Hard wired smoke detector wiring diagrams

Free Wiring Diagram. Variety of 4 wire smoke detector wiring diagram. A wiring diagram is a
simplified traditional pictorial depiction of an electric circuit. It shows the elements of the circuit
as streamlined shapes, and the power and signal connections between the devices. A wiring
diagram usually offers information regarding the loved one position as well as plan of devices
and also terminals on the devices, to assist in structure or servicing the tool. A photographic
diagram would reveal extra detail of the physical appearance, whereas a wiring diagram utilizes
a more symbolic notation to emphasize interconnections over physical appearance. A wiring
diagram is commonly made use of to repair issues and to earn certain that the connections
have actually been made which every little thing exists. Click on the image to enlarge, and then
save it to your computer by right clicking on the image. A wiring diagram is an easy visual
representation of the physical links and physical design of an electric system or circuit. It
demonstrates how the electrical cords are interconnected as well as could additionally reveal
where components and also elements might be linked to the system. Usage electrical wiring
diagrams to assist in structure or producing the circuit or digital device. They are also useful for
making repairs. DIY enthusiasts make use of electrical wiring representations but they are
likewise common in house structure as well as car repair work. A residence builder will certainly
want to confirm the physical place of electrical outlets and also light components making use of
a wiring diagram to stay clear of costly errors as well as building code offenses. A schematic
reveals the plan as well as feature for an electrical circuit, yet is not interested in the physical
design of the cables. Circuitry layouts reveal how the cords are linked as well as where they
ought to located in the actual tool, in addition to the physical connections in between all the
parts. Unlike a pictorial layout, a wiring diagram makes use of abstract or simplified shapes and
also lines to reveal components. Pictorial layouts are typically photos with labels or
highly-detailed illustrations of the physical parts. If a line touching another line has a black dot,
it implies the lines are attached. Most symbols utilized on a wiring diagram look like abstract
variations of the genuine items they stand for. A switch will certainly be a break in the line with
a line at an angle to the cord, a lot like a light switch you can flip on as well as off. Smoke
detectors are required by the residential electrical code nearly everywhere, and for good
reason: Research demonstrates that smoke detectors save lives and property by alerting
occupants to early, smoldering fires. Smoke may kill occupants long before flames are visible.
Smoke detectors remain awake all day and all night, continually sensing even the faintest
evidence of smoke and fire. All smoke detectors require an electrical charge, and they work only
when they have a continuous electrical charge. Without an electrical charge, smoke detectors
are useless. Studies have shown that about 25 percent of all failed smoke detectors were
caused by dead batteries. Hardwired smoke detectors are considered the safer option. The term
"hardwired" refers to any electrical fixture or appliance in which a circuit cable runs directly into
an electrical connection box on the device. In other words, a hardwired device does not plug
into an electrical outlet. From the outside, hardwired smoke detectors look much like
battery-powered smoke detectors and are located in the same areas within the home. The
difference is that hardwired smoke detectors include an electrical cable that runs unseen
behind the ceiling or wall directly into the back of the smoke detector. The electrical cable
provides power to the smoke detector all the time, except in the event of a power failure. Should
the power fail, an on-board battery takes over and continues to power the smoke detector.
Consult your local permitting agency for codes and regulations regarding hardwired smoke
detectors. In many communities, hardwired smoke detectors are increasingly being required in
new-construction and home remodeling work. Even if code does not require you to install
hardwired smoke detectors in your home, you may wish to consider doing so since they are
more reliable and thus safer than battery-only smoke detectors. DIYers should have a good
familiarity with home electrical work and an understanding of electrical circuits before
attempting to install their own hardwired smoke detectors. If you don't have this experience and
understanding, this is a project best left to a professional electrician. The electrical code does
not require that hardwired smoke detectors be connected to their own dedicated circuit, though
there is nothing wrong with installing a new circuit to power the detectors. More often, though,
hardwired smoke detectors are installed by splicing into a general lighting circuit or outlet
circuit. Either a amp circuit wired with gauge wire or a amp circuit wired with gauge cable is
acceptable for powering hardwired smoke detectors. Wiring the smoke detectors is fairly
straightforward for an experienced DIYer or a professional electrician. First, old-work electrical
ceiling boxes are installed at appropriate spots where the smoke detectors will be installed.
