How a fuse box works

The electrical system in every home has some form of circuit protection to shut off circuits in
the event of an overload, short circuit or ground fault. In homes built after about â€”or in older
homes in which the electrical service has been updated â€”this protection is usually provided
by a series of circuit breakers in the main service panel. Circuit breakers are mechanical
devices that sense the amount of current flow and "trip" when the current flow exceeds the safe
capacity of the circuit wires. However, if you have a home built before and the electrical service
has not been updated, there is a good chance that you have a different of circuit
protectionâ€”screw-in fuses found inside a main fuse panel. Fuses are relatively simple
devices. The fuses that protect individual volt circuit are typically ceramic screw-in plugs that fit
into threaded sockets in the fuse panel. A thin metal strip inside the fuse conducts all electrical
flow through the circuit and if the current flow exceeds the current-carrying capacity of the
metal strip, it overheats and melts, thereby interrupting the flow of current and shutting off the
circuit. The fuse is a kind of early-warning system, which senses overloads and "blows" before
the circuit wires themselves can overheat and possibly cause fire. Larger volt circuits, as well
as the main fuse that controls the main power flow, use a different type of fuse design. This type
of fuse is a cylindrical cartridge that fits into a fuse block that slides in and out of the fuse
panel. The principle is the sameâ€”the metal conducting strip inside the fuse burns through if
the current flow exceeds the safe capacity of the circuit. Unlike modern circuit breakers, fuses
cannot be rerest. Instead, blown fuses must be unscrewed or unplugged and replaced. It is
quite important that the fuses be properly matched to the amperage of the circuit. There is a
distinct danger, for example, if a amp fuse is used with a amp circuit, since this creates the
potential for the circuit to draw more power than the circuit wires can safely handle. Fuses are
housed in a fuse box â€”the precursor to the main service panel found with modern circuit
breaker systems. The fuse box is usually located away from main living areas, such as the
garage, laundry room, or basement. Breakers are rectangular units with on-off toggles. Most
breakers are arranged in banks or rows. In a fuse box, on the other hand, you will see a group of
round screw-in plugs with small glass windows. Your fuse panel may include several different
types of fuses. The most common include:. The most common sign of a blown fuse is a power
outage in one or more areas of your home. Fuses, unlike breakers, do not have on-off switches.
Instead, most fuses have a small glass window that allows you to examine the fuse itself. When
the fuse blows, you will either see the melted metal strip inside the window of the fuse, or you
will see cloudiness or scorch marks in the glass. This indicates the metal strip inside has
melted through. Changing a fuse is usually a simple matter of identifying the blown fuse, then
carefully unscrewing in and screwing in an exact replacement. It is very important that you
install fuses that match the amperage capacity of the circuit wires. Installing a fuse that is
oversized for the circuit creates a risk that the circuit will draw more power than the wires can
safely handle. For example, if a amp fuse is plugged into a circuit served by gauge wire which is
rated to handle only amps of power , you create a serious risk of overheating the circuit wires.
NEVER install a fuse that is larger than the blown fuse you are replacing. The replacement
procedure is different with a volt circuit. Here, you will need to carefully pull the fuse block from
its slot and examine the individual cartridge fuses. A small tool known as a fuse puller is helpful
in extracting cartridge fuses from the block. Lay a rubber mat on the floor in front of the fuse
panel, then open the door of the panel. The rubber mat is a safeguard against the possibility of
shock. Use a flashlight to examine the glass windows on each fuse. The blown fuse is likely to
show scorch marks on the glass, or you might see the metal filament inside melted through.
Shut off lights and unplug appliances connected to the circuit. This will reduce the chances of
overloading the circuit again after you replace the fuse. Carefully holding the blown fuse by the
ceramic rim, unscrew it counterclockwise and extract it from the socket. Examine the face of the
fuse for its amperage size, and select an exact replacement. Be very careful not to touch any
metal parts as you remove or insert a fuse. Be especially careful not to touch the threaded metal
on the fuse as you unscrew or screw in the fuse. There is a danger of contracting live current if
you happen to touch the threads as they come in contact with the live bus bar in the panel.
