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POWERING 
LIGHT 
BULBS 

LESSON OBJECTIVES 

 

This lesson is related to Lewis Latimer. Read the section on Lewis 

Latimer starting on page 25 of the Black Gems in STEM workbook to 

learn more about him and his contributions to society. 

Students will: 

1. learn how light bulbs work. 

2. gain a better understanding of the concept of electricity. 

3. explore various ways to power a light bulb. 

 

 
 

WHAT IS A LIGHT BULB? 

A light bulb is a device that converts electrical energy into light energy. There are many different types 

of light bulbs, such as incandescent, fluorescent, halogen, and light emitting diode (LED).  

HOW DO LIGHT BULBS WORK? 

To understand how light bulbs work, we first need to understand what an electric circuit is. An electric 

circuit is a loop made of wires, a device, and a power source. The power source is needed to provide the 

force, or voltage, to make the electrons move. The electrons move through the wires from the power 

source to the device and back. Now, let us apply this to light bulbs. In the figure below, the device is the 

light bulb. So, the electrons move from the power source, such 

as a battery, to the light bulb and back.  

Well, how does this relate to the lights in your house? The lights 

in your house are part of an electric circuit. To turn a light on or 

off, you probably use a light switch. When the light switch is on, 

the circuit is closed and the electrons can flow from the power 

source to the light bulb. When the light switch is off, the circuit 

is open and the electrons cannot flow through the circuit.  
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MINI-PROJECT #1: POWERING A LIGHT BULB WITH A BATTERY 

In this first mini-project, we will create a simple electric circuit. We will power a small incandescent light-

bulb. For the power source, we will use a 9-volt (9V) battery. In an “incandescent” light bulb, the flow of 

electrons heats up the filament inside the light bulb. The filament heats up enough that it glows; that 

glow is the light that we see. 

 

MATERIALS 

• 1 - mini light bulb (6.3V (volts) / 0.5A (amps)) 

• 1 - 9V battery 

• 1 - 9V battery snap connector with wires 

• 1 - mini bulb holder 

 

 

TOOLS 

• wire stripper 

• small screw driver 

 

 

PROCEDURE 

1. Gather all of your materials and tools.  

2. Use the wire stripper to remove approximately one inch of the plastic insulation from the end of 

the wires of the snap connector. This will allow more of the wire to be exposed so that you can 

more easily connect the wire to the bulb holder. 

3. Screw the mini light bulb into the mini bulb holder. 

4. Attach one of wires to one side of the bulb holder. Make sure the bare wire (without insulation) 

is touching the screw and the screw terminal. This can be done in different ways. In the image to 

the right, the wire has been attached to the bulb holder by: 

i. loosening the screw on the holder, 

ii. wrapping the wire around the screw, and  

iii. tightening the screw so that the wire stays in place 

and maintains contact with the screw and screw 

terminal. 

5. Attach the remaining wire to the other side of the bulb 

holder. (i.e, Do step 4 for the remaining wire and terminal.) 

6. Snap the snap connector to the 9V battery.  
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NOTES 

• The steps in the procedure above could have been carried out in a different order, but with the 

same outcome. It is important to note that the last step involves connecting the device to the 

power source. Since such low voltage is used in this mini-project, making this the last step is not 

as critical. However, it is good practice to always connect the power source last. When working 

with higher voltages, connecting the power source before completing other steps can be unsafe. 

• You can use two individual wires in place of the snap connector. Instead of snapping the 

connector to the battery, you would wrap the ends of the wires around the battery terminals. 

• The light bulb can also be powered by the 9V battery alone (without the snap connector/wires 

and the bulb holder). All that is necessary is a closed circuit, a continuous flow of current. Try to 

light the bulb using only the 9V battery! 

 

MINI-PROJECT #2: POWERING A LIGHT BULB WITH HYDROPOWER 

In this mini-project, we will create another electric circuit. We will light a small LED light-bulb. The 

power source we will use is hydropower, or water power. Since we are using the hydropower to create 

electrical energy, we are generating hydroelectricity. As with other projects, it is a good idea to read 

through all of the materials, tools, procedures, and notes before getting started. Doing this may help 

you gain a better understanding of the project. 

