Wiring diagram for pot lights

In recessed lighting figures, the light bulbs are contained inside metal cans that rest inside the
ceiling. When you're installing recessed lights, you must connect the wires inside the light
fixtures to the cables that carry electricity between the light switch and the first light and
between additional fixtures. The process for wiring the lights is straightforward, but be aware
that incorrect installations can cause wires to short out, which can lead to a fire. Test the
electrical cable that runs between the light switch and the hole where the first light is being
installed with a voltage tester. If this is a new circuit, this shouldn't be an issue, as wiring the
circuit into the main electrical box is the last step in the project. Make sure you test the line if
you're using an old circuit, however. If you get a reading, go to the main box and turn off the
correct breaker. Test the circuit again to ensure that you turned off the correct breaker. Remove
4 inches of sheathing from the cables inside the first hole. Use combination wire strippers to do
this. Remove the cover from the junction box attached to the recessed lighting can. The
junction box contains the wire connections after the lights are installed. Insert the cable that
runs to the light switch and the cable that runs to the next hole in the ceiling through the cable
connector on the junction box. Tighten the screw on the cable connector to lock the cables in
place, preventing them from sliding around and becoming damaged. Twist the bare ends of the
black wires from the two cables and the light fixture together with a pair of pliers. Slide a plastic
wire nut over the end of the joined wires, and twist it several times. Connect the white wires
together, using the same technique you used for the black wires. Connect the bare copper wires
in the cables to the green wire on the light fixture with a wire nut. The bare wires and green
wires are ground wires and can be joined together. Insert the junction box into the hole in the
ceiling, followed by the lighting can. Punch out the tabs on the sides of the lighting can to lock
it in place inside the ceiling. Connect the wiring for the other lighting cans, using the same
method. When you reach the last light in the series, there is only one cable that must be
attached to the wiring in the light fixture. Carson Barrett began writing professionally in He has
been published on various websites. By Carson Barrett. Related Articles. 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. This page contains
wiring diagrams for household light switches and includes: a switch loop, single-pole switches,
light dimmer, and a few choices for wiring a outlet switch combo device. Also included are
wiring arrangements for multiple light fixtures controlled by one switch, two switches on one
box, and a split receptacle controlled by two switches. When the electrical source originates at
a light fixture and is controlled from a remote location, a switch loop is used. This circuit is
wired with a 2-wire cable running from the light to the switch location. The neutral from the
source is connected directly to the neutral terminal on the light and the source hot is spliced
with the white loop wire. The white wire is marked black on both ends to identify it as hot. At
SW1 it is connected to one of the terminals. The black loop wire is connected to the other
terminal and at the light, to the hot terminal on the fixture. This is an updated version of the first
arrangement. Because the electrical code as of the NEC update requires a neutral wire in most
new switch boxes, a 3-wire cable runs between the light and switch. The red and black are used
for hot and the white neutral wire at the switch box allows for powering a timer, remote control,
or other programmable switch. Here a single-pole switch controls the power to a light fixture.
The source is at the switch and 2-wire cable runs from there to the light. The source hot wire is
connected to a switch terminal and the other terminal is connected to the black cable wire. The
neutral wire from the source is spliced to the white cable wire and continues on to the light. At
the light, the white wire connects to the neutral terminal and the black wire connects to the hot.
