Diagram wiring

This page is dedicated to Wiring Diagrams that can hopefully get you through a difficult wiring
task or just to learn some basics in how to wire a 2-way switch , 3-way switch , 4-way switch ,
outlet or entertainment component diagrams. If you don't see a wiring diagram you are looking
for on this page, then check out my Sitemap page for more information you may find helpful.
How a 2-Way Switch Works. The power source is coming in from the left. Notice the black wire
is the only wire that we are controlling through the 2-way switch. You have an incoming hot wire
black going to one screw it does not matter if you use the brass or silver screw on the side of
the 2-way switch and a black wire from the other screw on the 2-way switch going to the load
light, ceiling fan etc.. The white wires are wire nutted together so they can continue the circuit.
Just use your mouse pointer on this diagram and follow the current flow from black wire hot
wire through the 2-way switch, then to the load and return through the white wire neutral. This
should give you a good basic understanding how the 2-way switch circuit works and will help
you in adding or changing a 2-way switch. How a 2-way Switch Circuit Looks. So the circuit
above when explained should give you a good concept on how this basic circuit works. When
wiring a 2-way switch, this image on the left will show how the connections should actually look
when all connections are made. Take notice of the ground wire. It's very important that the
ground or bare copper wire is connected to the green screw on the switch. All grounds are
connected, and the ground is connected at the light when possible. If no connection is
available, then attach the ground wire to the box in a solid way. How a 3-Way Switch Works.
When wiring a 3-way switch circuit, all we want to do is to control the black wire hot wire to turn
on and off the load from 2 different locations. The diagram here will give you a better
understanding how this circuit works and how a 3-way switch is wired. The source power black
wire is coming in from the left. It ties into the common on the left switch see image below. When
the left switch is toggled, it connects to the upper circuit and now the circuit is open at the right
switch which turns off the light. Toggle the right switch and it connects to the upper circuit and
now closes the path and turns the light back on and so on. How a 3-Way Switch Circuit Looks.
So the circuit above when explained should give you a good concept on how this 3-way circuit
works. When wiring a 3-way switch, this image on the left will show how the connections should
actually look when all connections are made. The best way to simplify wiring a 3-way switch is
this. By looking at the moving 3-way switch above, the hot black wire coming from the power
source will always attach to the common screw on the 1st switch in the circuit. Then the traveler
wires are connecting both switches and it does matter which wire goes to which traveler screw.
Now with that said, just look at the switch again and look at the circuit. There you have it, 3-way
switch wiring simplified. It's very important that the ground or bare copper wire is connected to
the green screws on the switches. How a 4-Way Switch Works. You must understand the 3-way
circuit above in order to get the 4-way circuit. A 4-way switch circuit is nothing more than wiring
a 4-way switch between the 2 3-way switches in a 3-way switch circuit. Now don't let this be
confused with where the switches are physically located in your home. This is how the circuit is
structured. The switches can be physically located to your liking but you must keep in mind the
ease of routing the wiring from point to point. Also, this example is just adding a single 4-way
switch that will give you 3 locations to control your light. To add more locations to this circuit
you just simply add additional 4-way switches in series as long as they are between the 2
existing 3-way switches. Using your mouse pointer, follow along with me as we go through the
circuit. Now this one gets a little tricky by keeping track of what switch you toggle in your mind,
just hang in there. Now the power source black is coming in from the left. Then through the
4-way to the red wire going to the 3-way. Now it dead ends not connected which means the light
is turned off. By toggling any switch, the light will now turn on. Choose a switch and follow the
flow of the switch that changes state. Keep in mind how the 4-way switch works. Left
connections toggle between the two right connections. So top left red connects to bottom right
black and when toggled top left red connects to top right red. The bottom pole works in the
same manner. How a 4-Way Switch Circuit Looks. So the circuit above when explained should
give you a good concept on how this 4-way circuit works. When wiring a 4-way switch, this
image on the left will show how the connections should actually look when all connections are
made. OK, this diagram is going to be a little more confusing but I'm showing it because this
can be a very common scenario. If you notice, the power is coming in at the light box. Because
of this, the wiring must be re-color coded in order to get the conductors necessary to complete
the circuit. Notice the black power wire in the light box is going to a white wire with electrical
tape around it which means the white wire will be used as a power wire or black wire. How an
Outlet Circuit Works. The diagram will show how a standard "Switched" duplex receptacle is