Then, a 2-wire cable is run from the power source to the first smoke detector. This power source
can be a circuit breaker panel, an existing outlet, a wall switch, or a light fixture that has
pass-through wires. Next, 3-wire cables are installed to link the smoke detectors in sequence.
Then, the various wire connections are made and the devices are installed. All standard

precautions should be followed when working with electrical circuits. Power must be shut off
and tested for voltage before making any feed wire connections. Find the best locations for the
smoke detectors. Ceilings are generally the best place for smoke detectors since smoke rises. If
installing the detector on a wall, install it within 12 inches of the ceiling. The manufacturer's
instructions, as well as your local building code, will have recommendations for where the
alarms should be installed. First, use a stud finder to locate the ceiling joists or wall studs. Hold
the electrical box backward and use the perimeter of its face as a template to draw a cutout
around the perimeter. With old-work boxes, be sure to locate the boxes between joists or studs,
not over them. With the drywall saw, cut openings in the drywall to hold the electrical boxes for
the smoke detectors. You may need to drill a pilot hole to establish a starting point for the saw.
From the power source, run 2-wire cable with ground to the first box location. The power source
can be any one of several locations:. Fishing cable through walls is often the most difficult part
of the installation. It can take some ingenuity to figure out the best route for the cables to run.
Some professional electricians prefer to fish cables up into attic spaces, along ceiling joists,
then down into the smoke detector boxes. This method may require more cable, but it can be
much easier to fish the cables in this way. As you route the cables, leave a good amount of
excess cable extending through the hole in the drywall. You will cut it down to the proper length
during installation of the boxes. From the first smoke detector box location, run 3-wire cable
with ground to each subsequent smoke detector. The extra wire in these cables allows the
smoke detectors to "talk" to one another, so that all detectors will sound the alarm when any of
them detect smoke or fire. Again, leave plenty of excess cable extending through the holes in
the drywall. At each box location, first, cut away excess cable so that about 8 inches of wire will
extend into each electrical box. How the cables are clamped into the boxes will vary, depending
on the type of box you are using. With some metal boxes, you may need to install a cable clamp
in knockout openings on the box, while others have internal clamps that hold the cables. With
cables secured in each box, install each old-work box into the opening in the drywall. Tighten
the screws in the box, which will draw the retaining tabs up tight against the back of the drywall,
securing it in place. At each smoke detector location, feed the circuit wires through the
detector's mounting plate, then align the screw holes on the mounting plate with the holes in
the electrical box, and use the included screws to secure the plate to the box. In the first box,
using wire nuts or other UL-approved wire connectors to connect the wire leads on the smoke
detector:. Carefully tuck the wires through the mounting plate, then secure the smoke detector
to the mounting plate, following the manufacturer's directions. For most detectors, you will
need to slide notches on the detector into slots on the base, then twist. Connection methods for
smoke detectors vary from model to model, so make sure to follow manufacturer's directions.
On some models, the wire connections are made to a mounting plate that has a plug-in socket,
into which the smoke detector is plugged. On other models, the wire connections are made
directly to the smoke detector. Insert the battery into the smoke detector, aligning positive and
negative terminals in the correct configuration. Replace the cover. The trickiest part of the
installation is connecting the feed cable that brings power to the first smoke detector to its
power source. This is where some DIYers may choose to have a professional electrician make
the hookup. If you are feeding the smoke detectors off an existing outlet or light fixture circuit,
this connection is made by turning off the circuit and testing for power, then opening an outlet,
light switch, or ceiling fixture box and pigtailing into the circuit wires to join the smoke detector
cable to the circuit. It's important, though, that you splice into circuit wires that are not
controlled by a wall switch. This means that if you are splicing in at a light fixture box, it must
be a box where there are pass-through wires that are not controlled by a wall switch. If splicing
in at a wall switch, you must connect to the black feed wire that feeds the switch, not the
outgoing wire that brings power to the light fixture. If you are installing a new circuit, the feed
connection involves installing a new AFCI-protected circuit breaker to feed the smoke
detectors. Turn on the power to the circuit, then test the smoke detectors by pushing the test
button on each detector, one at a time. If they are operating correctly, all alarms should sound
when each test button is pressed. Hardwiring smoke detectors is an advanced electrical project
that has a direct impact on your safety. If you feel at all uncomfortable about your ability to
install these devices, call a licensed electrician for assistance. Senthilkumaran, Maya, et al.