Insert the new fuse into the socket by screwing it in clockwise until it is firmly seated in the
socket. Close the fuse panel then test the circuit by turning on lights and plugging in
appliances. If an electrical appliance such as a range suddenly stops working, it is likely that a
cartridge fuse serving the appliance circuit has blown. These are often amp or amp circuits. If
power to the entire house suddenly stops, it is possible that one of the main fuses has blown.
Locate the fuse block controlling the circuit. This may be labeled "Range" or "Dryer. If the
blown fuse is a main fuse, the main fuse block is usually located at the top of the fuse box.
Carefully grip the metal handle on the fuse block and pull straight outward to remove the block
from the fuse box. With most cartridge fuses, it is not obvious when they have blown, so you
will need to test them. Use a cartridge fuse puller to extract the fuse from the fuse block. Then,

use a continuity tester or multi-tester set to continuity mode to test the fuse by attaching one
probe to each metal sleeve on the fuse. If the tester does not light up, it indicates there is no
continuity and that the fuse has blown. Insert an exact replacement fuse into the fuse block,
pressing it firmly into place to anchor it to the contract brackets. Insert the fuse block into its
slot in the fuse panel and push it straight in until it snaps into place. Take care not to touch any
metal parts in the fuse box as you do this. Turn on the appliance served by the cartridge fuse to
make sure it operates correctly. If you have a fuse box, it means your electrical service is quite
old and likely is insufficient for the power demands of a modern home. Fuse panels typically
provide 30 or 60 amps of power, and the bare minimum for a home with modern appliances is
now considered to be at least amps , with or amps preferable. Homeowners with fuse panels
experience blown fuses on a regular basis, and this is a sign that the electrical service needs to
be updated. Installing a new electrical service with circuit breakers is a job for a professional
electrician and is not something a homeowner should attempt. Match Fuse to Circuit Amperage
It is very important that you install fuses that match the amperage capacity of the circuit wires.
Caution Be very careful not to touch any metal parts as you remove or insert a fuse. Read More.
Each circuit in the home is protected by a fuse, and each fuse must be the correct type and
have an appropriate amperage rating for its circuit. Using the wrong type of fuse for a circuit
can pose a serious fire hazard, so it's important to identify the correct fuse for each circuit.
Fuses for standard circuits not high-voltage appliance circuits are called plug fuses and have
screw-in bases. There are two different types of bases and screw-in fuses: the Edison base
found on Type T fuses and the rejection base found on Type S fuses. Rejection base Type S
fuses will work with Edison-type sockets only when combined with an adapter base that screws
and locks into the Edison socket. The Type S fuse then screws into the adapter. Rejection bases
are also known as "tamper-proof," and they were developed to prevent homeowners from using
the wrong type of fuse for a circuit. Each Type S fuse of a specific amperage rating has a
matching base adapter with a specific size of thread that prevents mismatching the fuses. For
example, it stops a person from putting a amp fuse in a amp circuit, a potentially serious
mistake. A amp Type S fits only a amp base adapter. By contrast, a Type T fuse can fit into any
Edison socket, regardless of the circuit's amperage. They are general-purpose plug fuses and
are "fast-acting"â€”that is, they have no time-delay fuse element and quickly interrupt the
circuit once the fuse's rated amperage is exceeded. These fuses are designed for use in general
lighting and power circuits that do not contain electric motors. Electric motors draw additional
current at startup and will blow a Type W fuse if the motor is of any significant size. Because of
this, time-delay fuses are used much more commonly than type-W fuses. Type-W fuse rating:
volts; up to 30 amps. SL and TL fuses are medium-duty time-delay fuses and are now the most
commonly used plug fuses found in home electrical systems. Without a time-delay feature,
simply starting your garbage disposer or refrigerator would cause a fuse to blow. Type SL and
TL fuse rating: volts; up to 30 amps. These fuses have a longer time-delay feature than the SL or
TL fuses. However, just like the SL and TL fuses, the only difference between the S and the T
heavy-duty fuses are the bases: type-S has a rejection base; type-T has an Edison base.