Here two switches are wired in the same box to control two separate lights. The source is at the
switch box and a 2-wire cable is run to each light. One source is spliced to each switch with a
pigtail to power the two lights. This diagram illustrates wiring for one switch to control 2 or
more lights. The source is at SW1 and 2-wire cable runs from there to the fixtures. The hot and
neutral terminals on each fixture are spliced with a pigtail to the circuit wires which then
continue on to the next light. This is the simplest arrangement for more than one light on a
single switch. A rheostat, or dimmer, makes it possible to vary the current flowing to a light
fixture thereby varying the intensity of the light. The dimmer switch will have stranded wires
that must be sliced to the solid cable wiring in a pigtail fashion. A device like this should only be
used with an incandescent light fixture and not with a ceiling fan or other motor. See wiring a
speed controller for wiring a rheostat to control fan speed. To wire this circuit, 2-wire cable runs
from the dimmer to the light. The source is at the dimmer and the hot wire is spliced to one hot

wire on the device. The other wire from the dimmer is spliced to the black cable wire which runs
on to the hot terminal on the light. The source neutral wire is spliced to the white cable wire
which continues on to the neutral terminal on the light. Here a receptacle outlet is controlled
with a single-pole switch. This is commonly used to turn a table lamp on and off when entering
a room. In this diagram, 2-wire cable runs between SW1 and the outlet. The source is at SW1
and the hot wire is connected to one of the terminals there. The other switch terminal is
connected to the black cable wire running to the hot terminal on the receptacle. The source
neutral is spliced in the switch box with the white cable wire running to the neutral on the
receptacle. This diagram illustrates the wiring for a split receptacle with the top half controlled
by SW1 and the bottom half always hot. The receptacle is split by breaking the connecting tab
between the two, brass colored terminals. The tab between the neutral, silver terminals should
remain intact. Here, the source is at the outlet and 2-wire cable runs from there to SW1. The
circuit neutral wire is connected to one of the neutral terminals on the outlet, it doesn't run to
the switch. The hot source is spliced to a pigtail that connect to the bottom, always-hot half on
the receptacle and to the white cable wire running to SW1. The black cable wire runs to the SW1
connecting it to the hot on the top half of the split outlet. In this updated diagram, 3-wire cable
runs between the receptacle and switch and the red cable wire is used to carry the hot source to
the switch. The neutral from the source is spliced through to the switch box using the white
wire and in this diagram, the white wire is capped with a wire nut. This represents a change in
the NEC code that requires a neutral wire in most new switch boxes. If you are running a new
circuit, check the electrical code to understand this and any other updates to the required
procedure. In this circuit, a split receptacle is controlled by two separate switches. With this
arrangement, two lamps can be plugged into the same outlet and each can be controlled
separately from two different locations. Here again, the connecting tab between the receptacle
terminals is broken off and the neutral tab remains intact. The source is at SW1 and 3-wire cable
runs from there to the outlet, 2-wire cable runs from there to SW2. The source hot wire is
spliced with a pigtail to SW1 and to the black wire running to the receptacle box. At the box, the
black wire is spliced with the white wire running to SW2. The white wire is mark black on both
ends to identify it as hot. The red cable wire runs from SW1 to the hot terminal on the top half of
the split receptacle. The source neutral is spliced to the white wire running to the neutral on the
receptacle. It doesn't matter which one, only one connection is needed. From the receptacle, the
black cable wire running to SW2 is connected to the hot terminal on the bottom half and to the
switch at the other end. In this updated diagram, 3-wire cable runs between the receptacle and
SW2 to allow for splicing the neutral source through to the second switch box. Here the white is
not used for hot but instead the black wire serves that purpose for the second switch. The red
wire to SW2 is connected to the hot on the bottom half of the receptacle and to the switch at the
other end. In this diagram, two 3 way switches control a wall receptacle outlet that may be used
to control a lamp from two entrances to a room. This circuit is wired the same way as the 3 way
lights at this link. Three-wire cable runs between the switches and the outlet. The source is at
the SW1 where the hot is connected to the common terminal and the neutral spliced through to
the neutral on the outlet. The red and black wires running from SW1 to the outlet are used as
travelers. At the outlet, the travelers are spliced to run to SW2 using the red and white wires in
that cable. The black wire to SW2 is connected to the hot on the receptacle and to the common
on SW2 at the other end. An outlet switch combo device is handy when you need both but you
only have one box available. Like the split receptacles previously mentioned, these devices
make use of a removable connector between the two hot terminals to divide it when needed.
When intact and wired to one hot source wire, the combo can be used to turn a light off and on
while the receptacle will be constantly hot. Check here to see wiring diagrams for a gfci outlet
switch combo when you need a device like this with ground fault protection in a kitchen,
bathroom, or laundry room. This diagram shows the first wiring option for this device. In this
arrangement, the connecting tab between the hot terminals remains intact. The source is at the
device and the hot is connected directly to one of the hot terminals, it doesn't matter which one.
