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electrical circuit We have to discuss Rj45 Color Code. Electrical cable Wiring Diagram Color
code. Look for a house Electrical wire color code guide: This article describes the new electrical
cable color code wiring diagram ac and dc Labels Cloud Outlet-wiring. Follow by Email Sign up
here with your email address to receive our all news and updates about blogger in your inbox.
Its free. I am interesed in engaging with the audience and sharing the most out of my
knowledge. 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 several diagrams for 2 or more receptacle outlets in one circuit. Wiring for
multiple ground fault circuit interrupters gfci and standard duplex receptacles are included with
protected and non-protected arrangements. In this diagram wall outlets are wired in a row using
the terminal screws to pass voltage from one receptacle to the next. Wiring outlets together
using the device terminals, instead of a pigtail splice as shown in the next diagram, can create a
weakest link problem. Using this method, any break or malfunction at one outlet will likely
cause all the outlets that follow to fail as well. This diagram shows the wiring for multiple
receptacles in an arrangement that connects each individually to the source. All wires are
spliced to a pigtail which is connected to each device separate from all the others in the row.
This wiring allows for source voltage at each outlet independent of the others in the circuit.
Here 3-wire cable is run from a double-pole circuit breaker providing an independent volts to
two sets of multiple outlets. The neutral wire from the circuit is shared by both sets. This wiring
is commonly used in a 20 amp kitchen circuit where two appliance feeds are needed, such as
for a refrigerator and a microwave in the same location. In this diagram multiple ground fault
circuit interrupter receptacles are wired together using pigtails to connect the source. Two-wire
cable is run between the gfci's, and the hot and neutral wires from the source are spliced to the
line terminals at each device. The load terminals are not used and each device provides its own,
single-location protection. Here a gfci receptacle is added at the end of a row of duplex
receptacles for single-location protection. The first outlet is connected to the source and 2-wire
cable runs from box to box. All wires are spliced with a pigtail at the devices to pass current to
the next. The load terminals on the gfci are not used and it does not protect the other
receptacles in the circuit. Here one ground fault circuit interrupter protects multiple duplex
receptacles coming after it, known as multiple-location protection. Two-wire cable runs from the
gfci to all the following outlets. The line terminals on the gfci are connected to the circuit source
and the load terminals are connected to each following outlet with a pigtail splice. This keeps
each duplex receptacle connected directly to the gfci. By code there is a limit to the number of
conductors allowed inside an electrical box depending on the wire gauge you're using and the
size of the box. While wires are conductors, they aren't the only ones in an electrical box.
Devices like switches and receptacles are also considered conductors, and they add to the total
present in the box. All metal parts that qualify as conductors must be added, to determine the
total you will have in the final installation. Find a detailed explanation of how to count
conductors here. It's common to describe household wall receptacles that are wired together
using the device terminals as wired in series. But, in fact, all household receptacles are always
wired in parallel, and never in series. In a series circuit, current must pass through a load at
each device. The load itself conducts current down the line to the subsequent loads in the
circuit. A series circuit will drop use some voltage at each load until it dwindles to an
insufficient level at some point down the line. If wall receptacle circuits operated like that, you
wouldn't be able to plug an appliance in down stream from another appliance in the same circuit
because the voltage wouldn't be sufficient to run it. And if the appliance in the first receptacle
shorted out or failed in some other way, it would interrupt the current to the other outlets in the
circuit. Household circuits don't operate like that, you have a consistent average of volt at each
receptacle, no matter how many loads you have on the circuit. By contrast, switches and circuit
breakers are wired in series. Voltage passes through these devices in order to continue down
the line. If an interruption occurs in a switch, there will be no electricity beyond that point. How
to Read These Diagrams This page contains several diagrams for 2 or more receptacle outlets
in one circuit. Wiring Multiple Outlets in a Series In this diagram wall outlets are wired in a row
using the terminal screws to pass voltage from one receptacle to the next. Wiring Diagram for
Multiple Outlets This diagram shows the wiring for multiple receptacles in an arrangement that
connects each individually to the source. Wiring Diagram for Dual Outlets Here 3-wire cable is
run from a double-pole circuit breaker providing an independent volts to two sets of multiple
outlets. Wiring Diagram for Multiple GFCI's In this diagram multiple ground fault circuit

interrupter receptacles are wired together using pigtails to connect the source. Wiring Multiple
Outlets and a GFCI Here a gfci receptacle is added at the end of a row of duplex receptacles for
single-location protection. Wiring a GFCI to Protect Multiple Outlets Here one ground fault
circuit interrupter protects multiple duplex receptacles coming after it, known as
multiple-location protection. Email Print. Home Page. Series or Parallel It's common to describe
household wall receptacles that are wired together using the device terminals as wired in series.
