Lighting circuit wiring diagram multiple lights

It only takes a minute to sign up. In new wiring, when running a new circuit from the main panel
in the basement to multiple rooms upstairs, what is the most efficient way to wire lights in each
room so they are 1. I'm sure I can run my main or I will use 12 to the closest light in this circuit,
and continue the power to the next room, but I am not sure what the best method of switching
the power in each individual room is. Or if I should run power to each room's switch and then
use a new wire to go from each powered switch to the series of each room's lights. In the old
days you could run neutral and ground to all the lights and a single hot throu the switch in each
room to the lights in that room. BUT, since NEC code requires all 3 wires to be available in each
switch box even if the neutral is just capped off this is for remotely controlled switches - smart
homes. Here is a nifty diagram for you source. At minimum, installing a dual switch with one
low level LED light fixture is preferable to most people and even Leviton is making inexpensive
bluetooth remotes so people can have a switch wherever they put the bed. The most 'efficient'
method would be to tap off at a switch to feed power to the next switch. The only reason here
being that you'd be able to run for the entire circuit assuming single pole switching only with
the example given. The only true difference in this over running to the light first and creating a
switch loop is that you are now required to have a neutral at each switch box - which would then
call for for the loops. As well though, this is on the condition of new wiring in presumably new
construction - giving you the freedom on locating the wiring. But at the same time, it all comes
down to the distance to the fixtures and switches. If you have a light right by the panel and the
switch is on the other side of the room, it'd be easier to run the short distance of homerun to the
light and then a loop to the switch rather than the two long distance runs of Seeing as is nearly
half the cost of though, you'd be able to essentially run a 2 wire across the room and back for
the same as using a single 3 wire. In this case it'd be efficient in only have a single strand of
romex between each device, but you'd be paying a little more if you don't have on hand making it less cost efficient. In short; it depends on the situation based on the locations of
everything. Running throughout, tapping off to feed other rooms at the switches, is probably the
simplest answer to being the most 'efficient'. Simply because you're now required to have
access to neutral at each switch. EDIT: I'll tack this on for extra measure. Your primary hot
coming from the panel, regardless of how the wires are ran physically, must tap off such as this
to feed each switch in parallel to one another. The the load on each switch is as well included in
parallel powered from that particular switch. We can't answer that because it all depends on the
physical topology of your particular construction. You absolutely can and should use a "tree"
topology, branching a spur line wherever that makes sense to do. At that point, wiring is dog
simple: at any splice, reds go to reds, whites go to whites and blacks go to blacks. A lamp taps
red and white. A switch taps black and red, unused whites at switches are capped. You can
easily do this by running your between the light fixture boxes themselves. This should be easy
inside the attic. Just pick a starting point and drop one back to the breaker. Sign up to join this
community. The best answers are voted up and rise to the top. Best way to wire multiple lights
in multiple rooms on single circuit? Ask Question. Asked 3 years, 6 months ago. Active 2 years,
3 months ago. Viewed 79k times. Improve this question. Machavity Shumardii Shumardii 71 1 1
gold badge 2 2 silver badges 7 7 bronze badges. Just a note or two Most fans require 20a brkrs
and 12ga cable. Mixing 12ga with 14ga on the same circuit is expressly forbidden. In general,
14ga runs from 15a brkrs and 12ga runs from 20a brkrs. It might be prudent to check local code
requirements as they change regularly. Add a comment. Active Oldest Votes. Improve this
answer. Hebekiah Hebekiah 4 4 bronze badges. That diagram confuses me because there is no
other light getting power. I am assuming that a wire is just tied into the 3 wire nuts in the light's
receptacle box. How do you efficiently wire the other lights on that switch AND keep a live wire
going to the next room at all times? When I said efficient, I meant the most efficient wire runs,
I'm fine with having to have a neutral capped off - I want to take the best wire route to have the
least wire waste AND meet all code. I'd like to have that neutral there for certain switches. I
know my fan controller switch in the bathroom needs the extra wire. I will have 5 lights in each
room and want to include 3 rooms per circuit. Sounds like the best method is to run from panel
to switch in room 1, then run the same wire to room 2 switch 1 and room 3 switch 1, then come
back to room 1 switch 1 and run to room 1 light 1, 2, 3, 4, 5 and repeat each step? Also, in each
room I have a fan; either ceiling fan or exhaust fan switched in the same box as the light switch.