Heavy-duty time-delay fuses contain a spring-loaded metal fuse link attached to a solder plug. If
the overloaded circuit condition continues for too long, the solder plug melts and the spring
pulls the fuse link free, cutting power to the circuit. This allows the fuse to absorb a longer
temporary circuit overload than with other time-delay fuses. Type S and T heavy-duty fuse
rating: volts; up to 30 amps. Mini-breakers fuses are retrofit circuit breaker fuses that screw into
Edison-base fuse sockets. They essentially replace a fuse with a push-button circuit breaker.
Mini breakers have a little button that pops out when the circuit is overloaded. All you need to
do is push the button back in to reset the breaker. Mini-breakers are also designed for time
delay, so they do not trip unnecessarily when motors or appliances start up. Mini-breaker fuse
rating: volts; up to 20 amps. Screw-In Fuse Bases Fuses for standard circuits not high-voltage
appliance circuits are called plug fuses and have screw-in bases. Continue to 5 of 5 below.
Mini-Breaker Fuse Mini-breakers fuses are retrofit circuit breaker fuses that screw into
Edison-base fuse sockets. Related Topics. Home Repair Electrical Repair. Read More. In many
cases, it's useful for you to know how to wire a car fuse box, especially when adding new
electrical components to your vehicle. There are 2 main fuse box locations in a car, 1 is plate
near the steering wheel; the other is placed under the hood. The types of wiring in general, are
endless because of the different makes of cars having unique wiring systems. This article will
only cover what should be the basics for every type of fuse box. First of all, take the proper
safety measures prior to dealing with your car's electrical system. Disconnect the car fuse box
from the battery and be careful with any sharp edges as you can be easily injured. Use a
flashlight if necessary. The battery is the main source of power for the car but it needs electrical
protection. The fuse box protects the circuits. For example, if you think about the ignition, the

defroster or the heater, they all have a fuse designated for them which will burn out if there's
any malfunction. Wires provide the means between the system and the car fuse box. The issue
here is that, if the wires cover maybe the same or less amperage, they can pull more electrical
current causing overheating in the wires. If the accessories pull more power, try to connect
them to the battery right into the positive terminal avoiding the fuse box, but be sure to install a
proper size fuse in the new wire. First clean the wires with the wire brush to keep everything
clean. The car fuse box is near the battery most of the time. Disconnect the negative battery
cable. Unplug the safe box by unclipping it. Depress the locking tab and pull it out. Remove the
cover of the fuse box. In the cover, you can see a diagram with all the fuse positions. With the
little map in the cover and the diagram of the owner's manual, you will have a clear guide on
where to plug the wires. To help you out, most wires are color coded, thus giving you more
information in how to locate each wire and follow the lead. If the wires are not colored, you must
do it the old fashion way. Here is where the tester comes in handy. You will have to test every
fuse and wire to make sure of the right numbers, thus giving you the correct lead. Once
everything is done, put the car fuse box back and connect it again to the battery. Doing all the
wiring process can take you about an hour in average, so be prepared to spend some time
without being rushed. The wires and the fuse box can be purchased in any local auto parts
store. Remember, if you have any problems that are beyond your abilities call for professional
assistance. 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. How to Wire a Car
Fuse Box. Written by Manuel Paucar. To ensure our content is always up-to-date with current
information, best practices, and professional advice, articles are routinely reviewed by industry
experts with years of hands-on experience. What You'll Need. Wire Brush. Electrical circuit
tester. Owner's manual. How to Fix a Blender. Troubleshooting a Car Fuse Box. Hi people, as
the title says fuse 33 continuously blows in my car. The fuse Read More. Ok here is my
situation. In my circuit breaker there are two circuit for t Fuse to toggle switch adapter? Hi, in
my vehicle I have an aftermarket radio that has no true power off bu I have a mecury grand
Marquis and the turn flasher and brake lights qu Related Posts Wiring a mobile home fuse box
to a generator. Hello there I found this web site looking for a way to run wire straight fr Issues
with old fuse box. Ok, I am experiencing an outage on outlets on a fuse breaker - so I took a
Melted Fuse Box. Would a properly functioning fuse box cause a fuse and ultimately the fuse
Fuse box upgrade. Hi, I have an older home with a main circuit breaker panel that feeds the
Popular Articles. How to Replace a Car Battery Fuse. By Anubhav Kapoor. How to Install a Fuel
Pump Relay. By Benjamin Roussey. Troubleshooting Projector Headlights. By Bipasha Bhatia.