Switched Receptacle Wiring. Find an Electrical Source. 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 several
diagrams for wiring a switch to control one or more receptacle outlets including a split
receptacle and multiple outlets wired together. This wiring illustrates a switched outlet circuit
with the source and switch coming first. The hot source is wired to one terminal on the switch
and the other connects to the black wire running to the hot terminal on the receptacle. The
source neutral is spliced through to the receptacle neutral terminal and the source ground is
spliced through to the grounds at the outlet. Here a receptacle outlet is split by removing the
connecting tab between the two hot terminals. This splits the outlet so each half functions
independently. Three-wire cable runs from the switch to the outlet, providing two hot wires to
that location. The source hot at the switch is spliced with the red cable wire to the outlet and a
pigtail to the switch. At the receptacle, the red connects to the top half of the outlet. The black
cable wire runs from the switch to the bottom half of the outlet. With this arrangement, the
bottom half of the outlet is controlled by the switch and the top half is always hot. This is
convenient if you want to have a hot outlet to plug in a clock or other device that needs
constant power but still control a nearby lamp with the wall switch. This wiring diagram
illustrates adding wiring for a light switch to control an existing wall outlet. The source is at the
outlet and a switch loop is added to a new switch. The hot source wire is removed from the
receptacle and spliced to the red wire running to the switch. The black wire from the switch
connects to the hot on the receptacle. The source neutral wire on the receptacle is removed and
spliced to the white wire running to the switch and to a pigtail back to the receptacle neutral. At
the switch, the neutral wire is capped unless needed to power a smart switch such as a new
dimmer. This wiring is now required in most switch boxes as of This diagram illustrates the
wiring for a split half outlet controlled with a switch loop. The tab connecting the hot terminals
on the receptacle is removed and the source hot is connected to the bottom half. The source
neutral is connected to one of the neutral terminals on the receptacle. The white wire on the
switch loop is used to carry current from the source to the switch and it is marked with black
tape or paint to label it as hot. The black on the switch loop runs from the switch to the top half
of the receptacle. With this arrangement the top half of the duplex is controlled with the switch
and the bottom half is always hot. This is an updated diagram for the previous circuit. Here the
source neutral is spliced to the receptacle and to the white wire running through to the switch
box where it can be used to connect a switch that requires a neutral such as a smart dimmer or
timer. A neutral connection like this is now required in most new switch boxes as of the NEC
code changes in Here a switch has been added to control an existing receptacle. The switch
takes the hot from the middle receptacle here and 3-wire cable runs from there to the new
switch location. The hot source at the outlet is spliced to the black wire running to the switch
and the hot wires running to the other outlets in the circuit. The source neutral remains pigtailed
to the neutral on the receptacle and the new neutral wire is added to the splice. Likewise, the
new ground wire is spliced into the circuit at the receptacle. The red wire from the switch loop is
connected directly to the hot terminal on the outlet. At the switch, the black wire is connected to
one terminal and the red wire is connected to the other. The neutral wire in the new switch box
is capped with a wire nut unless it's needed for a smart switch or timer. With this arrangement,
all the other receptacles are wired directly to the hot source and the switch controls the middle
outlet only. The white neutral wire in the new switch box complies with NEC requirements. This
diagram shows the wiring for multiple switched outlets on one switch. The source for the circuit
is at the switch and 2-wire cable runs to each receptacle outlet. At the outlets, each is wired
using a pigtail splice to make the hot and neutral connections. With this arrangement, all the
