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Coil Induction Through Wireless Transmission

Objective:

This activity aims to introduce young learners to the concept of electromagnetic
induction and wireless power transmission. Participants will learn how to use a
copper coil and a 9-volt battery to wirelessly light an LED.

Target Age Group:
Ideal for children aged 10-14 years with proper adult supervision.

Materials Needed:

Copper wire (about 1-2 metres)
9-volt battery

LED (light-emitting diode)

Small breadboard (optional)

555 timer IC (to create an oscillator)
Capacitors (10nF, 100nF)

Resistors (1kQ, 10kQ)

NPN transistor (e.g., 2N2222)
Alligator clips or connecting wires
Electrical tape

Soldering iron and solder (optional for secure connections)

Duration:
60-90 minutes

Procedure:

1.

2.

3.

Understanding the Components:
o Copper Coil: Used to create an electromagnetic field.
o LED: A light-emitting diode that will be wirelessly powered.
o 555 Timer IC: Used to generate an oscillating signal to induce the
electromagnetic field.
o 9-volt Battery: Powers the circuit.
Creating the Transmitter Coil:
o Wind the copper wire into a coil with around 20-30 turns. Ensure the
coil is neatly wound and has no overlapping wires.
o Leave enough wire at both ends to connect to the circuit.
Setting Up the 555 Timer Oscillator Circuit:
o Place the 555 timer IC on the breadboard.
o Connect pin 1 of the 555 timer to the ground (negative terminal of the
battery).
Connect pin 8 of the 555 timer to the positive terminal of the battery.
Connect pin 4 to pin 8.
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Connect pin 2 to pin 6.
Place a 10kQ resistor between pin 7 and pin 8.
Place a 1kQ resistor between pin 7 and pin 6.
Place a 10nF capacitor between pin 6 and ground.
Place a 100nF capacitor between pin 5 and ground.
Connect the base of the NPN transistor to pin 3 of the 555 timer
through a 1kQ resistor.
Connect the emitter of the NPN transistor to ground.
Connect one end of the transmitter coil to the collector of the NPN
transistor.
o Connect the other end of the transmitter coil to the positive terminal of
the battery.
4. Creating the Receiver Coil:
o Wind another copper wire into a smaller coil with around 20-30 turns.
o Connect the ends of the receiver coil to the LED. Ensure the
connections are secure.
5. Assemble the Circuit:
o Connect the 9-volt battery to the circuit.
o Place the receiver coil close to the transmitter coil but not touching.
6. Test the Wireless Transmission:
o Observe the LED as you move the receiver coil closer to the
transmitter coil.
o The LED should light up when the receiver coil is within the
electromagnetic field generated by the transmitter coil.
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Discussion and Analysis

e Electromagnetic Induction:
o Discuss how the changing magnetic field generated by the transmitter
coil induces a current in the receiver coil.
o Explain how this induced current powers the LED.
e Wireless Power Transmission:
o Discuss the applications of wireless power transmission in everyday
life, such as wireless chargers for phones and electric toothbrushes.

Key Concepts

e Electromagnetic Induction: The process of generating an electric current by
changing the magnetic field.

e Oscillator Circuit: A circuit that generates an oscillating signal, which is
essential for creating a changing magnetic field.

e Wireless Power Transmission: The transfer of electrical energy without
wires through electromagnetic fields.
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Safety Precautions

Handle the soldering iron with care and use it under adult supervision.
Ensure all electrical connections are secure to prevent short circuits and
overheating.

e Use electrical tape to insulate any exposed wires.

Conclusion

This activity provides a hands-on experience with the principles of electromagnetic
induction and wireless power transmission. By constructing and experimenting with a
simple wireless transmission circuit, learners can better understand how changing
magnetic fields can induce currents in coils and power devices wirelessly. This
experiment encourages curiosity and practical learning, making the concepts of
electromagnetism and wireless technology accessible and engaging for young
learners.

Youtube Videos
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