 

MATERIALS 

• 8 - plastic spoons  

• 1 - plastic bottle cap  

• 1 - mini DC (direct current) generator 

o Voltage: 3V-12V 

o Diameter: 24 mm, Height: 22 mm 

• 2 - test leads (double ended alligator clips) 

• 2 - plastic insulated wires (not pictured) 

• 1 – 5 mm LED light bulb (2V, 20mA) 

 

TOOLS 

• drill and drill bit (1 32⁄  inch) 

• box cutter 

• cutting pliers 

• hot glue gun and glue stick 

• soldering iron and solder 

• work gloves 

• safety glasses 
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PROCEDURE 

1. Drill a small hole in the center of the top of the bottle cap. 

2. Using a box cutter, make eight equally spaced slits around the bottle cap. (With the bottle cap 

upright, the slits should be made straight down. Each slit should be long and wide enough for 

the handle of the spoon to fit in, but the slit should not cut all the way through the top or 

bottom of the bottle cap.) 

3. Use the cutting pliers to cut the eight spoons along the handle, about ¾-inch below the bowl of 

the spoon. 

4. Insert the handles of the spoons into the slits made in Step 2. After heating up the glue, use the 

hot glue gun to apply the hot glue around the spoons to keep the spoons in place. We will refer 

to the bottle cap with the inserted spoons as the “water mill”. 

5. Place the water mill on the shaft of the generator. Apply the glue where the shaft and the bottle 

cap meet to ensure that the bottle cap turns with the shaft once the generator is powered with 

the water. 

6. Take one test lead. Clip one end to one of the 

generator wires. Clip the other end of that same test 

lead to one of the leads of the LED light bulb.  

7. Take the other test lead. Clip one end to the 

remaining generator wire. Clip the other end to the 

remaining lead of the LED light bulb. 

8. Now we need to test the circuit. Hold the water mill 

under the sink faucet or bucket. Turn on the faucet so 

that the water is hitting the bowls of the spoons, 

causing the water mill to spin.  

9. You should see the LED light bulb lighting up. If not, we need to troubleshoot. 

i. Switch the alligator clips on the leads of LED light bulb. The longer lead of the LED light 

bulb is the positive lead (anode) and the shorter lead is the negative lead (cathode). 

Since LEDs are diodes, they only pass electric current in one direction.  

ii. If the above does not work, it could mean that the windmill is not spinning fast enough, 

thus not producing enough energy to cause the light bulb to light up. You will need to 

increase the water pressure. Use a spray hose if you have one.  

iii. Try adjusting how the water is being aimed at the water mill to increase its speed. 

10. If the LED light bulb lights up, we can proceed to soldering the wires together, in place of the 

test leads. 

11. Test your circuit once more to make sure that the wires have been successfully soldered 

together. If it does not work, go back to step 8. 
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NOTES 

This mini-project is more complex than the first one and requires more tools and materials. There are 

many substitutes for the tools and materials: 

• The water mill does not have to be constructed using a bottle cap and spoons. You can be 

creative in constructing a water mill. 

• You can use super glue in place of the hot glue gun and glue sticks. 

• If you do not have test leads, you can connect the wires using electrical tape. This is also an 

alternative to soldering the wires together. Another alternative to connecting the wires is to use 

a hot glue gun. The main requirement is that the wires that are supposed to be joined together 

are making good contact. 

• If you do not have some of the tools, you can use alternatives that will get the job done just the 

same. For example, if you do not have a drill or the appropriate size drill bit, you can make the 

hole in the bottle cap using a nail. 

• The generator does not have to be the exact one used in this project. The generator just needs 

to be able to produce enough voltage to power the LED light bulb, based on its forward voltage 

(in the case of the mini-project, 2V). Note that the use of a voltage significantly higher than the 

forward voltage will kill the LED light bulb. 

 

REFLECTION QUESTIONS 

1. In your own words, explain how a light bulb works. 

 

2. The reading passage on Lewis Latimer in the workbook talks about filaments.  

a. From the reading, what are some materials that filaments are usually made from? 

b. Can you identify the filament in the incandescent light bulb you used in Mini-Project #1? 

 

3. The light bulbs in these mini-projects are very small. In what ways have you seen small light 

bulbs used? 

 

4. How does Mini-Project #2 differ from Mini-Project #1? 

 

5. There are many people around the world who do not have access to electricity. This includes 

electric light (other forms of light are sunlight and fire). 

a. What are some everyday tasks that would be more difficult without electric light? 

b. What other items use electricity? Refer to page 34 of the workbook for some examples. 

c. Now that you know how to power light bulbs using a battery and hydropower, in what 

ways could you help people who do not have access to electric light? 


