Model #: EB89

LESSON PLANS

Hamilton
hi




WARNING: Always check your wiring before turning on a circuit. Never leave a circuit unattended while the batteries are installed.
Never connect additional batteries or any other power sources to your circuits. Discard any cracked or broken parts.

ADULT SUPERVISION: Because student’s abilities vary so much, teachers should exercise discretion as to which experiments are
suitable and safe (the instructions should enable supervising adults to establish the experiment’s suitability for the student). Make
sure students read and follow all of the relevant instructions and safety procedures, and keep them at hand for reference.

This product is intended for use by teachers and students who have attained sufficient maturity to read and follow directions and
warnings.

Do not modify any of the parts, as doing so may disable important safety features in them and could put a student at risk of injury
and may void the warranty.

BATTERIES:

e Useonly 1.5V "AA” batteries (not included).

* |nsert batteries with correct polarity.

* Non-rechargeable batteries should not be recharged, and rechargeable batteries should only be charged under adult
supervision (Never recharge batteries while they are in the product).

¢ Do not mix old and new batteries.

* Do not connect batteries or battery holder in parallel.

* Do not mix alkaline, standard (carbon-zinc), or rechargeable (nickel-cadmium) batteries.

* Do not leave batteries inside the battery compartment if unused for a long period of time.

* Do not short circuit the battery terminals.

* Never throw batteries in a fire.

* Batteries are harmful if swallowed, so keep away from small children.

WARNING:
MOVING PARTS: Do not touch the motor or fan during operation. Do not lean over the motor during operation. Do not launch the
fan at people, animals, or objects. Eye protection is recommended.

SHOCK HAZARD: Never connect the components with electrical outlets.

CHOKING HAZARD: Small parts. Not intended for use by children under 3 years old. Recommended for use by children over 8
years old.
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“Think!” Answers

1. How can a flying saucer fly, but a fan cannot? 11. How does the whistle chip control the doorbell?

The blades of a fan are at an angle in design. When the blades The Whistle chip contains two thin plates. When an electrical
are turning clockwise, the air in the obverse side of the fan will signal is applied across them, they stretch slightly in an
be pushed and moved upward, forming a current of wind. effort to separate (like two magnets opposing each other).
This is the principle of a fan. When the blades are turning When the signal is removed, they come back together. If the
counterclockwise, the air in the inverse side of the blades will be electrical signal applied across them is changing quickly,
pushed and moved downward. The air forces propulsion onto then the plates will vibrate. These vibrations create variations
the blades, and the blades will fly up. in air pressure that your ears feel, just like sound from a
speaker.

2. How does the LED turn into colored rings?

When the object is moving slowly, our eyes can easily identify 12. How doe.s the light c<)7ntrol
each image. However, when the object is moving rapidly, our the musical doorbell?

eyes will see it as a continuous image. The photoresistor contains material that changes its
resistance when it is exposed to light. As it gets more light,
3. Why won't the LEDs light up when you the resistance of the photoresistor decreases. When the

exchange the 2 polarities? strength of the light changes, the current of the circuits will
change and the doorbell circuits are triggered.

The LED is like a check valve that only allows current to flow from

ositive pole to negative pole, not otherwise. _
P P 9 P 13. How does spinning the motor
4. Why won‘t lamp #18 light up? control the musical doorbell?

The motor is also a DC generator, and when you turn it, the
motor generates a voltage that triggers the musical doorbell
circuits.

When connected in a series, all components will have equal
electric current through them. the lamp is off because it requires
a higher current through the circuit to turn on than the LED’s do.

5. Are the appliances in your home 14. How does water activate the musical doorbell?
connected in parallel circuits? Although water is not a good conductor, nevertheless, it

can pass current. The circuit only needs a small current to
pass through; therefore, even drops of water can control the
musical doorbell.

Yes, home appliances are connected in parallel.

6. Why is the fan speed variable?

When you turn on the reed switch #13, the lamp is interrupted

and the fan motor speed increases. 15. How does the motor play music?

The motor uses magnets and a coil of wire. When the rotor
of the motor is connected to music current, it receives a
Colorful light is equipped with flashing integrated circuits and magnetic force and produces vibration, emitting a musical
LEDs in three colors. The flashing IC can control the time and sound.

speed of the LED lights, allowing different color effects.

16. How does the speaker control
8. Why does the red LED IC light up after the the musical doorbell?

ink?
other color LEDs blink? There is coil on the paper cone of the speaker. When the

7. How does the colored LED emit colorful lights?

Since the blinking LED is first in the current flow, the red LED will coil is in a magnetic field, the paper cone vibrates from the
only light up after going through the complete sequence of the pressure of a voice, the coil will cut through the magnetic
blinking LED IC. line to produce a weak current, and it will trigger the music

doorbell to ring.
9. Can you use the IR detector function in sunlight?

Sunlight contains infrared (IR), so if you are using this function in
the sun, it will not be effective.

10. Can you list anything else that uses a tilt switch?

Tilt switches are commonly used in rotating digital photo
frames, smartphone gravity sensors, some appliances, security
equipment, intelligent systems, and others.
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