tillrackligt stark elektrisk strom for att lysa upp den
oda LED-lampan. Nar solpanelen far mer fjus producerar den mer strém. Testa tt blockera
panelen med handen och se vad som hander. Lyser LED-lampan svagare eler starkare? Du
kan iven experimentera med olika typer av ljuskillor, exempelvis solljus, fluorescerande fjus
elleren glodlampa.

ELEKTRONFLODE

2. Avledande skikt

Ppd grund av varje skikts olika egenskaper, vilket leder till att el frigors.

2 3.Negativtskikt
3 Al

NOTERINGAR:
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