Loudspeakers - how do they work?

Permanent magnets are an essential

part of everyday life. Copper &

Not only do they attract some metals, which eol
is great for separating magnetic and non-
magnetic materials, they also repel electrical

wires.

Magnet
moves

This is because when electricity passes Magner
through the wire it induces a magnetic field

(electromagnetism) and this repels the 1
permanent magnet which creates movement

— essential for devices such as switches and Ch

motors.

If the direction of the electric current rapidly alternates (alternating current, known as ‘AC’) then
the magnetic moves quickly up and down causing vibrations which can be amplified and detected
as sound - so they are essential in loudspeakers. Let’s make a loudspeaker.

Equipment List

» Stack of NdFeB magnets
* 4-legged wooden frame
* Amplifier
(DASNTERED, AK170 Amplifier)
* Connecting wires
* Crocodile clips
* Copper coil
* Elastic bandsx 2
* Cardboard
* Sellotape
e Scissors
* Asmart phone (or something you can connect to an amplifier to play sound)

Curriculum links

* Magnetism (England: KS2, KS3, KS4, NI: KS2, Scotland P4-7: Wales; Progression Step 3)

* Electromagnetism (England: KS3, KS4, NI: KS3 and CCAE, Scotland: S1-S4 Wales:
Progression step 4-5,

* Flemings Left Hand rule (KS4, England)
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What to do...

1. Take a small stack of NdFeB coin shaped magnets
and secure the in the centre of the wooden base
using Blu Tack

2. Take an elastic band and attach to two struts at opposite Al
corners of the wooden base b G Il
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3. Take asecond elastic band and attach it to the other two "‘w @
structs to opposite corners of the wooden base ?; -

4. Slide the copper coil over the magnets and hold it in place using two elastic bands -
the copper roil should be held by the elastic bands and free move

5. Make a cone by cutting out a circle from the card, securing using Sellotape and
holding it in the intersection of the two elastic bands so that it touches the copper
coil

6. Connect the copper coil to the amplifier using crocodile clips and connectors

7. Attach the amplifier to a smart phone or laptop and play some sound through your
loudspeaker @

Credits To watch the video of this
activity, and to see other
Written by: Chris Hamlett activities and videos
developed during this
Activity developed by: Magnetic Materials group, project, following this link
School of Metallurgy and Materials (University of or QR code:

Birmingham)
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