Two-wire cable runs from the combo to the light fixture and the switch output is connected to
the black wire running to the fixture hot terminal. The source neutral wire is spliced to the
neutral on the receptacle half of the combo device and to the white cable wire running to the
light. At the light, it connects to the neutral terminal. If you have a second device in the same
box with the combo switch, you can wire them together as illustrated in this diagram. We use a
receptacle here but any device such as a switch, timer, etc. The tab on the combo remains intact
and the source hot is spliced with a pigtail to the hot terminals on each device in the box. The
source neutral is spliced with a pigtail to the two devices and to the white wire running to the
fixture neutral terminal. The combo switch output is connected to the black wire running to the
fixture hot terminal. This is another option for wiring a combo device where two electrical

sources are used. In this arrangement, the connecting tab between the hot terminals on the
device is broken off to separate the two. The switch controls a light and the receptacle half of
the combo device is always hot. Source 1 comes in at the light fixture and a 3-wire cable is run
from there to the switch half on the device. The hot from the source is spliced to the black wire
running to the combo and to the input side of the switch. The white neutral from the source is
connected directly to the light fixture. The red wire from the light is connected to the output on
the switch and to the hot terminal on the light at the other end. Source 2 comes in at the combo
device where the hot and neutral wires are connected to their corresponding terminals on the
receptacle half of the device. Lastly, the combo switch can be used to control the built in
receptacle itself, allowing it to function as a switched outlet. This is handy if you want to use the
switch to control a light fixture or other device plugged into the combo. Here the tab between
the two halves is removed and the circuit hot is connected to the input side of the switch. The
switch output is sent to the hot side of the receptacle using a short jumper wire of the same
gauge. The circuit neutral is connected to the neutral side of the receptacle outlet. How to Read
These Diagrams This page contains wiring diagrams for household light switches and includes:
a switch loop, single-pole switches, light dimmer, and a few choices for wiring a outlet switch
combo device. Wiring a Switch Loop When the electrical source originates at a light fixture and
is controlled from a remote location, a switch loop is used. Wiring Two Switches for Two Lights
Here two switches are wired in the same box to control two separate lights. Multiple Light
Wiring Diagram This diagram illustrates wiring for one switch to control 2 or more lights.
Dimmer Switch Wiring Diagram A rheostat, or dimmer, makes it possible to vary the current
flowing to a light fixture thereby varying the intensity of the light. Wiring a Switch to a Wall
Outlet Here a receptacle outlet is controlled with a single-pole switch. Wiring Diagram for a Split
Outlet This diagram illustrates the wiring for a split receptacle with the top half controlled by
SW1 and the bottom half always hot. Wiring a Double Split Switched Outlet In this circuit, a split
receptacle is controlled by two separate switches. Wiring for an Outlet and Switch Combo An
outlet switch combo device is handy when you need both but you only have one box available.
Email Print. Home Page. Control a Receptacle With a Switch. Replacing a Switch. If you will be
installing recessed lighting, the wiring will have to be done in series for multiple light fixtures.
Installing multiple recessed lights in a series is not difficult at all, and can be completed in a
relatively short period of time. Wiring a series of lights is similar to wiring only one light. This is
due to the fact that the series of connections are basically one long electrical wire with several
breaks that are connected together with wire caps. This easy to follow step-by-step guide will
show you everything you need to know to properly wire recessed lighting in your home. Before
you begin, make sure that you turn off the power to the room where you will be installing the
recessed lighting. You can use the a light switch that will be connected to the recessed lighting
to make sure the power has been turned off, or you can open up the switch box and test the
connection with a multimeter. Determine a plan for laying out your recessed lighting and install
the recessed lights into the ceiling. However, make sure that you don't tighten down any covers