I presume I can just pigtail to switch 2 in each room from the source wire. Shumardii That's right
- you're getting it now. I've included another graphic at the bottom of my answer that might help
some as well. Your hot source wire the homerun to the panel must feed into each switch. So the
piece of romex that goes from switch to light has the black wire connected to the physical
switch leg while the white wire and ground wire are just wired into the pigtail via wirenuts. Back
at the switch, for hot wire I will have source wire, 6" pigtail to switch 1, 6" pigtail wire to switch
2, feed wire for room 2 switch 1. And the same for neutral - just that neutral may be capped off?

Or can I omit that? That's all correct. You would cap off the neutral, but you still have to have it
within the box. Show 3 more comments. Harper - Reinstate Monica Harper - Reinstate Monica k
14 14 gold badges silver badges bronze badges. When you wire your switches, you should drop
so you get the required neutral to the box. Machavity Machavity So to keep things simple and
maintain low wire waste, I should essentially start at the breaker, run up to the attic, find the
very first light and put in some "loops" at each light location in each room all in the same wire
run, then return and cut each loop and run a from each switch to each light? What is the best
method to keep power going to the next room and switch power on and off the the multiple
lights in each room. Assume each room has 5 lights, and there are 3 rooms on a circuit. I'm
making this too complicated and confusing myself severely. So let's say they all have 5 boxes.
Pick a single box in that room and bring the circuit into and out of that box and into the next
room. Then you'll bring your switch wire into this box. I think I may have more room in a switch
box than my light's box depending on the light fixture Featured on Meta. Visual design changes
to the review queues. Opt-in alpha test for a new Stacks editor. Related 2. Hot Network
Questions. Question feed. To add a second light which is switched with the first one, the
switched line, neutral and earth need to be extended to the second light. This diagram shows
the additional cable connected to an existing ceiling rose. The new cable here is labelled 'light
2'. Loop is not required at the new light, as this is only used to join the incoming power and the
switch cable, neither of which exists at the new light. Connections at the new light fitting are
just line, neutral and earth. There is no connection to Loop. This light will only have power when
the first light is switched on, and therefore will work in the same way as the first one. This
concept can be used with ceiling roses as shown here, but the same principles apply to other
light fittings including downlights. As with the other lighting diagrams in this section, the first
ceiling rose could be a junction box instead, or could be connected via the 'loop at switch'
method. If three, four or even more lights are required to be switched from a single source, the
new cable can be extended to as many lights as required. Here the ceiling rose is shown with
two cables, both of which connect to line, neutral and earth with no loop connection. One cable
connects to the previous light, the other continues to the next light. Note that if using ceiling
roses as shown in the diagram, it will be necessary to put two wires into a single terminal for
the line. It will also be necessary to do this for the neutral in situations where there are already 3
or more cables connected. This is completely acceptable, although more care is required to
ensure both of the wires are securely held by the terminal screw. Lighting Circuits - Multiple
Lights from One Switch How to add one or more additional lights, so that all are operated from
the same switch. Adding an extra cable to the existing ceiling rose To add a second light which
is switched with the first one, the switched line, neutral and earth need to be extended to the
second light. The other end of this cable is taken to the position of the new light. The new
ceiling rose Connections at the new light fitting are just line, neutral and earth. Extending to
three or more lights If three, four or even more lights are required to be switched from a single
source, the new cable can be extended to as many lights as required. By code, the number of
conductors allowed in a box are limited depending on box size and wire gauge. Calculate total
conductors allowed in a box before adding new wiring, etc. Check local regulations for
restrictions and permit requirements before beginning electrical work. The user of this
information is responsible for following all applicable regulations and best practices when
performing electrical work. If the user is unable to perform electrical work themselves, a
qualified electrician should be consulted. How to Read These Diagrams. The diagrams on this
page illustrate connecting multiple lights in 3 way and 4 way switch circuits. Check below for
more details about these circuits and some troubleshooting tips. In this circuit, two light
fixtures are shown but more can be added by duplicating the wiring arrangement between the
fixtures for each additional light. Here the source is at the first switch, SW1, and 3-wire cable