outlets will turn on and off at the same time. How to Read These Diagrams This page contains
several diagrams for wiring a switch to control one or more receptacle outlets including a split
receptacle and multiple outlets wired together. Wiring a Switch to an Outlet This wiring
illustrates a switched outlet circuit with the source and switch coming first. Wiring a Split

Switched Outlet Here a receptacle outlet is split by removing the connecting tab between the
two hot terminals. The black cable wire runs from the switch to the bottom half of the outlet
With this arrangement, the bottom half of the outlet is controlled by the switch and the top half
is always hot. Wiring an Outlet to a Switch Loop This wiring diagram illustrates adding wiring
for a light switch to control an existing wall outlet. Wiring a Split Switched Outlet with a Switch
Loop This diagram illustrates the wiring for a split half outlet controlled with a switch loop.
Wiring Diagram for Multiple Switched Outlets This diagram shows the wiring for multiple
switched outlets on one switch. Email Print. Home Page. Light Switch Wiring. Replace Switches
and Receptacles. 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 two outlets in one box. Included are arrangements for 2
receptacles in one box, a switch and receptacle outlet in the same box, and 2 switches in the
same box. In this diagram, two duplex receptacle outlets are installed in the same box and wired
separately to the source using pigtails spliced to connect the terminals of each one. With each
outlet connected by its own pigtail wire, if one fails because of physical damage, the other won't
be affected and should still work. Here two outlets are installed in one box and wired using the
device terminals to connect them. With this arrangement, if receptacle 1 fails, receptacle 2 may
also fail. If the first outlet in the circuit is damaged internally in some way, it may affect the flow
of electricity to the outlets that follow. Usually this is not the case though. If the copper tab
between the terminals screws remains intact, even if 1 stops functioning, outlet 2 will most
likely still work. In this diagram, two outlets are wired in the same box with a separate volt
source feeding each. Three-wire cable runs into the box. The black and red wires are both hot
and each is connected to one of the receptacles. The white, neutral wire is splice to each outlet
so they share the return path. This is appropriate for standard duplex receptacles, but should
not be used for GFCI receptacles. GFCI's must have dedicated neutral connections to work
properly. A circuit like this can usually be found in a kitchen where two 20 amp circuits are
installed to accommodate all the appliances normally found in a typical kitchen as illustrated in
this circuit breaker diagram. This diagram illustrates wiring a GFCI receptacle and light switch
in the same outlet box, a common arrangement in a bathroom with limited space. The hot
source is spliced with a pigtail to the LINE terminal on the receptacle and to on terminal on the
light switch. The neutral is spliced with a pigtail to the GFCI and the white wire running to the
light. This wiring provides single-location gfci protection. The light and switch are not protected
by the gfci receptacle. In this arrangement 2 switches are installed in one box. The switches are
connected with pigtail wires to the same source. The black wires running to the two separate
light fixtures are each connected to one of the switches. The source neutral and ground wires
are spliced to the wires running directly to each light fixture box. This diagram shows two
switches in the same box with a separate volt source feeding each. Three-wire cable is
supplying the source for the switches and the black and red wires are each connected to one
switch. The black wire from each light is connected to one of the switches and the source
neutral and ground are shared by the two light fixtures. In this diagram, a light switch and
receptacle are wired in the same box. Both devices are spliced to the same hot source. The
neutral is spliced with a pigtail to the neutral terminal on the receptacle and to the white wire
running through to the neutral at the light fixture located in a separate box. This diagram
illustrates a switch and receptacle in the same outlet box located in the middle of the circuit.