or install light bulbs until you finish the wiring. Take your tape measure and measure the
distances between the recessed lighting. Also, measure the distance between the junction box
and the closest recessed light. Then, take a pair of wire cutters and cut the Romex wire to
lengths that are about 4 to 6 inches longer than your measurements. This will give you enough
additional wire to work with when making the connections. Begin by wiring the black wires on
the recessed light to the black wire on the Romex electrical wire. Attach the connections with
wire caps and run the pieces of wire between each recessed light. When you finish making a
connection, there should be three wires for each wire cap: one black wire for the light fixture
and two black wires for the pieces of Romex electrical wire that are connecting the recessed
lights. Using the same method you used to wire the positive, or black wires, do the same for the
white negative wire leads. Be sure that all exposed wires or bare wires are completely covered
with the wire caps. Run the bare copper wire or green wire that is used for grounding each
fixture to an appropriate ground. Or, you could bundle the ground wires together and connect
them to a common ground much in the same way as you bundled the black and white wires for
the fixtures. Run the final piece of wiring from the first light fixture to the junction box that will
be used to provide power to your recessed lights. Then, connect the black, white, and ground
wires to the corresponding wires in the junction box and shield them with wire caps. Turn the
power back on, install the bulbs, and enjoy your recessed lighting. We welcome your comments
and suggestions. All information is provided "AS IS. All rights reserved. You may freely link to
this site, and use it for non-commercial use subject to our terms of use. View our Privacy Policy
here. Toggle navigation subscribe. Recessed Lighting Wiring Instructions. Written by Jeff
Grundy. What You'll Need. Drill with drill bits. Switch box. Measuring tape. Wire cutters. Wire
strippers. Junction box. Recessed lights. Wire caps. Screwdriver set. Light switch. Multimeter or
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show how to wire lighting points in sires? Although, we know that series connection for
household wiring like fans, switches, light bulbs etc is not a preferred way instead of parallel or
series-parallel wiring. But in some case, we need to wire and connect electrical appliances in
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circuit by simply extending the L and N conductors to other lamps but they will not glowing
according to the rated output efficiency. Here, you can see there is a cut in the line wire
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most commonly known in Canada as pot lights, is a light fixture installed right into the ceiling.
The light fixture is installed above the ceiling light, but thin trim might be on top of the ceiling
material. No part of a pot light is hanging down or visible, when installed properly. Most homes
will have pot lights installed in some area. It might be for lighting the basement, or as task
lighting in the kitchen or bathroom. Warning: Installing pot lights requires special electrical
permits and should be done by a professional and licensed electrician. Kitchens, bathrooms
and even walk-in closets are being lit with pot lights installed in the ceiling. These downward
pointing lights are practical for providing ample task lighting on counter work spaces and in
shower enclosures. Here are the most common places homeowners are installing pot lights:.
Home theatre rooms. Recessed lighting can provide that authentic movie theatre style lighting.
Task lighting in kitchens. Pot lights can provide directional light over countertops. Since many
finished basements might have a drop ceiling or a lower ceiling, they are commonly found in
basements. Shower enclosures. While these are the most popular spaces for recessed lighting,
you could install pot lights in any room of the house. You just need the light. The ability to hide
a pot light right in the ceiling is the main benefit of this lighting type. They remain hidden, while
performing their main function: lighting the room. This is why many homeowners choose to
install pot lights in the basement. It might stand out too much and make the space feel cramped.
Recessed lights help those rooms with lower ceilings feel more open, without taking up
valuable head space. Sealed recessed light fixtures are one of the only waterproof options on
the market. This makes them the best and sometimes the only choice for your shower lighting.