wired. Take notice that only a 3-wire cable is needed to perform this circuit. The white wires tie
together to complete the return side of the circuit while the black wire hot wire runs through the
2-way switch and out to the outlet. How an Outlet Circuit Looks. One of the most common

wiring configurations your going to find with outlets are shown in the diagram here. These
outlets are not switched. They are connected straight from the power source and are hot at all
times. The diagram here shows 2 outlets wired in series and more outlets can be added to this
circuit by wiring the 2nd outlet just like the 1st outlet to keep the circuit continuing on until you
end the circuit at the last outlet. Now lets get a little more involved, in the diagram here we are
going to remove the jumpers on one-side of the receptacles. This allows for a separate circuit to
be wired to the other screw and allow the upper and lower outlets to work independently of each
other. This circuit allows for the bottom outlet to be switched while the top outlet will remain hot
at all times. Most older homes are wired for the 3-wire outlet as shown here. The 3-wire
connection is now outdated where current dryers are wired with a 4-wire cable. The only
difference is the addition of an isolated ground wire separate from the neutral, but the 3-wire
circuit is still fine and does not have to be upgraded. You may want to check with your local
codes to verify this. How a 3-wire Dryer Outlet Circuit Looks. The 3 prong dryer wiring diagram
here shows the proper connections for both ends of the circuit. This circuit originates from the
breaker box containing a 2-pole 30 Amp breaker. If your running a new circuit, I highly
recommend that you bring your outlet up to code and install a 4-prong dryer outlet. See Below.
The 4-wire connection is the new updated circuit. The only difference is the addition of an
isolated ground wire separate from the neutral as mentioned earlier. How a 4-wire Dryer Outlet
Circuit Looks. As you can see, there is now an added dedicated neutral. The ground is now a
dedicated wire also. But if you notice, both the neutral and the ground wires both connect to the
same ground bar inside the panel box. As mentioned earlier, the neutral and ground are really
the same but this wiring method is more accurate because a return line or "grounded neutral"
should be a white wire and not green. Some panel or breaker boxes will have a dedicated
neutral bar and a dedicated ground bar, but they will still be physically connected. How a
Dimmer Switch Circuit Works. When installing a Dimmer switch, all you're really doing is
controlling the amount of voltage flow to a light which makes it dim at a low setting to a fully
bright light at maximum setting. You should always make sure the load Light is capable of
handling a dimmer switch. Some lights will not accept dimmers such as older lights using
ballast. These style lights must have full power to operate properly. You have an incoming hot
wire black going to one screw it does not matter if you use the brass or silver screw on the side
of the 2-way switch and a black wire from the other screw on the 2-way switch going to the load
light. How to wire a Ceiling Fan - Light Only. More often than not, you're going to have a ceiling
light fixture at the location you are planning on installing a ceiling fan. If so then a new wire
must be ran to control the light as well. When taking down your old fixture you will be able to
see if you have the correct cabling. This diagram is for those who are replacing a light fixture
with a ceiling fan. Your existing light fixture was controlled by a switch and only one switch. Of
course this is all based on not replacing the existing wiring that you currently have. How to wire
a Ceiling Fan and Light. Two switches at one location. Maybe you are just replacing an old
ceiling fan with a new one and you already had 2 separate switches. One controlling the light
and one controlling the fan. Then this should look like your connections. How to wire a ceiling
fan and light with a 3-way switch circuit. Now for the good one. The fan is operated from one
location. This can be a complicated circuit only if you make it one, but if you just keep in mind
that the basic circuits discussed above is the same as this circuit, it's just 2 different type
circuits combined. One circuit controlling the lights and one circuit controlling the fan. The
diagram here shows how a basic 4-wire thermostat is connected as indicated by the color code
chart below. The diagram shows how the wiring works. However your connections may seem a
little different on the thermostat itself. Some thermostat units have a dedicated R terminal and it
jumpers to the RC, RH or 4 terminals internally. The W, Y and G terminals should be pretty
straight forward on most all types of thermostat's. How a Relay Circuit Works. A relay is
basically a switch but not like a switch that's on a wall. A wall switch relies on someone to flip it
which will then control a light or some other type load. A relay is switched by electrical power
and not a human. This is done by energizing a coil which is internal to the relay and by
energizing the coil, the relay changes state just like a wall switch would. Therefore when you
energize a relay, you are switching circuits off and on. The contacts shown in the Relay Contact
diagram shows 2 different type relays. The left is a 2-pole relay and the right is a 3-pole relay.