runs from there to the first light, L1. Two, 2-wire cables run between each light fixture after that
and 3-wire cable runs from the last light to SW2. At the beginning of the circuit the hot source is
connected to the common terminal on SW1. The neutral is spliced to the white cable wire
running to the lights and then spliced with a pigtail to the neutral terminal at L1. It is also
spliced with the white wire running to the second light, L2. At L2 this white wire connects
directly to the neutral terminal on the light fixture. If more lights are added, this wire would be
spliced to the fixture and to the white wire running to the next light. The travelers are run
between the lights using the second cable black and white wires and at the last light, they are
spliced to continue on to the traveler terminals on SW2. They don't connect to the light fixtures
at any point. The white traveler wire is wrapped with black tape to mark it as hot. This diagram
illustrates another multiple light circuit controlled by 3 way switches. Here the source and the
fixtures come before the switches. As with the other diagrams on this page, more lights can be
added by duplicating the wiring arrangement between the fixtures. A 3-wire cable runs from L1

to L2 and 2-wire cable runs from there to the first switch. A 3-wire cable runs between SW1 and
SW2. The source hot is spliced to the black wire running between the lights and at the last light
it is spliced to the black wire running through to the common on SW1, it does not connect to the
light fixtures. The white wire is marked with black tape and spliced to the black wire running to
the common terminal on SW2. Back at the lights the source neutral is connected to the neutral
terminal on L1 and spliced with the white wire running to the next fixture. At each light it's
connected to the neutral terminal with a pigtail and at the last light, directly to the fixture
neutral. At SW1 the red and white wires from the 3-wire cable running between the switches
function as the travelers with the white marked for hot using black tape or paint. This drawing
shows the wiring for multiple lights in a 4 way switch circuit with the source and fixtures
coming before the switches. More lights can be added to this circuit by duplicating the wiring
shown here for each additional fixture. Here 3-wire cable runs between L1 and L2, 2-wire cable
runs from the last light to SW1, and more 3-wire cable runs from SW1 to the 4 way switch and
then to SW2. At the lights the hot source is spliced to the black wire running between lights, it
does not connect to the lights. At the last fixture it is spliced to the black wire running to the
common on SW1. The neutral from the source is connected to each light fixture with a pigtail
and to the neutral running to the next light. At the last light the source neutral is connected
directly to the fixture neutral terminal. The red wire between the lights is connected directly to
the hot on L1 and then run to the next light. If there are more than 2 lights, the red is pigtailed to
the fixture hot and to the red wire running on to the next light. With 2 lights, it is spliced with the
white wire running to the switches. This white wire is wrapped with black tape to mark it as hot.
At SW1 this marked white wire is spliced to the marked white running to the 4 way switch and at
the 4 way, it is spliced again to the marked white wire running directly to the common terminal
on SW2. This white wire does not connect to the 4 way switch. The black and red wires running
between the switches serve as the travelers for the circuit. At the 4 way the travelers from SW1
connect to the two terminals at T1. The two terminals at T2 connect to the black and red
travelers running to SW2. The most likely cause of circuit failure is an error in the wiring
arrangement. Verify the circuit is wired correctly using the following guidelines. A 4 way switch
must be wired between two 3 way switches as shown in the diagrams on this page. A 4 way
switch has five terminals: one ground and 4 circuit terminals divided into two matching pairs
called travelers. Each pair of traveler terminals should be wired to the traveler wires from one of
the 3 way switches in the circuit. The travelers from one 3 way can be wired to either terminal in
a pair, but don't mix up the pairs on the 4 way or the circuit won't work properly. In order for a 4
way circuit to work, the 3 way switches must be wired properly at the beginning and end of the
path. So be sure that the common terminal on one of the 3 ways is wired to the hot source, and
the common on the second 3 way is wired to the the hot terminal on the load. Check to be sure
the traveler wires only connect between the traveler terminals on all the switches. A 4 way
switch will only be connected to traveler wires, never to a hot source or load wire and never to a
neutral wire. Also, confirm that each pair of travelers on a 4 way are only connected to one
switch per pair. Check that the neutral from the source is only connected to the neutral terminal
at the load. A neutral wire will never be connected to standard 3 way and 4 way switches,
although some smart switches and timers may make use of a neutral wire to operate the device.
