HOW IT WORKS — Bennet’s “Detect Static Electricity” Experiment
A simple way to see invisible electric charge in action
1. What the experiment shows

Bennet’s detector reveals one of the most importantideas in electrostatics:
electric charges can move, separate, and push on each other — even without
touching.

When a charged balloon is brought near the metal plate, the detector responds
instantly. The thin metal leaf swings away because like charges repel. This movement
makes an invisible force visible.

2. How a balloon becomes “charged-up”
When you rub a latex balloon on hair, wool, or clothing, two things happen:
+ Different materials hold onto electrons with different strengths.

e Rubbing them together causes electrons to transfer from one surface to the
other.

e The balloon usually gains extra electrons, becoming negatively charged.

This is called triboelectric charging — the same effect that makes a crackling jumper
or causes a shock when you touch a door handle.

Fun fact: Why hair stands on end
When the balloon steals electrons from your hair:
e« Each strand of hair becomes positively charged.
¢ Allthe hairs now have the same charge.
e Same charges repel » the hairs push away from each other - they stand up.

It’s the same rule you’ll see in the detector: like charges repel.

3. Why a balloon sticks to a wall
A wallis neutral overall, but its electrons can shift slightly.
e Anegatively charged balloon pushes electrons away from the wall’s surface.

e The surface becomes slightly positive.



e Opposite charges attract > the balloon sticks.

This is called electrostatic induction — and it’s the same principle that makes the
detector respond.

4. What happens inside the static detector
Your detector has three key parts:

1. Metal plate (where the charge arrives)

2. Metalrod (conducts charge)

3. Thin metal leaf (moves when charged)

4. Plastic box (insulates and protects the charge)
Step-by-step: how the detector reacts

a) The charged balloon comes close (but does not touch)
The electric field from the balloon reaches the metal plate.
Electrons in the metal move instantly, even without contact.

b) Charge separates inside the detector

Depending on the balloon’s charge, electrons either move towards or away from the
plate.

This leaves the plate and the leaf with the same type of charge.

c) Like charges repel
Because the plate and the leaf now share the same charge, the leaf is pushed away.
This is why the leaf swings outward.

d) The plastic box helps

The clear plastic case is an insulator.

It stops the charge from leaking away into the air or your hands, so the leaf stays open
long enough to observe.

5. Why the leaf moves even if the balloon never touches the metal
This is the part that amazes pupils.
The balloon’s electric field is strong enough to:

¢ Rearrange charges inside the metal

¢ Create aregion of like charge on the plate and leaf



e Cause repulsion without any physical contact

This demonstrates that electric forces act at a distance — a key idea in physics.

6. How this simple experiment links to modern technology

Understanding “like charges repel” and “opposite charges attract” helps explain
real-world systems:

Electrostatic paint spraying

Car manufacturers charge paint droplets and give the car body the opposite charge.
The paint is attracted to the metal and wraps around edges, reducing waste.

Powder coating

Plastic powder is charged and sprayed onto metal parts.
Opposite charges pull the powder evenly onto the surface before heating.

Laser printers & photocopiers

Toner particles are charged so they stick only to the correct parts of the drum.
Opposite charges attract » the image forms.

Air purifiers
Dust particles are charged so they can be trapped by oppositely charged plates.

Your detector is a miniature version of these technologies — it shows the same physics
in a simple, hands-on way.

7. The big idea pupils should take away

Electric charge is real, it moves, and it creates forces we can see.
Bennet’s detector turns an invisible phenomenon into something physical and
memorable:

¢ Rubbing creates charge

¢ Charge can move without touching
¢ Like charges repel

¢ Opposite charges attract

¢ We use these effects every day