Generally, ambient lighting comes from a central mounted light fixture. This provides
illumination from the middle of the room outward. With pot lights, you can have even ambient
lighting throughout the entire space. Unlike some trendy light fixtures that can go out of style,
pot lights can pass the test of time. Pot lights provide directional lighting, which means they
only light in one, very pointed area. The light shines directly below, or wherever they are
pointing. That means you need lots of them to completely illuminate a room. For a large room,
you might need up to 12 pot lights to cover the ceiling and provide proper lighting. Because
they are directional, they can be easily shadowed. For example, someone who walks in front of

your recessed task lighting in the kitchen can cast a shadow over your work area. The lights are
in the ceiling and will make holes that need to be sealed to maintain energy efficiency. There are
ways to fill these gaps, but you cannot cover them with insulation. This is because the lights
generate heat and if the fixture is touching insulation it could be a fire hazard. To work around
this, you can get a sealed pot light or a light that is rated properly for nearby insulation. Read
more about purchasing IC rated pot lights. Note that these instructions are for installing pot
lights where there were already pot light fixtures before. You can pick up a circuit tester at the
hardware store to test that the power is off before you handle electrical wiring. There are
typically two types of housing. Housing that can be used for new construction when you have
complete access from above the ceiling and housing that can be used for renovations with
limited access. There is not much to a pot light, but you do have some options. The inner casing
that covers the metal housing, to make it look more stylish, is called a baffle. Most baffles are
simple, but you can choose a reflective baffle if you want to add dimension to your lighting or
target a specific area with light. The trim is what covers the rim of the housing and what touches
the ceiling the line. It helps hide any rough edges that might be cut into the ceiling for
installation. Many pot light fixtures come with a combined trim and baffle. Ensuring the
electricity is turned off, you can now remove the old light fixture and the junction box. You
might have to use a power saw to cut the junction from the joist. Try tracing the new fixture on a
piece of paper, then using that paper to trace your cut lines on the ceiling. In some cases, the
old hole will fit your new fixture. Some fixtures will also come with a traceable template for your
ceiling hole. After carefully measuring, use a drywall hand saw or a hole cutter attachment on
your power drill to cut the hole. Take your time to ensure a smooth cut. Older drywall might
want to crumble so extra care must be taken. The light will have an attached junction box. Open
it and clamp the wires â€” the shut it. Now strip the plastic off the end of the wires and use wire
nuts to clamp them together. Connect them black to black, white to white and bare wire to bare
wire. If doing this wiring makes you feel uncomfortable, contact an electrician to do the job for
you. Turn the power back on at the circuit breaker and use a voltage tester to test the fixture.
Electricity should be reaching the socket. Now that you know everything works, slide in the
housing into the hole. There will be clips along the sides of the housing that you can push
inward with a screwdriver. Sometimes these parts are attached to the housing. If so, attach the
housing to the holes in the pot light and slide the baffle and trim upward until the entire unit is
flush with the ceiling line. Pot light fixtures typically come with coil springs or rod springs that
help you install the baffle and trim in place. Please see manufacturers instructions. LED bulbs
are a popular choice. Incandescent lights can produce too much heat. If your pot lights are
attached to a dimmer switch, make sure the bulbs you select are compatible. If you want to
install pot lights where there were no fixtures before, it is a more complicated and complex
project. It is recommended that you contact a licensed electrician for that job, as it will require
installing new wiring. If you still want to give this project a try, here are some step-by-step
instructions. They are generally the same as above, but with a few added steps. You should
always turn the power off at the main circuit breaker before attempting any electrical project.
Trace your fixture on a piece of paper to use as a cutting template. Some fixtures will come with
a paper or cardboard cutting guide. Draw the outline of the hole on the ceiling first. Make sure
you are not drawing over a joist. Then cut the hole carefully using a drywall saw or hole cutting
attachment on your power drill. Here is where it can get tricky. Leave a foot and a half of extra
wiring to make it easier to work with when installing the fixture. Then strip the plastic insulation
off the wires and attached them. Most recessed lights have clips on the housing that clamp the
housing to the ceiling. Then push the clips up and outward to secure the housing. As
mentioned above, you want to choose a light bulb type that has the appropriate wattage for the
fixture. If you are unsure if the total wattage of your new pot lights exceeds the amount of
electrical load for the circuit, contact a licensed electrician. They can determine how much the
circuit can accommodate and upgrade it if necessary. If you are at all unsure about tackling
either of these DIY electrical projects, contact a reputable and experienced electrician. Select
city Calgary Edmonton Vancouver Winnipeg. How to install pot lights. Your email address will
not be published. Edmonton Electricians. Kelowna Electricians. Calgary Electricians. Vancouver
Electricians. Victoria Electricians. Toronto Electricians. Montreal Electricians. Fredericton
Electricians. Barrie Electricians. Quebec City Electricians. Moncton Electricians. Hamilton
Electricians. Saint John Electricians. Kitchener Electricians. London Electricians. Recessed
lighting is a very popular home improvement project, and this article will help you better
understand the wiring components of this job. Click here or on the image below for the full,
undivided image of the table top. While not required for a tabletop demonstration, most
jurisdictions will require you to obtain a permit for electrical work that includes a new or
extended circuit. In some jurisdictions, only licensed master electricians can obtain these

permits. Considerations for extending a circuit: You may be able to branch off of an existing
circuit so long as you do not exceed the total allowed number of fixtures on the circuit. Code:
Most jurisdictions follow some variation of the National Electric Code. The order in which you
wire the cans is unimportant, but you should always wait to connect the circuit to the panel until
the rest of the wiring is complete. The first picture below shows the last recessed can on our
circuit, which is the right-most light on the larger table top picture. You can see a wire
connector in place where the Romex connects to the can to keep the wires tension-free. These
wire detensioners are often skipped by do-it-yourselfers. They should not be skipped, because
without them, the Romex will rub against the metal hole in the can and can short out, creating a
fire hazard. These recessed cans feature push-wire connectors that make it easy to wire
everything, even though most electricians prefer wire-nuts less potential for failure. There are
three empty slots per wire type, which means you can have at most a 3-way junction. Just like
before, all similar wires go into the same push-connector. Most switches, this one included,
have two gold screw connectors. Ground wires are twisted together and also connected to the
switch. Neutral wires are twisted together and then wire-nutted. After the switch, the wire goes
back to the circuit breaker panel. Imagine that the wire enters the panel at that black connector.