Effectiveness of Home Fire Safety Interventions. A Systematic Review and Meta-Analysis.
Smoke Alarms in U. Home Fires. National Fire Protection Association. Tip Connection methods
for smoke detectors vary from model to model, so make sure to follow manufacturer's
directions. Related Topics. Electrical Repair Home Repair. Article Sources. The Spruce uses
only high-quality sources, including peer-reviewed studies, to support the facts within our
articles. Read our editorial process to learn more about how we fact-check and keep our content
accurate, reliable, and trustworthy. Show Full Article. Adding smoke detector wiring for fire

protection is a good way to get the most out of a hardwired home alarm system. For more on
this, see the page on Home Security Alarm Monitoring. First Alert has many choices for
replacing old hardwired smoke alarms, as well as wireless units you can install as needed. For
details, see "First AlertSmoke Detectors". Kidde also makes smoke detectors that don't require
an alarm panel. They even offer a unit that lasts for 10 years and never needs a battery change!
Check it out at Kidde Smoke Detectors. Although many of the home security systems in use
today support the connection of smoke detectors, some only provide a single fire alarm zone.
This usually means connecting all of the smokes in the home on a single wire run. This is easy
to do for a simple pitched-roof style, 3-bedroom, 2-bath tract home. These homes typically have
plenty of attic space across the whole house, and smoke alarm wiring can be looped from one
detector to the next pretty easily. The floorplan above has a vaulted ceiling separating two
sections, both of which require smoke alarm wiring. Depending on how many devices are
needed on each end, you may be able to run everything on one wire. More often, there are
several smokes required for both sides. In this example, two different floors need smoke
detector wiring. Sleeping areas upstairs and down must be covered, and pulling a smoke
detector circuit for each floor is often the easiest solution. If a basement is thrown into the mix,
you may even need to pull three runs of smoke alarm wiring. Smoke alarm wiring and all other
wiring, for that matter usually connects from the main house to the detached guesthouse
through buried conduit. Moisture has a way of collecting in underground conduits, and can
cause deterioration and corrosion of the wiring. Smoke detector problems like this can cause
false alarms, aggravation, and lost sleepâ€¦. Also, if the problem is in the conduit, the guest
house run can be temporarily bypassed at the alarm panel. This leaves the main house
protected from fire while repairs are made to the conduit and wiring. Each of these scenarios
results in two or more smoke detector wires at the panel, with just a single fire zone to connect
them to. What to do? Whenever possible, pull smoke detector wiring so as to place the
supervisory devices at the panel, instead of at the end-of-line smoke detector. This gives the
effect of one very big loop, when in fact there are multiple runs. For 2 wire smoke wiring, this is
done by using 4-conductor wire. See how this is done here: Connecting 2 Wire Smoke
Detectors. For 4 wire smoke detector wiring, running an extra 4-conductor wire gives the same
effect. The extra run of 4-conductor wire gives us a return path to the panel. This allows you to
locate the end-of-line resistor and power supervision relay at the alarm panel. For details on
how to do this, see Connecting 4 Wire Smoke Detectors. To complete the wiring at the panel,
simply connect the feed of the first detector run to the fire alarm zone terminals, as usual. Next,
splice the return loop of the first run to the feed wires of the second run. If there is a third, or
even fourth or fifth run, just follow the same pattern. When you get to the last run, the return
wires of that run will connect to the end-of-line resistor and relay, for 4-wire smokes. All of the
smoke detector wiring is connected to the fire alarm zone on the panel, and is fully supervised
as if it were a single run! Because, technically, it is. For additional details on making wiring
connections to smoke detector terminals, check out Smoke Detector Circuit Basics. For help
finding problems with smoke alarm wiring, check out Smoke Alarm Circuit Troubleshooting for
testing wiring at the main alarm panel. Find fire wire at Amazon. Learn about me, how I built this
site, and how you can build one of your own! These commissions don't change the price that
you pay. Rest assured that this compensation does not influence my recommendations. I only
endorse products and services that I truly believe to be an honest value for you, as a visitor to
my site. For more details, see my full disclaimer. All trademarks are the property of their
respective owners. This site is supported through affiliate marketing. Lee Russell is a
participant in the Amazon Services LLC Associates Program, an affiliate advertising program
designed to provide a means for sites to earn advertising fees by advertising and linking to
amazon. Powered By Solo Build It! Search this site Top of Page Top. Not all municipalities have
building codes about smoke alarm installation and location. The general rule, though, is that
they should be placed at critical locations on every floor in the house. There are a few different
types of smoke detectors available, but they can generally be classified as either AC smoke
alarms also known as interconnected or hardwired smoke detectors , or battery operated units.