This wiring allows the electricity to continue from the receptacle, on to any other outlets in the
circuit and it provides a switch for controlling a light fixture or other load such as another wall
outlet or a ceiling fan. In this diagram, a switch and receptacle outlet are installed in the same
box and the switch controls the power to the outlet. The hot source connects to one terminal on
the switch and the other terminal connects to the hot on the receptacle with a short wire. The
neutral wire from the source connects directly to the outlet neutral and the switch and outlet
share the source ground. It's common to describe household wall receptacles that are wired
together using the device terminals as wired in series. But, in fact, all household receptacles are
always wired in parallel, and never in series. In a series circuit, current must pass through a
load at each device. The load itself conducts current down the line to the subsequent loads in
the circuit. A series circuit will drop use some voltage at each load until it dwindles to an
insufficient level at some point down the line. If wall receptacle circuits operated like that, you
wouldn't be able to plug an appliance in down stream from another appliance in the same circuit
because the voltage wouldn't be sufficient to run it. And if the appliance in the first receptacle

shorted out or failed in some other way, it would interrupt the current to the other outlets in the
circuit. Household circuits don't operate like that, you have a consistent average of volt at each
receptacle, no matter how many loads you have on the circuit. By contrast, switches and circuit
breakers are wired in series. Voltage passes through these devices in order to continue down
the line. If an interruption occurs in a switch, there will be no electricity beyond that point. How
to Read These Diagrams This page contains wiring diagrams for two outlets in one box. Wiring
Two Outlets in One Box In this diagram, two duplex receptacle outlets are installed in the same
box and wired separately to the source using pigtails spliced to connect the terminals of each
one. Wiring Dual Outlets in a Series Here two outlets are installed in one box and wired using
the device terminals to connect them. Wiring 2 Outlets with 2 Sources In this diagram, two
outlets are wired in the same box with a separate volt source feeding each. Wiring Two
Switches in One Box with 2 Sources This diagram shows two switches in the same box with a
separate volt source feeding each. Wiring a Switch and Outlet in the Same Box In this diagram,
a light switch and receptacle are wired in the same box. Wiring an Outlet and a Light Switch
Mid-Circuit This diagram illustrates a switch and receptacle in the same outlet box located in the
middle of the circuit. Wiring a Switch to an Outlet in One Box In this diagram, a switch and
receptacle outlet are installed in the same box and the switch controls the power to the outlet.
Email Print. Home Page. Series or Parallel It's common to describe household wall receptacles
that are wired together using the device terminals as wired in series. Control a Receptacle With
a Switch. Replacing a Switch. 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. InspectAPedia tolerates no conflicts of interest.
We have no relationship with advertisers, products, or services discussed at this website. How
to wire up an electrical receptacle in one of two methods: parallel or in series or "daisy-chained"
and the difference between the two. Here we compare wiring an electrical receptacle in series or
"daisy chained" the most-common practice with wiring receptacles in parallel on an electrical
circuit. Wiring in parallel gives greater reliability to the devices on the electrical circuit, but
larger electrical boxes and more wiring connections are required. In this article series we
illustrate basic connections seen in the field for the black, white neutral or grounded conductor
, and ground wire when hooking up an electrical receptacle wall plug or "outlet". Watch out :
mis-wired electrical receptacles are dangerous. Electrical wiring should be performed by a
licensed, trained electrician and should comply with the National Electrical Code and local
regulations. This article series describes how to choose, locate, and wire an electrical
receptacle in a home. In our photograph of the back of an older electrical receptacle synonyms
used by normal people include "outlet" or "wall plug" , this back-wired receptacle illustrates