When the relay coil is energized, the contacts change state. The N. How a Relay Circuit Looks.
Let's just say we are using Vac household voltage in this diagram. L1 is hot and L2 is neutral.
This means the current travels through that switch until it see's an open switch and cannot go
any further. Now the 2 MCR contacts which are normally open as shown will now close. This
allows current flow through the contacts and energizes the light. Now that the contact below the
START switch is closed and current can go around the start switch, you can now release the
START switch and the current flow continues around the open START switch, through the

contact to keep the relay coil energized which also keeps the light on. Now to turn the light off,
you simply depress the STOP button and this will open the circuit to the relay, de-energizing the
coil. The relay contacts open to their normal state and stop the current flow to light. Trailer
4-Pole Circuit. When wiring your trailer, be sure to route your wiring so that all wires are tucked
in and away from anything that could rub or catch on them. If your trailer is constructed of
square tubing, I find that running your wires through the inside of the tubing makes for a much
cleaner appearance and helps to protect the wiring as well. If your frame does not have
pre-drilled holes, then it might be a little bit more work drilling holes and fishing out your wires,
but you will be much more happier with the results. Be sure to seal your holes when done to
prevent water from filling up your frame. If you have a U-Channel or angle iron construction,
then you can purchase specially made clips from most automotive stores that attach to the
frame which will keep your wiring tight inside the frame and out of the way. Only the ground
post is exposed. This plug is wired to the trailer circuit. Only the ground post is protected and
acts as a key so it fits into the proper socket. Trailer 6-Pole Circuit. Trailer 7-Pole Circuit. How
To Wire It. Here's How. A wiring diagram is a simple visual representation of the physical
connections and physical layout of an electrical system or circuit. It shows how the electrical
wires are interconnected and can also show where fixtures and components may be connected
to the system. Use wiring diagrams to assist in building or manufacturing the circuit or
electronic device. They are also useful for making repairs. For example, a home builder will
want to confirm the physical location of electrical outlets and light fixtures using a wiring
diagram to avoid costly mistakes and building code violations. SmartDraw comes with
pre-made wiring diagram templates. Customize hundreds of electrical symbols and quickly drop
them into your wiring diagram. Special control handles around each symbol allow you to
quickly resize or rotate them as necessary. To draw a wire, simply click on the Draw Lines
option on the left hand side of the drawing area. If you right click on a line, you can change the
line's color or thickness and add or remove arrowheads as necessary. Drag a symbol onto the
line and it will insert itself and snap into place. Once connected, it will remain connected even if
you move the wire. If you need additional symbols, click the arrow next to the visible library to
bring up a drop down menu and select More. You'll be able to search for additional symbols and
open any relevant libraries. You can also change the size and shape of your line hops. Select
Show Dimensions to show the length of your wires or size of your component. Click here to
read SmartDraw's complete tutorial on how to draw circuit diagrams and other electrical
diagrams. A schematic shows the plan and function for an electrical circuit, but is not
concerned with the physical layout of the wires. Wiring diagrams show how the wires are
connected and where they should located in the actual device, as well as the physical
connections between all the components. Unlike a pictorial diagram, a wiring diagram uses
abstract or simplified shapes and lines to show components. Pictorial diagrams are often
photos with labels or highly-detailed drawings of the physical components. Most symbols used
on a wiring diagram look like abstract versions of the real objects they represent. For example,
a switch will be a break in the line with a line at an angle to the wire, much like a light switch you
can flip on and off. A resistor will be represented with a series of squiggles symbolizing the
restriction of current flow. An antenna is a straight line with three small lines branching off at its
end, much like a real antenna. Browse SmartDraw's entire collection of wiring diagram
examples and templates. Learn More. Wiring Diagram What is a Wiring Diagram? When and
How to Use a Wiring Diagram Use wiring diagrams to assist in building or manufacturing the
circuit or electronic device. DIY enthusiasts use wiring diagrams but they are also common in
home building and auto repair. Sign up for SmartDraw Free. Start Now. Wiring Diagram - Auto.