The sheathing is cut and the white and ground wires go to the ground strip. The black wire goes
to the circuit breaker. There are several types of circuit breakers, and this is a Square D, 15 amp
breaker. With lots of different wires coming in, breaker panels can quickly become very
confusing. They work for different gauge wire, and they push the sheathing right off. On the
middle lights, would you recommend using a pigtail? Or would you just trust the
push-connector on the canister to tie them all together? No pigtail with connectors or pigtail? If
one light goed out will the others stay lit with connectors like a pigtail. I like the tabletop mock
up so you can get a clear view of everything. Just my opinion though. I like that you mentioned
twisting the wires in the switch box before adding the wire nuts. Have you used any that
pre-ship with recessed lights? IDealâ€¦Gardner-Bender maybe? I did read about a brand called
Wagos which is what a lot of sparkies call all push in connectors that is supposedly pretty
reliable, but never used em myself. Nice job guysâ€¦. Yet another push connector hater. We cut
all of them off our new lighting. Is that an IC can, or a non-IC can? Are there any differences in
appearance, or is it all in the housing material? The can shown in our demo is non-IC. For
smaller cans, the IC-versions usually have larger housings built around them think almost like
bigger square boxes that make them obviously IC. The smaller can shown here is definitely
non-IC. I feel obligated to add a bit more information on push-type connectors for folks who
read this thread in the future. The big issues with push-type connectors come from how they
hold the wire. Most use a spring-type mechanism, and on some types of these connectors the
wires are easy to pull out. The push-type connectors on these particular cans are anything but
loose. A few observations though:. Will these connectors live up to that type of reputation?
Hard to say. What you gain by using these connectors is quick installations. Every person will
need to make their own decision. My guess is that some of the push-back on these wires is
reputationally-driven, and may not come down to reliable hard facts on current versions of the
connectors. I found these discussions also interesting:. Any other products where these push
style connectors are employed or is it just can lights? You can buy the connectors at local
electrical supply shops and home improvement stores, so I suppose they could be used
anywhere. How many sets of 12 gauge wire can you connect to one non-IC can? I would like to
connect 3 sets â€” one set in from switch, two sets out to two other cans in daisy chain. Then
repeat that a three more times. Eight can lights total. Does it matter where the switch goes in the
circuit? First in line from the panel or at the end of the circuit. The switch should go first in line
unless you were to wire it old school and have power at the light fixture and use white wire as
power down to switch and black as returned switch power. But this old method is not allowed
anymore as Code says all switch junction boxes must have neutral wire present. Keep the
switch at the beginning for simplicity. I have a question about my recessed shower lights. They
have a black, white, green, and ground wire. Do I connect the green to the incoming ground and
the ground going to the can? Thank you. I like everything about this tutorial. Very easy to
understand. Please staple wire on the rafter side or drill holes and push wire through. Yeah â€”
in an actual attic you would want to be on the side of the joists or trusses. Good tip. Im new to
electrical. May i ask if this is a par
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allel or serial circuit? If one light went out. What would happen to others? Name required. Mail
will not be published required. Hi, we're Ethan, Jocie, Kim and Fred. Over the last eight years
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