Each has its particular advantages for specific installations or usage. In these cases, a
battery-operated system not requiring the use of terminal boxes or wiring may be more
appropriate, and will still remain in operation the event of a power outage , providing that the
battery is good and regularly maintained. But battery-powered units have the set-back to need
immediate attendance when battery replacement is required, which should be once or twice a
year according to U. Fire Administration USFA unless it's a unit equipped with a year
non-replaceable lithium-powered battery that will last the life of the alarm. Some
battery-operated alarms come with a wireless capability to communicate with other units
through radio frequency transmission, which is sometimes preferred for ease and cost of

installation. The weakness of these systems is obviously that they rely solely on batteries for
power, while hardwired systems are physically connected to an energy source, allowing them to
reliably alert all units. Hardwired systems often include a battery backup component. Most
municipality codes prevents the use of battery-operated units in new construction, requiring
hardwired alarms in all new residences Figure 2. With the unit separated as in Figure 3 , the
wires from the alarm are shown connected inside the junction box in the ceiling. The hardwired
systems are a bit more difficult and expensive to install, requiring terminal boxes and wiring
through walls and ceilings, from the main electric panel and interconnecting between each of
the alarms in the house. Some units are a bit easier to work with and maintain, as they come
with a harness with a quick disconnect to plug into the back of the unit, as in Figure 4 here:.
Before making any decisions on make, model, or type of alarms to install, it is best to contact
your local fire department or city hall to find out about code requirements and restrictions in
your area. In most cases, a minimum of one unit per floor level of the house is required,
including the basement. More reliable hard-wired units also have battery back-up for added
safety, in case of power outages. A life-saving advantage of the interconnected systems
installed in all the critical areas of the house is that each individual unit can triggers a general
alarm throughout the entire home, no matter where the fire originated from, to warn all its
residents of imminent danger. Also worth mentioning is that the hard-wired system can be
connected directly to alert the fire station in case of fire. If a human error was to cause someone
to forget replacing a battery, the wireless system would become useless while the hard-wired
would still be operating. As illustrated in Figure 5, the black wire is always the hot wire, the
white is neutral, and the bare ground wire is always connected to all the other grounds and to
the electrical box inside each one, making everything safe and grounded within the circuit.
There are three wires present inside the alarmâ€”one is black, one is white and the third is red
or sometimes yellow. Some models might also have a green grounding wire. As soon as the
breaker is switched on, it will supply volts to all the alarms and all the black wires connected
together, with a return path through the white wires also all connected together. That leaves one
free wire inside the detector, a red or sometimes yellow wire which purpose is to send a signal
to all the other detectors or receive a signal from any of the other detectors connected to it. That
way, if an alarm detects smoke in the basement while the occupants of the dwelling are in a
room on the top floor and out of hearing range, as soon as the alarm is triggered in the
basement, the signal is simultaneously transmitted to the yellow wire triggering every other
alarm on that circuit throughout the house. The smoke alarms must be installed and kept in a
clean environment to work properly, as dust and grime can accumulate inside and alter how
they operate. The units must be dusted and vacuumed regularly. On some models, the batteries
must be replaced at least once every six months or once a year, depending on the model, so it
is best to consult the installation manual to verify which one applies. On some units supplied
with lithium-powered battery, the battery will last the life of the smoke alarm and cannot be
replaced. Those units must be replaced every 10 years. Any smoke alarm must be replaced
every 10 years since that is their life expectancy. The units must be kept free of paint, stickers,
decorations, or anything else that could alter their performance. 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-co
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