wiring electrical receptacles in series or "daisy-chained". Black wires are connected to the
brass or gold colored terminals or screw or to the terminals marked "Black" or "Hot". Technical
note: Having nothing to do with daisy-chaining or not, back-wiring, as shown in our photo
above, is an accepted wiring practice, though on newer receptacles and in my opinion better
workmanship jobs you will see the wire connections made at screws or screw clamps more
often than in simple push-in backwired connections. Watch out : we do not recommend
back-wiring receptacles that use only a spring-clip type wire connector. Those connections are
not in our opinion reliable nor safe. As we illustrate with the red "wire" in our photo below,
electrical power flows from the incoming "hot" wire at Receptacle 1 through the receptacle
internal parts the brass screws and copper connector strap and onwards to the brass screws
and copper connector strap of receptacle 2. Should an individual electrical receptacle or
"outlet" fail or lose one of its connections such that it loses power, all of the electrical
receptacles on the downstream side of the circuit will also lose power. Note that power to the
downstream daisy-chained or "in series-wired" receptacles flows through wires and connectors
and not through devices that are plugged-into the receptacles themselves. Ground connections
on daisy-chained receptacles : Notice that only the hot and neutral wires are daisy-chained
through the receptacle's screws and copper strap. The electrical ground connection for the
receptacle is connected to a the circuit ground single ground screw on the device, and of
course if a metal electrical box is used, an additional ground-wire is connected from the circuit
ground to the metal box as well. The fact that the diasy-chain or "in series" electrical receptacle
wiring method requires fewer connectors and wires than the "parallel" wiring method described
next may explain why this is the most-common method of electrical receptacle wiring that we
find in homes. Photo: this reader-provided illustration shows how an electrical receptacle might
be wired in parallel to the circuit. Using twist-on connectors and pigtail wires the receptacle's
neutral and hot terminals are connected to the circuits hot and neutral wires. In some
jurisdictions electricians prefer to not "daisy chain" receptacles in the same box together by
using the second pair of screws on each one. Rather the circuit enters the box and using

twist-on connectors, short pig-tail wires are connected to each receptacle at the proper screws.
This approach requires a larger electrical box as it will contain more connections, connectors,
and so needs more room. When wired in parallel as shown in the photo above, should an
individual electrical receptacle or "outlet" fail or lose one of its connections such that it loses
power, the rest of the circuit remains "live". Ground wires: 4 bare copper wires ground in,
ground out, ground to receptacle, and a ground to the metal electrical box if the box is metal
rather than plastic. Watch out : when converting from device-wired to a parallel-wired electrical
circuit in a string of receptacles, you may not be permited use this pigtailing method unless the
electrical box size is of sufficient cubic inches to contain the additional wires and connectors. In
the illustration of parallel wiring of an electrical receptacle shown above we have. Using NEC
box sizing rules that's a total of 7 14 wires. Assuming the circuit we show is a 15A circuit using
14 wire, the U. NEC requires 2 cubic inches per conductor. The box must be 2cu. If you need
more space than the present box allows, it may be possible to expand the existing box by
adding a "side car" extension described in the article cited just above and illustrated in our
photo. That's a heck of a lot easier than pulling the whole existing box and wall apart to replace
it with a deeper or wider box. The photo shows a ground fault circuit-interruptor receptacle that
has been back-wired using push-in connectors, and that is wired in the "daisy chain" or "in
series" method described above. The outgoing or downstream or LOAD white neutral and black
hot wires are in the top area of the photo. On by mod - a failure in a paralell-wired receptacle
doesn't kill power to the downstream devices. In the article above I have included text that
explains that the current flows from the incoming hot wire through the coppet connector on the.