If you believe your circuit is wired correctly and the lights still don't work, one or more of the
switches may be defective. You can test the switches using the procedure described below. If
you have existing switches that stop working, they may be worn out or the terminal screws may
have loosened over time. With the power off and the device removed from the outlet box, check
that all connections are still tight using a screwdriver. If the connections are made with clamps
instead of screws, tug firmly on the wires to be sure they are all still tight. If you have an old or
new switch you believe was wired correctly and the circuit still doesn't work, the switch may be
defective. In these cases, you can test the internal functionality with a simple procedure. Turn
off the power and remove the switch from the circuit by disconnecting the wires. Use a
continuity tester or multimeter on the Ohms setting to determine if it's conducting electricity
properly. To test a 3 way switch, connect one meter probe to the common terminal and the other
to one of the travelers. Flip the switch toggle one way and then the other. If the meter shows
continuity with the toggle in one direction and not the other, move the probe from that traveler
terminal to the other one and test again. If you find the second traveler shows continuity with
the toggle in one direction and not the other, the switch is probably functioning properly. If,
however, you don't find any continuity or constant continuity no matter where the probe is or
how you flip the toggle, the switch is likely defective and should be replaced. To test a 4 way
switch, connect one probe to one traveler terminal in a pair and the other probe to one traveler
terminal in the other pair. Flip the switch toggle and check that you find continuity in one
direction but not the other. Move one probe to the other terminal in its pair and test again for the

same results. Move the second probe to the other terminal in its pair and test both
arrangements again. If you find alternating continuity when you flip the toggle in all possible
arrangements, your switch is probably working properly. If you find no continuity or constant
continuity in any of the possible arrangements when you flip the toggle, the switch is likely
defective. One note about this procedure, if you are dealing with a smart electronic switch or
timer, the internal circuitry can not be tested in this way. How to Read These Diagrams The
diagrams on this page illustrate connecting multiple lights in 3 way and 4 way switch circuits.
Wiring a 3 Way Switch with Multiple Lights In this circuit, two light fixtures are shown but more
can be added by duplicating the wiring arrangement between the fixtures for each additional
light. Wiring 2 Lights and 3 Way Switches This diagram illustrates another multiple light circuit
controlled by 3 way switches. Wiring 3 Switches and 2 Lights This drawing shows the wiring for
multiple lights in a 4 way switch circuit with the source and fixtures coming before the switches.
Email Print. Home Page. Diagrams for Light Switches. Wiring 3-way switches is not
complicated, but making sure you are connecting the right wires, could be a little tricky. There
are several ways you can wire your switches with the most common being when electricity
source is connected to the light switch first. This is where diagrams come in handy and we are
including them below along with step-by-step wiring instructions in the video format. Very
convenient if you have a big house. Three-way switches are not expensive and could be
UL-listed as this one Amazon link. Do not start doing anything until you make sure that no
power is going through the wires! Turn the power OFF by flipping the appropriate circuit
breaker and double-check it with a non-contact voltage tester. Working with electricity is
dangerous and can be fatal if not done properly. There are 4 terminals screws on each switch
see photo above , but some older versions of switches may come without the ground terminal.