How to Wire a Fuse Box. By Tim Bossie. Click to see full answer. Also question is, what is the
purpose of a fuse box in a car? Fuses within the fuse box come in many different shapes,
colors, and sizes. They're used to stabilize the electrical current flowing through wires,
protecting electronics from damage due to an overload of electricity. Most fuses in today's
vehicles are either a rectangular or cylinder shape. Additionally, what is fuse How does it work?
A fuse is exactly the same. It's a thin piece of wire designed to carry a limited electrical current.
If you try to pass a higher current through the wire, it'll heat up so much that it burns or melts.
When it melts, it breaks the circuit it's fitted to and stops the current flowing. Fuse boxes send
appropriate amounts of power to each circuit in the house. They can also be used to turn off
power to individual circuits. Most importantly, they protect you and your home from electrical
fires and other problems. Under normal conditions, all your fuses or breakers remain on at all
times. The main job of the fuse is to protect the wiring. Fuses should be sized and located to
protect the wire they are connected to. If a device like your car radio suddenly draws enough
current to blow the fuse , the radio is probably already toast. What causes electrical problems in
cars? A dead battery is the most common and obvious electrical problem. Battery Will Not
Charge. However, a battery that will no longer hold a charge will need to be replaced. Bad
Alternator. Fatigued Starter or Solenoid. Bad Battery Cables. Blown Electrical Fuses. Failed
Spark Plugs. What are the 3 types of fuses? The low voltage fuses are divided into five types
such as rewirable, cartridge, drop out, striker and switch fuses. Image Source. Rewirable Fuses.
Cartridge type Fuses. D-type Cartridge Fuse. Link Type Fuse. Blade and Bolted type Fuses. How
much does it cost to replace a fuse box in a car? The cost to have a fuse replaced depends on
the style of fuse used in the make and model, and the power requirement. How much does it
cost to replace fuse box? Some older homes have a fused electrical service. While there are
positive aspects of both, some homeowners may wish to update the fuse box to a modern
circuit breaker. How long do fuses last in a car? Problems in the electrical system can cause
fuses to blow regularly â€” all it takes is a short to the ground wire on one bulb, and you can
blow the fuse. Understand that if the fuse does fail, neither headlight will work. If one bulb is

working but not the other, the problem is not the fuse. Fuses should last for years. How do you
fix a car fuse box? How to Change a Fuse Locate your car's fuse panel. Take off the fuse panel's
cover. Locate the blown fuse. Remove the broken fuse. Insert a replacement fuse of the correct
amperageâ€”make note of the fuse panel and your owner's manual on this one. Keep a few
extra fuses of various amperages in your glove box. Can you replace a fuse box in a car? Make
sure you have your owner's manual available and know which box you need to replace. The
fuse box does not normally fail unless the car has physical damage or electrical problems.
These issues will need to be resolved before you install a new box, or else the new box is likely
to fail as well. Should all switches in fuse box be on? Not sure whether 'on' means fuse box
switches up or down? See if the majority are up or down and you'll have your answer. It's most
likely to be the up position for 'on' and the down position if they've tripped. If any switches are
down, move them back into the up position to turn them back on. How do you test a fuse box at
home? Checking and changing a fuse can be accomplished without tools. Find the fuse box.
Lay the rubber mat on the floor in front of the fuse box and stand on it. Look closely at each
fuse. Identify the circuit affected by the blown fuse. Turn off house power at the main switch.
