Generating Knowledge

Walt’s notes in brief…

Robot sings More Human Than Human…
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Hello fellow and future inventors!

When machines can dance and sing, and we talk with handheld computers around the planet, it might seem like all the wonders of electronics have always been around.

It MIGHT even seem like everything has already been invented!

But would it surprise you to know that all the wonderful things electricity and technology have brought us are actually very recent?

And, that we’ve only just begun to scratch the surface of the wonderful inventions that are just waiting for you to discover.

I’d like to take a few minutes to tell you a story…

It’s the short version of how we got from here…
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To here…
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In just a few years!

Not only is this an amazing story, full of astounding inventions, but I think you’ll be very surprised at how a few very simple discoveries can create a change so massive, that you could literally change the whole world with one idea!

And no, even Google does not know what the next great discovery will be.  Only YOU will discover that!

So let’s start where most good stories start; at the very beginning, and at the smallest point!
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We’re going to skip a lot of pages, because I can’t ever wait to get to the exciting part of the story with you!  But, this little tiny fellow is our first stop…

Does anyone know what the smallest building block of matter is?

You’re right, this is an atom.

If you can believe it, more than 2000 years ago, the Greeks noticed something very simple; if you rub fur on amber, an attraction formed between the two.

This is the first record we have in the discovery of electricity!

Experiment:  Rub balloon on head to show the same attraction.

How many of you have done this same experiment with a balloon?

Well there you go, you were already discovering what the ancient Greeks did!

Action:  Could toss some balloons out into the audience?

The Greeks, even with no scientific equipment for understanding electricity, put a great deal of thought into what could be happening.  And amazingly, by thought alone, they came up with the idea that everything in the world was made up of incredibly small little building blocks called atoms.  Amazing!

So what IS electricity!?!

Atoms make up everything we see around us.  And every atom, like the one seen here is made of three things.

The center of the atom is called a nucleus.

The nucleus is made of tiny particles called protons and neutrons.

Orbiting around the nucleus are electrons.

When I rub the balloon on my head, I pull some of the electrons away from the atoms in my hair and trap them on the balloon!

 Now, those electrons want to find atoms to orbit, so when I place the balloon near the wall, they are attracted to the atoms in the wall and hold the balloon in place.

Just like a the south and north pole of magnets are attracted to each other, electrons have a negative charge and protons have a positive charge

So, what electricity is, is the MOVEMENT of electrons from one atom to the next!

Astoundingly, no one figured out what to do next with electricity for over 2000 years!  Though, we have found relics in Rome of what appear to have been batteries.  The technology was lost with Rome.

So, let’s jump all the way forward to the 1700’s when people did begin to figure it out!

Though many people were making electrical discoveries at this time, I want to focus on the one who was crazy enough to fly a kite in a lightning storm!

Does anyone know who that inventor might be?
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Does this seem like a good idea?
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Benjamin Franklin wanted to prove that lightning was electricity.  And he was actually was a very careful inventor.

He had attached a metal key to his kite string, and the string to a bucket where he hoped to capture some of the lightning!

Does that sound like a good idea?

Do you think it’s possible to capture lightning in a bucket?

Well, the answer might surprise you!  Let’s do the experiment. 

Van de Graaff!

This is Van, my high voltage generator…

Explain Van de Graaff.

Franklin’s experiment of capturing lightning in a jar.  (Leyden Jar.)

Make a scary spark!  Lights out!

Safety:  Explain grounding rod and insulating handle!  Tell Franklin or Merfi, or last show story.

Now, ask for two volunteers not afraid to touch the Van de Graaff!  At least one with long hair.

“I’ll need a volunteer. All volunteers must be brave, and good conductors of electricity!”

Electricity can only do work, including shocking someone, when it’s MOVING.

I have a theory I’d like to test…

Stand volunteer on bucket and explain.  Tell them how we’ll do the discharge.  Hair stands on end.  Likes repel!
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And HOW BIG COULD WE MAKE THESE!?!
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Boston Museum Of Science.  50’ bolts.  People inside! Atom smashing.  Secrets of the universe revealed! 

After the show, if anyone would like to touch a Van de Graaff, I’ll have Van running.  (
Wimshurst Generator

Explain influence machines.

Higher current.

Volunteer #2 is asked to slowly turn crank.  (Gap adjusted for small spark.)

Ask volunteer two to find the widest gap of the spark by slowly adjusting the handles.

When best gap is found, talk about Franklin motor.

So, what good is it beyond smashing atoms and standing hair on end?

Meet the world’s first electric motor!  Courtesy again of Benjamin Franklin!

Franklin Motor

Discharge Wimshurst and connect Franklin motor.  Spin up and explain.

Talk about the AMAZING atmospheric motor.

Dawn Spacecraft…  Ion motor, but let’s come back to this!
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This is something you could make in class, with just a little work, and you might even surprise a physics professor…

Volunteers are seated.

The Secret That Eluded Man For Thousands Of Years!

Electricity and magnetism related.

A magnet brought near a coil of wire makes an electric current.

It’s that simple!  Yet it changed the whole world we live in.

Demonstrate electro magnet.
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Show current generation.  Wind power/generator.

Descibe, show mini motor!  Talk about the gag.

Even nuclear power works the exact same way.  It’s just steam!

Who would like to see something from a nuclear power plant?

Hand out radiation example.

But I can see you might need more convincing!

Who would like to try dropping a metal ball on my head?

Copper tube. Lorentz force.

Show non magnetic.  Make the drop.

Note:  In the future, video of this.

Tickler

Ask for another, particularly brave volunteer!

O.K.  So now we know a bit about what electricty is, and how we can make it.  Let’s get a little more into how it acts!

Have one volunteer touch one peg, telling them there is almost 80 volts there!!!

Nothing happens.

Hmmm… says I.

Have the other volunteer touch a peg.

Nothing happens.

Well this is strange!!!!!

Now have them each touch a peg, and hold hands.

ZAP!

What happened?  Electricity has to move in a circle.  I’ll bet you’ll never forget that fact again!

Volunteers are seated.

Volts vs Amps
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So, we’ve worked with as much as 10,000 volts in Van, and 80 volts in the tickler, and no one has been hurt.

The reasons are…

Rubber shoes.

As we now move to the most dangerous part of the show, remember, that if handled incorrectly, even small voltages can be dangerous.  NEVER experiment with electricity unless you have a teacher with you, and only do so in the lab.

Who has heard of Tesla?

Talk about Tesla.  And, how this coil works.

Little Tesla story and FLASHPAPER DEMO.

First Coil Firing Ion Motor!  Spacecraft Dawn!

Breaking The Rules, Million Volts Through The Body.

  Skin effect.  Lighting a bulb without wires.

Dangers Of Amps Blast Table & DVD

Excitement!  Give gift in frame.
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I hope you’ll remember that ALL this, and all the modern world were made possible by the few simple observations that had escaped man for thousands of years.

I can promise you that there is SOOOO much more to be discovered!  We’ve just scratched the surface.

These are recent discoveries we’ve only known for a few years!

YOU are the inventors of the future, and any one of you could discover the next device that changes the world.

The solution to every problem we have is out there, and the answers to the many questions we don’t know. 

And you’re the ones who will figure it out!

Thank you!