Here is a good non-contact voltage tester for you from Fluke Amazon link. Now, the actual
wiring. In order to wire the 3-way switch properly, you will need to use one of the diagrams that
we will post below , and which one you use depends entirely on your need. If power takes the
usual route light switch first , you can use the following diagrams for reference:. Click on the
image to enlarge it. If you need to connect more fixtures, you can duplicate the wiring for each
new light. In this example, the power is coming into the switch to the left through a two-wire
cable and is going through the three-wire cable to another switch. Two-wire cables are also
used to connect the lights together. If the power goes directly into your lighting fixture, then
these wiring diagrams should help you out:. Here is another good demonstration of 3-way
switch wiring if the electricity source and light is connected to the same 3-way switch:. If you
need to put the light between two switches, then you may find the following diagrams very
useful:. Allam is an engineer by profession. Allam graduated with honors from world-ranked
universities and even won a gold medal. His professional knowledge and expertise include but
not limited to :. Aqeel is an Electrical Engineer with experience in electrical systems. Turn your
hand made drawing or your concept into professional Auto CAD design by visiting his online
services page. Affiliate Disclosure. Even though we recommend products that we like, some of
them are linked to our affiliate partners that will pay us a small commission at NO cost to you!
Accuracy Disclaimer. This information was collected from a variety of sources and is subject to
change without notice. Safety Disclaimer. This article is for informational purposes only and is
not intended to replace professional advice in any way. You are using the information provided
at your own risk which includes, but is not limited to, maintenance or repair, operation,
installation, and safety precautions. Save my name, email, and website in this browser for the
next time I comment. Our Blog About us. Wiring Switches. Wiring materials Materials for
installing 3-way switches include: Cables or If your circuit breaker is 20 amps, you will need a
gauge wire and if you have a 15 amp circuit like most homes , you will need a 14 gauge wire
Identifying the screws of a 3-way switch There are 4 terminals screws on each switch see photo
above , but some older versions of switches may come without the ground terminal. Ground
terminal green screw â€” 1pc. This part of the switch is not insulated and is connected directly
to the metal framework. Usually painted green. This terminal is meant for the ground wire, which
is usually green or uninsulated plain copper. Common terminal dark or black screw â€” 1pc.
This terminal is designed for connecting a hot black wire which is coming from your circuit
breaker panel. Traveler terminals brass screws â€” 2pc. These terminals are interchangeable,
and designed for traveler wires red and black wire from a common cable between two switches.
Identifying the wires of a 3-way switch Green wire or bare copper wire ground wire. Very often
this is a bare copper wire that attaches to the green screw or terminal of the switch. White wire
neutral or common wire. The purpose of this wire is to send electricity directly to the light bulb.
The white wire that comes from the switch cable needs to be connected directly to the white
wire of the common cable and then goes all the way to the appropriate terminal of the bulb.
Black wire hot wire. There are three types of black wires coming from the 3-way switches when

wiring multiple lights. The first wire is connected to the main energy source and its destination
is the common terminal or the black screw of one of the 3-way switches. The second wire is
connected to the common terminal or black screw of the second 3-way switch and its
destination is the corresponding terminal of the bulb black. The third wire is connected between
one of the traveler terminals of the two 3-way switches. Red wire Traveler or switch wire. This
wire is connected to the main energy source and its destination is the black terminal or a screw
of the 3-way switch. Here are some wiring cases: The electricity source is connected to the
3-way switch first. Power at the 3-way switch. The electricity source is connected to the light
fixture first. Power at the light. Electricity source and light are connected to the same 3-way
switch. Electricity source and light is in between switches. Case 1. Power at the 3-way switch
multiple lights If power takes the us
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ual route light switch first , you can use the following diagrams for reference: Click on the
image to enlarge it. This is how the cables are connected: The hot source of the first 2-wire
cable is connected to the common terminal of the first switch to the left, in the diagram. Neutral
or white wire coming from the same 2-wire cable is connected to the first light. Between lights,
another 2-wire cable is used and connected to appropriate terminals. The hot or black wire
coming from the last light, is connected to the common terminal of the second light switch. The
ground wire gets connected to the ground screws of both switches and light fixtures. Red and
black wires from three-wire cable are connected between switches to appropriate traveler
terminals. Case 2. Case 4. At your service,. Allam Allam is an engineer by profession. Aqeel
Chaudhry Aqeel is an Electrical Engineer with experience in electrical systems. You may be
interested in. Legal Information. Back toâ€¦. Main Page Wiring.