What is a blade fuse? Blade fuses also called spade or plug-in fuses , with a plastic body and
two prongs that fit into sockets, are mostly used in automobiles. Each fuse is printed with the
rated current in amperes on the top. These types of fuses come in six different physical
dimensions: Micro2. Why do I need a new fuse box? Reasons to get a new fuse box It is a
potential life saver as it can detect small leakage currents in the range 5â€”30 mA and can
disconnect in less than ms which may prevent electrocution and injury. If your fuse box is
greater than 25 years old it may not have a RCD. Are old fuse boxes illegal? In short No. If the
fusebox is old and has fuse wire type fuses, it is worth upgrading it, as modern ones have RCD
protection built in, which will literally save your life in the event of a fault. Have any Question?
Let us answer it! How does a lawn tractor sleeve hitch work? What food does Tyson from Percy
Jackson like best? Co-authors A fusebox, also sometimes known as a consumer unit, should be
easy to find and is where the electricity in your home is controlled and distributed. You might
have more than one mains switch, for example if your home has electric storage heaters. In this
case you may have a separate fusebox. For more on RCDs please click here. They are similar in
size to fuses, but give more precise protection. But make sure you correct the fault first. When a
fault or overload current flows through the fuse wire, it will become hot and melt. The melted
fuse breaks the circuit, disconnecting the faulty circuit and keeping you safe. If you are
concerned that your fusebox may need replacing, always consult a registered electrician.
Fuseboxes explained A fusebox, also sometimes known as a consumer unit, should be easy to
find and is where the electricity in your home is controlled and distributed. Find an electrician
We recommend that you use an electrician registered with one of the government-approved
schemes Find an electrician. Share this article:. This article provides an overview of some
subtle yet important aspects of fuse functionality and design. A fuse is a simple and highly
effective way to protect a device from dangerous levels of current:. Though the fundamental
operation of a fuse is not complicated, there are subtle points to keep in mind. The rest of this
article will help you to understand some important details related to the behavior and use of
fuses. A fuse is not tripped directly by current; rather, the current creates heat, and heat trips
the fuse. This is actually a rather important distinction because it means that fuse operation is
influenced by ambient temperature and by the temporal characteristics of the current.
Consequently, the current rating of a fuse is a simplification of its real behavior. The following
plot shows the time-current characteristics for a group of surface-mount fuses made by
Panasonic. The rated current is on top, and the curve represents the amount of time required to
trip the fuse in relation to the amount of current flowing through the fuse. As you can see,
transient amplitudes must be much higher than the rated current. For example, you need 3
amps to trip a 0. A fuse cannot protect anything that is connected in parallel with it. It would be
perfectly reasonable to assume that a fuse rated for 6 amps could be used in a circuit that might
need 5 amps of steady-state current. It turns out, though, that this is not good design practice.
The current rating of a fuse is not a high-precision specification, and furthermore as discussed
above the actual tripping current is influenced by ambient temperature. The circuit should never
draw more than mA under normal conditions, so you include a fuse with a rating of mA. This is
high enough to prevent nuisance tripping and low enough to ensure that the delicate
component never sees 1 amp. Even at twice the rated current, the delay is at least five seconds.
The bottom line is that the delicate component might be toast long before the fuse trips. This
low resistance means that the voltage drop across the fuse will be very small. Why, then, do
fuses have a voltage rating? Rather, the voltage rating tells you what the fuse can endure after it
has tripped. The rating for an fuse, for example, could be 32 V or even 24 V. Check out my other
article on different types of fuses to learn more. Don't have an AAC account? Create one now.
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Implementation April 23, by Robert Keim This article provides an overview of some subtle yet
important aspects of fuse functionality and design. Power is dissipated in the form of heat. Heat
raises the temperature of the conductor. How a Fuse Is Tripped: Heat, Not Current A fuse is not
tripped directly by current; rather, the current creates heat, and heat trips the fuse. Plot taken
from this document published by Littelfuse. Plot taken from this datasheet. Connect Fuses In
Series! Operating Current It would be perfectly reasonable to assume that a fuse rated for 6
amps could be used in a circuit that might need 5 amps of steady-state current. Well, no.
Diagram taken from this datasheet. Inductors and Inductance. Learn More About: circuit
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