Wiring Diagram. More info Wiring diagram software Circuit diagram maker Schematic diagram
software Patent drawing software Technical drawing software Electrical symbols CAD drawing
software Mechanical drawing software. By continuing to use the website, you consent to the
use of cookies. Read More. Follow Us. Wiring diagrams can be helpful in many ways, including
illustrated wire colors, showing where different elements of your project go using electrical
symbols, and showing what wire goes where. This is why a good diagram is important for
wiring your home accurately and according to electrical codes. Keep your diagram nearby. You
will want to refer to it often as you work on your project. Once the electrical project is completed
the diagram will be useful for testing and troubleshooting the circuit. When it comes to
household electricity, there is a lot more to consider than simply turning a switch On or Off.
Within these articles you will find some of the most common questions homeowners ask about
switches. Once you understand the different types of switches and outlets and follow a wiring
diagram you should be able to install a new electrical wiring in your home or repair existing
problems with light switches and outlets. After learning the following information you will be
able to wire switches just as well as the pros. Electrical switch diagrams that are in color have

an advantage over ones that are black and white only. White wire or off-white is neutral. The
neutral wire carries power back to the service panel. Black wire indicates the hot wire. The hot
wire carries power from the panel to the device you are wiring. The only way to positively
identify wires used for any application is to purchase a good volt tester and understand how to
use it. When looking at any switch diagram, start by familiarizing yourself with the symbols that
are being used. The electrical symbols will not only show where something is to be installed,
but what type of device is being installed. Make sure you understand the symbols on your
diagram before beginning your project. There should be a chart on your diagram showing what
the different symbols being used represent, much like a legend on a map. Wiring Diagrams A
surface ceiling light will be shown by one symbol, a recessed ceiling light will have a different
symbol, and a surface fluorescent light will have another symbol. Each type of switch will have
a different symbol and so will the various outlets. You will even find symbols showing the
location of smoke detectors, your doorbell chime, and the thermostat. More about Wiring
Diagrams and Symbols. Switch Wiring Diagrams A single switch provides switching from one
location only. The power can come from either the switch box or the fixture box and a set of
electrical switch wiring diagrams will explain each of these scenarios to you clearly. More about
Wiring Diagrams for Switches. This is a common configuration in hallways and staircases.
There are many ways to wire a 3-Way Switch. The power can start at a fixture or either of the two
switches. Without a switch-wiring-diagram it can be very easy to make a serious mistake that
will cause the circuit to malfunction and possibly become a hazard. More about 3Way Switch
Diagrams. These switches enable you to control one or more fixtures from three or more
locations. It would be almost impossible to write the instructions in a way that you could simply
read them and complete your project without these wiring diagrams. The wiring diagrams that I
have prepared will make it possible for you to successfully wire one or more 4-Way Switches.
