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 A Practical Exercise                  Name:________________ Section: ____________ 

 
 
NOTE: This lab does NOT qualify you to do electrical work of any kind on your own. Home 
wiring involves hazardous deadly voltages. Call an electrician. 
 
I.  Purpose. 

1. Review the concepts of schematics and wiring diagrams in a practical application. 
2. Understand basic circuits in home wiring. 
3. Review the concept of ground. 
4. Gain hands-on wiring experience with real components. 
 

II.  Equipment. 
  
 Switch 

Duplex outlet 
2 handy boxes 
1 switch cover 
1 outlet cover 
3x sheathed cable connectors 
3-conductor cable 
2-conductor cable 

  
III. Pre-lab calculations. Show all work. 
A “duplex” outlet is the standard outlet you see in the wall, with two plug positions. We will create a 
circuit so that one outlet is always powered, while the other one turns on and off with a switch. A 
common example of this is having a lamp in the room that works on a wall switch, but the other plug is 
still free for other uses. 
 

1.  Draw a schematic of this circuit like the ones we do in class. You can assume the plugs have 
something plugged into them that looks like a resistor, so draw each plug as a typical resistor. 
Your picture should have one voltage source, one switch, and two resistors.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



HHoommee  SSwwiittcchh  WWiirriinngg               

2 of 4 

 
 
 

2. Draw a wiring diagram. A wiring diagram is very similar to a schematic, except it shows the 
actual physical connections of the wires to the equipment and where they connect. Your switch 
has two connections, and is enclosed in a metal box (heavy line outline box on the left). The 
outlet is in a separate metal box (right) and has two plugs, which both share a neutral (~negative) 
return path. The “hot” (~positive) side is separate for both plugs. There is one ground connection 
on each device. You have two cables, one with 2 conductors (white, black, bare copper) and one 
with 3 conductors (white, black, red, bare copper). The dashed lines on the top show where the 
cables would enter. Show how the circuit is connected below following the schematic you drew, 
and the following rules 

a. Cables entering and leaving the boxes must be intact as a bundle (no individual wires 
leave a box).  

b. Every wire has the following color scheme, so you can tell what it does only by the color 
i. Bare copper is ground. 

ii. White is neutral (aka negative) 
iii. Black is hot (aka positive) 
iv. Red is for “switched” power that is only sometimes on. 

c. All ground terminals must be connected, but not to anything else 
d. You can connect wires to each other with a “wire nut” to join them (like a node on your 

quad board). 
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Instructor verification that pre-lab calculations are complete. 
 

_____________________ 

Figure 1 
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IV. Lab Procedure.  Time Required: 50 minutes.   
□ Install the cable connectors in the two holes in the enclosure. The screws go on the outside, with the 

heads facing “up” towards the box opening. The “nut” on the inside screws on the threads there to 
hold it in the box. It can be tightened with pliers or a screwdriver. See idea below. Don’t put wire in 
yet. 

 
□ Check your cable. Each end should have about 6” of the outer cable insulation stripped so you see 6” 

of individual wires. Each wire should have about ½” of bare copper at the end. You can use the 
“strip gauge” on the side of the outlet. If not ready, strip outer and  

       
□ Connect the wires to the outlet as you planned. 
□ Pass the cable through the hole in the clamp connector from the inside so the outlet can settle in the 

box. 

 
□ Pass the other end of the cable into the switch box. 
□ Take the 2nd cable and pass it into the switch box as well. 
□ Make switch and switch box connections as needed. To use a wire nut, hold the two wires next to 

each other with the ends lined up, and twist the nut on the end until it stops. 
□ INSTRUCTOR CHECK 
□ Slide the cables into their clamps so you can just barely see the cable insulation inside the box, and 
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tighten the cable clamps. The clamp should grab the cable insulation where it is still intact. (see top 
picture) 

□ Gently fold any extra wire into the boxes as you push the outlet/switch into position. Tighten the 
screws on the top/bottom so it settles in place. Be careful, these screws are easy to cross-
thread/strip.  

□ INSTRUCTOR CHECK 
□ Gently install switch and outlet cover plates with small screws. 
□ Bring to instructor for testing. 
□ INSTRUCTOR POWER TEST   Passed ________________________________________ 

 
 
Why are different colors of wire used? 
 
 
 
 
 
 
What is the purpose of the ground wire? 
 
 
 
 
 
 
 
 
The enclosure boxes can be metal or plastic. Both will keep you safe. Why do both work? 