Receptacle, Through its copper strip, and out the downstream or outgoing terminal and Hotwire
, and of course the same on the neutral side of the receptacle perhaps I shoot out of illustration
or two that make that more evident. Of course you are right that breaking the or neutral path
anywhere in the circuit drops power to the devices downstream. The distinction between
daisy-chained and in-parallel receptacle wiring is that for an in-parallel receptacle system a
failure at the receptacle itself doesn't kill the rest of the circuit. When receptacles are wired in
parallel, even if an individual electrical receptacle is damage such that it no longer carries
current, the remaining receptacles in the string will have power. When receptacles are wired in
series or "daisy chained" through the receptacles's connectors hot in, hot out, etc , then if the
receptacle is damaged such that current no longer flows through its copper side straps on its
hot and neutral sides, then all of the receptacles downstream from this point will also lose
power. I have reviewed and edited the article text to see if I can make it more clear. I appreciate
your comment and welcome any further suggestions that help make clear the distinction
between "in-series" or "daisy-chained" electrical receptacles and those wired "in parallel". On
by Alex - I believe that this article uses the term "series" oddly. I believe that this article uses
the term "series" oddly. If the receptacles were truly in series you would have to have
something plugged into the 1st receptacle in order to have the 2nd one receive power and you
would see a voltage drop in downstream receptacles. For example, you wouldn't get V if you
have something plugged in earlier in your series. When you are saying 'in series' you really just
mean that you are using the receptacle as the connector. Inside the receptacle the Line and
Load are connected permanently - you don't have to have something plugged in to complete the
connection. At least that's how I understand it. Let me know if I got something wrong here. Jim:
The undelrying concern is crowding and its effects that include both heat and mechanical
stress that can actually loosen electrical connections that are jammed into too-small a space.
You may have experienced, as have I, what happens when we try to push too many wires and
connectors back into a too-small electrical box and then try to shove in the receptacle or
switch: one or more connectors bends and comes loose, either totally loose so as to open the
connection, or just slightly loose so as to cause arcing and ultimately overheating. The question
is: do we or do we not count the device in calculating box size? Where Don commented that we
do not, his comment still seems to miscalculate. Assuming he is correct, we would have 6 hot
and neutral wires, 1 for all ground wires, and 2 for the device, a total of 9 volume allowances,
not 7. What is the correct answer here? On by mod - Is it acceptable to wire receptacles in both
parallel and in series on the same circuit? Jim That's a very interesting question and I haven't
seen it dealt with in electrical forms. I don't see a technical issue except that you need to be
sure that you're not overloading the circuit. About Dennis remark, we replied in more detail now
found in the article above. It does make a difference how the devices are wired, particularly
where a shared neutral is involved as that can cause trouble on both GFCI and AFCI circuits. Is
it acceptable to wire receptacles in both parallel and in series on the same circuit? I would like
to branch out into a wall of serial receptacles, then continue from the originating receptacle box,
wired in parallel, until I may reach another branch wall to wire serially, then on from that
junction receptacle, finally ending in series, to avoid doubling back from the farthest receptacle

on each branch wall. Btw I did not see a comment near the end of your article addressing
Dennis' question whether to count the yoke as two conductors; I have read that in places. On by
Don - pigtails used in parallel receptacle wiring don't add to box size required. I believe the
pigtails are not counted as they originate in the box and don't leave it. So, 2 less wire
allowances. On - by mod - what's really the difference between receptacles wired in series vs in
parallel. Dennis Thank you for your comment. Let me elaborate slightly and let's see if we can
clarify the article above on this page to make more sense. When electrical receptacles are wired
in series as described above on this page, then a failure in any connector at the electrical
receptacle will result in loss of power not just at that receptacle but in all of the ones that are
logically or electrically Downstream from that point. However if the electrician wires the
electrical receptacles in paralle l, then even if a connection at an individual electrical receptacle
itself anywhere in that series should fail, the circuit remains active and the other electrical
receptacles on the circuit will retain power. So you can see that "in parallel" and
"daisy-chaining" or "in-series" wired receptacles are not equivalent. In my experience, even
though there are some advantages to wiring in parallel, I rarely see that done in residential
electrical wiring. I think the reason is that there is more labor involved and there are more wires
and connectors in the electrical box which can result in crowding if the box is not large enough.