Did you know you can have any number of 4-way switches installed on one light circuit? Once
you see how these switches are wired you'll be amazed. As you will see, its just one more step
up from the 3-way switch configuration. More about 4Way Switch Wiring Diagrams. Both are
wired the same way. What a great way to enjoy softer light and a reduced energy bill! Diagrams
for Switches As important as wiring diagrams are to the successful completion of your wiring
project, safety and respect for electricity are essential. Never work on live circuits. Then confirm
that the power is off with a voltage tester. More about Electric Voltage Testers. Wiring diagrams
and instructions will assist you with these situations. Switched outlets are very popular and
typically found in bedrooms and living rooms where they are used to control floor lamps or
table lamps. Existing outlets may be converted to provide the desired functionality for most any
room. The key elements for these wiring scenarios are describer with wiring diagrams and
instructions. Kitchen garbage disposals are typically plugged into an outlet under the sink
which is typically controlled by a countertop switch. Outlet diagrams instructions and diagrams
will help with your project. More about How to Wire Outlets. The kitchen electric range may also
be found to have a 3-wire or 4-wire cord or volt outlet which will require proper electrical
connections and wiring as found in the diagrams and instructions. Most Arc Welders require a
dedicated electrical circuit and volt outlet that is sized according to the specifications of the
welder as described in further information. More about How to Wire Volt Outlets. Ask a
Question! Residential Electrical Wiring Diagrams Summary: Residential Electric Wiring
Diagrams are an important tool for installing and testing home electrical circuits and they will
also help you understand how electrical devices are wired and how various electrical devices
and controls operate. See How to Wire it Right! Here are some of the more common
configurations for switches and outlets. Estimated Time: Depends on personal level experience,
ability to work with tools and access to the ceiling fan. Electrical Wiring Parts and Materials:
Electrical parts and materials for home wiring projects should be approved for the specific
project and compliant with local and national electrical codes. Electrical Codes and Inspections:
Installing additional home electrical wiring should be done according to local and national
electrical codes with a permit and be inspected. Do You Need Electrical Help? Summary:
Residential Electric Wiring Diagrams are an important tool for installing and testing home
electrical circuits and they will also help you understand how electrical devices are wired and
how various electrical devices and controls operate. House Wiring Diagrams. Wiring Diagrams
for Outlets. Wiring Symbols. Green or bare wire is the ground wire. Red wire blue, or other
colors also indicate hot wires. See more about the types of wire and what they are used for.
Answer: Yes, 3-way switches can be installed on a knob and tube wired system as long as the
appropriate wires to support 3-way switching have been installed. I encourage you to consider
upgrading the electrical wiring when practical. Wiring with 3-Way Switches Question: I have can
lights in an old house that the common wire is hot. The can lights are on a three way switch.
How can i get my my common wire back? Answer: The common wire may be used for the three

way switching, and this is typical, not that the common is switched, but that the "white wire"
which looks like a common is used for switching. So in this case you cannot get back or use the
"common" wire. It may be necessary to install new wiring to accomplish what you are trying to
do. If I can, how can it be wired. I have a three wire to a three way switch and I am trying to
pigtail off of that to add a switch for a light under a cabinet. Answer: The following may help
you: The Keys to Using Existing Switch Wiring Identify the location of the power source, which
means both the Hot and the Neutral and the ground of course. Understand that switching is just
a loop of the hot wire, regardless of the colors of the wires. Often white wires that are used for
switching should be marked with black tape or a black marker but in a lot of cases they are not,
so the purpose of the wires must be verified carefully with a voltage tester. It has 4 Romex Type
NM wires going into it. Answer: The connections for the individual wires will depend on what
each cable is used for or connected to. Each cable and wire set will need to be tested to make
this determination. Typically cables are connected to wall switches, other lights or outlets, and
the power source. Once the wires have been identified then the proper connections will be
understood. Wiring for Recessed Lighting Question: I want to put recessed lighting in my living
room. I currently have a light plugged into the outlet where the top plug of outlet is controlled by
the wall switch and the bottom has constant power. For the wiring of the recessed lights of th
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em , am I able to connect the wiring to the top portion of the outlet or do I need to take it from
the wall switch? Answer: Yes, the power source for the light fixtures may be attached as you
have described as long as the circuit has the capacity for the additional load that will be placed
on the existing outlet circuit. Helping You Wire it Right. Recent Testimonials I think your site
offers the the clearest and best electrical information for homeowners I have ever seen on the
net. You have given me confidence to do my own projects which I never had before. Paul, from
Foxboro, Massachusetts I wish I found this site earlier, it is by far the best electrical related
resource I have found on the web. George, from Scranton, Pennsylvania I love this site for an
office worker that does not know anything about electric wiring. Collin, from Grand Rapids,
Michigan Thank you for answering my question. I was able to get this done. This site is perfect. I
am glad I found it. Please keep it going.

