1st Method

MAKE A LIGHT BULB
[image: image1.png]=0
= m.,.,\

6 voLr

Iron Wire

Here's how to set up your "Make
aLight Bulb” experiment.
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Materials you will need to make a bulb
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	•
	One small jar

	•
	Cork stopper for a lid

	•
	A 1-inch nail 

	•
	Three feet of shielded copper wire

	•
	One 6-volt battery--not a car battery! 

	•
	Thin iron wire (the best source for this is unraveled picture hanging wire) 


Materials you will need to record your results
	•
	A copy of the "Record my results" form 

	•
	A watch with a seconds hand

	•
	A pencil


	IMPORTANT SAFETY HINTS:
(1) This experiment needs to be done with an adult present and supervising it! (2) Always wear safety glasses and gloves when doing experiments! (3) Be careful handling the filaments when they burn out--they will be HOT! (4) Never play with wall sockets or household electric currents. 



	


Procedure  

	1.
	Print your "Record my results" form. You will need it to record the results of your experiment.

	2.
	First cut the copper wire into two lengths about 1-1/2 feet long. Cut off an inch of the shielding (plastic coating) at each end of the strands.

	3.
	With a nail, drill two holes into the cork.  Push the wire through the holes in the cork so that about two inches of the wire can be seen in the jar.

	4.
	Make a hook at the end of the copper wires so that you can twist small strands of iron wire around them to make a filament.

	5.
	Twist several strands of iron wire together and stretch them across the gap between the two copper hooks to form the filament.

	6.
	Put cork stopper with filament inside the jar.

	7.
	Carefully hook up both copper wire ends to the battery and watch your bulb light up!  

Be careful the filament becomes very hot. Do not touch.

	8.
	Use the watch to time how long your filament glows. Keep a record of how long your filament lasts on the "Record my results" form.

	9.
	Try the experiment again with a different number of iron wire strands twisted together. Record your results


Make a Light Bulb - Results Form
Use this form to record the results of your "Make a light bulb" experiment. 
 

	Words you should know 

ELECTRICAL CIRCUIT: the path of the current as it flows through a wire from an energy source (like a battery) and back to an energy source, usually from positive to negative. 

CURRENT: the flow of electrons in a circuit. 

FILAMENT: material that gives off light in a light bulb when heated by an electrical current passing through it. 

SHORT CIRCUIT: the interruption of the regular flow of electricity when the circuit is shortened, often by crossing bare wires.  In household current this causes heating up of wires and often a fire. 



	


Problem: How long can you make your iron filament glow?  

Thomas Edison tried hundreds of times to make filaments that would glow and not burn up.  He used many different materials, from cardboard to bamboo.  Edison was persistent--he never gave up trying until his project worked! 

What is Happening? 

The electric light bulb works because you have made a complete circuit with electrical current flowing out from the battery, through the filament and back to the battery.  The electricity flowing through the wire produces heat and makes the filament glow.

 

 

	Test number 
	Number of strands of iron wire 
	Number of seconds filament lit 
	Burn or glow 

	1 
	 
	 
	 

	2
	 
	 
	 

	3
	 
	 
	 

	4
	 
	 
	 

	5
	 
	 
	 

	6
	 
	 
	 

	7
	 
	 
	 

	8
	 
	 
	 


2nd Method

You Do It: Make Your Own Light Bulb 

By Theodore Gray

posted: 27 February 2006 08:08 am ET

Editor's Note: This is one in an occasional series of articles from Popular Science's How2.0 department. The projects have varying degrees of difficulty depending on a project leader's experience, ranging from dabbler to master. 
	Tungsten 74 

	Melting point: 6,170°F
Boiling point: 10,220°F
Symbol from: The German wolfram, "tin wolf," because it interfered with tin refining
Discovered: 1783, by chemist brothers Fausto and Juan José de Elhuyar in Spain
Primary uses: Lightbulb filaments, ballast

See the project's result. 


	

	

	


Dept.: Gray Matter 
Element: Tungsten
Project: Making a lightbulb 
Time: 30 minutes
Cost: Roughly $50
Dabbler | | | | | Master 
Thomas Edison famously spent months trying to make a lightbulb work. He tested one material after another in an evacuated bell jar before he finally got a carbon filament to burn long enough to sell it with a straight face. When I had a free afternoon recently, I thought I'd see if I could do it too.

Edison's first mistake was living before tungsten wire was available. Tungsten is way better than carbon as a filament material, and now you can find it in any metal-supply shop. It lasts longer, is less brittle, and glows with a cleaner, whiter light. His second mistake, repeated in classroom physics demonstrations to this day, was using a vacuum to get the air out of the bulb. Clearing out the air is important because at yellow to white heat (3,500°F to 5,000°F), pretty much all known materials, even tungsten filament wire, react with oxygen and burn up in a few seconds. Remove the oxygen, and the wire can't burn. But a vacuum is the hard way to solve that problem. You need an expensive vacuum pump, a thick glass bell jar to withstand the pressure of the surrounding atmosphere, and several nonleaking pipe joints.

It's a whole lot easier to just displace the air with an inert gas that's at the same pressure as the surrounding air, which is how most modern bulbs work. Common household lightbulbs use a mixture of argon and nitrogen. Fancy krypton flashlights and xenon headlamps use those eponymous heavier noble gases to allow the filament to burn longer and hotter.

I used helium because it's easily available and lighter than air, allowing me to fill my bulb, an upside-down glass ice bucket (wedding present, I believe), from the bottom. The helium floated up, displacing the air inside. With a steady stream flowing in, I didn't even need to seal the bucket very well—I just wrapped a sheet of tinfoil over the bottom to keep eddies of air from wafting in.

For a filament, I used a thick tungsten wire I had lying around the shop and, for the power supply, a small stick welder I got at an auction. It supplied about 50 amps at 30 volts, giving me a 1,500-watt bulb. When I powered up the filament without the bucket in place, it produced a prodigious quantity of tungsten-oxide smoke and didn't last very long. But with the bucket on and a steady flow of helium, the filament glowed brightly and cleanly.

It must have been truly thrilling for Tom when he finally got one of these things to work for the first time. I know I was thrilled, even though I slaved over mine for only about 30 minutes and it worked perfectly the first time—well, the first time I didn't forget to turn on the helium.
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How to Make a Light Bulb

There are millions of light bulbs, mass produced today on a regular basis. It is possible to make your own light bulb with a battery and a few materials. Though this won’t make you a famous inventor like Thomas Edison, it can be a fun experience and give you a hands-on lesson on just how light bulbs work. This article describes how to build a light bulb like the ordinary incandescent ones that use filaments to produce light.

Step 1  Place the cork stopper on top of the jar. Make two holes through the cork by pushing the nail into it. Push the copper wire through the holes until 2 inches of wire stick out from the underside of the cork stopper inside the jar.

Step 2

Remove the cork stopper from the jar and fold the ends of the wires to form hooks.

Step 3

Twist a few strands of the picture hanging wire together. Place them in the gap between the hooks of the copper wires to form the filament.

Step 4

Place the cork stopper back on top of the jar. The wire elements and the filament will be inside the jar, with the wire to be hooked up to the battery outside it.

Step 5

Wrap the wire ends around the contacts on the dry cell battery. The bulb should light up.

Tips & Warnings

· You can also record how long it takes for the filament to burn out, to see the length of time your light bulb lasts. Also, you can experiment with different types of metal to use as filaments and see if they change how long your homemade light bulb stays lit.

· Children should be supervised by adults if handling nails, wire or batteries.

· Once the filament lights up, it will become very hot. Do not touch it with your hands right after it has been lit or burns out.