I will welcome your further comments, criticism, or suggestions. On by Dennis - Seems odd to
me to use the terms "parallel" and "series". In the one called "parallel" the junction point is
inside of a wire nut. But electrically speaking both methods are parallel. Just because part of
the conduction path is through the metal portion of the receptacle does not make it a series
connection. It is still parallel, so not really a good choice of terms to call the two methods series
or parallel.. Casey Thank you for the follow-up it would be helpful to other readers. It's also
worth noting that we run into the same problem of shared neutral wires on a fci's or arc fault
circuit interrupters causing malfunctions. So those too should have their own separate neutral
circuit. Thank you for your prompt response. I will now add circuit numbers, as you suggest, for
the benefit of the next unsuspecting person who works on this installation. Casey Thank you for
the interesting question. I haven't seen a standard for keeping neutral wires separately
identified through a conduit. If I were doing it I would simply tape little numbers on each end
and each electrical box or junction box where they appear. You've probably seen that you can
purchase a little notebook of wire identification letters and numbers that are quite convenient,
small and clearly printed and durable. An example of a product that I've used for many years is
the. I have two GFI protected circuits distributed in the same conduit runs. The neutrals need to
be kept independent for the GFI sampling to operate correctly. I have tried to install the new
outlet, using the screws as recommended, rather than the stab connections, and cannot make
the top half work on the switch. I tried with the tabs in place, one tab removed and both tabs
removed. How to I make the switch work? You can break apart the tab on the white wire neutral
side but those connections are going to be made common by a splice in the electrical box
anyway. One goes to the lower "always on" half of the receptacle line in screw while the other
connects to a wire leading to the receptacle switch. The return wire from that switch then
connects to the line-in or black wire or gold-colored screw on the receptacle. I am an apprentice
in house wiring I wired a four plate stove like this: I installed 30A circuit breaker in the
consumer unit and ran wires to the kitchen where I connected the wires coming from the
breaker box to the line input an I connected the load to the stove I used 2. I tested the it and is
working but now my question is did I do it right? Is there a negative impact the wire size will
have in future? James you don't identify your country nor voltage levels. Typically an electric
stove is wired on a VV circuit, sometimes depending on stove design, some burners may use
always or part time just one V leg. I'm not quite clear on what you did. Did the 4-plate electric
stove come with wiring instructions and a wiring diagram? And to be familiar with the national
electrical code. We do, however, often include photographs of as-is wiring as important
illustrations of what's found in the real world - in the field. Showing what people actually do,
right and wrong, can be useful. While we regret that you might be embarrassed, explicit,
technical comment would be more helpful than shame tossed over the electronic-wall. NEC
Referring readers to a mere paragraph number that points to lengthy electrical code
specification without any specifics is not helpful. Try the search box just below, or if you prefer,
post a question or comment in the Comments box below and we will respond promptly. Note:
appearance of your Comment below may be delayed: if your comment contains an image, web
link, or text that looks to the software as if it might be a web link, your posting will appear after it
has been approved by a moderator. Apologies for the delay. Just ask us! Search the
InspectApedia website. Comment Form is loading comments Hemm is a professional electrical
inspector in Yucala, CA. He is also a contributor to InspectApedia. Contact Mr. Cranor at or by
Email: johncranor verizon. Paul, Minnesota Tel: Email: info carsondunlop. Carson Dunlop

Associates' provides extensive home inspection education and report writing material. The text
is intended as a reference guide to help building owners operate and maintain their home
effectively. Field inspection worksheets are included at the back of the volume. According to
NEC, an outlet is the point s in an electrical wiring system where current can be taken and
utilize by electrical appliances and equipment by plugging them in it. An outlet receptacle where
one or more receptacle are installed or a supply contact device installed at the outlet to connect
an electrical load through plugs and switches. Ordinary outlet or standard outlet has screws
terminals on both sides. The brass screws should be connected to the line hot, live or phase
wire while the silver screws should be connected to the Neutral wire. In other words, the hot
wire from main breaker should be connected to the narrow blade terminal where the Neutral
wire should be connected to the wide blade terminal. The ground wire is connected to the
ground terminal mostly green color screw. Keep in mind that the brass screws for hot terminals
are electrically bounded to each other by a break way fin tab hence, connecting one brass
screw to hot wire will feed the power to the second brass screw as well. In some case, you may
remove the breakaway fin tab between the two brass screws for hot wire and split the outlet for
other specific application we will show in following wiring diagrams. In today wiring tutorials,
we will be showing that how to wire and install an electrical outlet in different ways. In this
simple wiring diagram, multiple outlets have been connected in parallel. Each outlet is
independent of each others as they are wired to separate cables. The following wiring diagrams
show that multiple outlets are wired to a single pole SPST switch, one-way or two way in US
switch. In this wiring, a switch is added to to an existing outlet by removing the hot wire from
outlet brass terminal and connected to the first terminal of switch. The second terminal of
switch then connected back to the brass terminal of outlet. In this wiring, a light switch has
been added to the existing outlet. The hot terminal of outlet is connected to the first terminal of
switch and the second terminal of switch is connected to the lighting point. Finally, the neutral
wire from outlet is connected to the light bulb. In this wiring, the outlet operation has been split
into two parts i. To do this, simply remove the breakaway fin tab between the brass terminals
hot as shown in fig. Connected the switch output hot to the upper brass terminal and the lower
hot terminal should be connected to the switch input hot wire. In simple words, a common hot
wire should be connected to the first terminal of switch and lower hot terminal of outlet. The
second terminal of switch as hot should be connected to the upper hot terminal of outlet.
Finally, connect the neutral and ground wire accordingly as shown in fig below. In this wiring,
the first and 3rd outlet hot terminals are connected to the Line 2 Blue and the second and last
outlets hot terminals are connected to the Line 1 Red. The neutral is connected from the main
breaker to all outlets neutral terminal. Ground wire is connected to the outlets as well as shown
in the fig. This way, all the dual outlets are connected to the single line of V and can supply V to
the appliances. In this special wiring, a dual outlet is connected to both V and V where the upper
portion provides V and the lower outlet provides V supply voltage. The special receptacle outlet
I, I are used in these kind of wiring. To do this, connect Line 1 and Line 2 to the lower hot
terminals respectively. Connect the neutral and ground to the brass terminal and ground
terminal respectively. For example, if a 15A air condition is connected to the upper V outlet and
10A, V heater to the lower terminal, the overall amperage is exceeding then than the switch
rating. Alternatively, you can plug W bulbs to the lower V outlet, no matter if the upper outlet of
V, 15A is operational for air condition as the total amperage is not exceeding the 20A for
specified outlet. In this wiring, a 20A, V outlet is connected to the V supply through hot, neutral
and ground wire. In this wiring, the line 1 and line 2 is connected to the brass terminals
accordingly. No need of neutral is need in V. The ground wire is connected to the ground
terminal. In this wiring, a 30A, V outlet is wired for dryer where th
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e neutral is needed as well. The Line 1, Line 2, Ground and Neutral wires are connected to the
related terminals via 10 gauge 3 wires cable from separated breaker. For high loads and
amperage, the Line 1, Line 2, Neutral and ground is connected through a 6 gauge 3 wires cable
from separate breaker to the related terminals of hot 1, hot 2, neutral and ground terminal as
shown in fig below. General Information about Electrical Outlets:. Related Electrical Wiring
Installation Tutorials:. Your email address will not be published. Table of Contents. Electrical
Technology 0 6 minutes read. Show More. Related Articles. Electric Bill Calculator with
Examples. Leave a Reply Cancel reply Your email address will not be published. Close Search
for. Adblock Detected Our website is made possible by displaying online advertisements to our
visitors. Please consider supporting us by disabling your ad blocker. We depends on ad
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