Car fuse box short circuit

Fuse boxes are made to protect electrical circuits in the car from exposure to the elements
preventing damage and short circuits. Fuses are made to control and safeguard electrical
currents that flow through wires to electrical components. Drivers may experience difficulties
with the radio, dome lights, and other electrical components within the vehicle when fuses are
blown. Car fuse box service may be required when your car experiences troubles with one or
more electrical components. If your vehicle was not equipped with fuses, an overloaded
electrical current could cause wiring to overheat, melting the insulation, and could cause a fire.
A large current to any electrical mechanism will cause instant failure. Fuses stabilize currents,
allowing the mechanism to function seamlessly. On occasion though, the current may be too
much for even the fuse causing it to blow. A fuse may have blown in your vehicle if you are
struggling to start your vehicle, are no longer able to operate your headlights, windshield
wipers, interior lights , radio, or other electrical components. Locations of fuse boxes in
vehicles may vary. Many vehicles possess two fuse boxes which are often located in the engine
compartment as well as the inside the vehicle beneath or within the dashboard. Each box has a
different purpose. The engine compartment fuse box is made to protect certain engine
components including the anti-lock brake pump, engine control unit, and cooling system while
the interior fuse box is used to protect cabin area electrical elements. Fuse boxes contain
several fuses for many different functions and relays in one space, for convenience and
protection from damages due to weather or collisions. Fuses within the fuse box come in many
different shapes, colors, and sizes. Rectangular fuses come with two push in-connectors that
are linked by the fuse wiring protected by a plastic cover, which will blow when overloaded.
Cylinder fuses have a similar look to a fluorescent light bulb. Either end has a protective
housing with glass between the two. Between the metal ends is a thin fuse wire, protected by
the glass, which burns through and blows when overloaded. Seeking the expertise of a trained
professional should be your next step. Additionally, fuses blow from using the incorrect
amperage than what is recommended or is of poor quality. Avoid replacing a amp fuse with a
amp fuse. The amp is designed to blow at a lesser current rate, when a amp permits a higher
current to pass through. A higher current passing through an area designed only for lower
currents may result in damage to the component. Relays within the fuse box help protect
passengers from the high voltage produced by the battery and alternator. The fuse box is
designed to house the fuses and relays to prevent damage from weather conditions, water, and
other driving situations. Car fuse boxes may fail because of overheating for several reasons,
particularly, added electrical accessories or components that produce overloaded currents.
Enter your email address and we'll email you a digital version of this coupon that you can
present on your mobile device at your Sun Auto Service Shop. Skip to content. Find a Location
Locations. Make An Appointment Appointments. The Fuse Box Locations of fuse boxes in
vehicles may vary. Email me this coupon. Print this coupon. Click the button below to print.
Print Coupon. Connect With Us. Privacy Policy. Find Your Store. The electrical system of a car
is a closed circuit with an independent power source the battery. It operates on a small fraction
of the power of a household circuit. Current flows along a single cable from the battery to the
component being powered, and back to the battery through the car's metal body. The body is
connected to the earth terminal of the battery by a thick cable. This type of circuit is called an
earth-return system any part of it connected to the car body is said to be earthed. The strength
of the current is measured in amperes amps ; the pressure that drives it round the circuit is
called voltage volts. Modern cars have a 12 volt battery. If the battery voltage drops, less current
flows, and eventually there is not enough to make the components work. The extent to which a
wire resists the flow of current is called resistance , and is measured in ohms. Thin wires
conduct less easily than thick ones, because there is less room for the electrons to travel
through. The energy needed to push current through a resistance is transformed into heat. This
can be useful, for example in the very thin filament of a light bulb, which glows white hot.
However, a component with a high current consumption must not be connected using wires
which are too thin, or the wires will overheat, blow a fuse , or burn out. All the electrical units of
measurement are interrelated: a pressure of 1 volt causes a current of 1 amp to flow through a
resistance of 1 ohm. Volts divided by ohms equal amps. For example, a light bulb with a
resistance of 3 ohms, in a 12 volt system, consumes 4 amps. Often the power consumption of a
component will be stated in watts , which are found by multiplying amps and volts. The lamp in
the example consumes 48 watts. Electricity flows from a battery in one direction only, and some
components work only if the flow through them is in the correct direction. This acceptance of a
one-way flow is called polarity. This is called a negative earth system, and when buying an
electrical accessory a radio, for example check that it is of a type suitable for your car's system.
Fitting a radio with the incorrect polarity will damage the set, but most car radios have an
external switch for setting the polarity to suit that of the car. Switch to the correct setting before

fitting. If the wrong-sized wire is used, or if a wire becomes broken or disconnected, this can
cause an accidental short circuit which bypasses the resistance of the component. The current
in the wire may become dangerously high and melt the wire or cause a fire. The most common
type of fuse is a short length of thin wire enclosed in a heatproof casing often glass. The size of
the fuse wire is the thinnest that can carry the normal current of the circuit without overheating,
and it is rated in amps. The sudden surge of high current in a short circuit makes the fuse wire
melt, or 'blow', breaking the circuit. When this happens, see if there is a short circuit or a
disconnection, then install a new fuse of the correct amperage rating See Checking and
replacing fuses. There are many fuses, each protecting a small group of components, so that
one blown fuse does not shut down the whole system. Many of the fuses are grouped together
in a fuse box, but there may also be line fuses in the wiring. A circuit usually includes more than
one component, such as bulbs in the lighting circuits. It matters whether they are connected in
series one after the other or in parallel side by side. A headlamp bulb, for example, is designed
to have a degree of resistance so that it consumes a certain current to glow normally. But there
are at least two headlamps in the circuit. If they were connected in series, electric current would
have to go through one headlamp to get to the other. The current would encounter the
resistance twice, and the double resistance would halve the current, so that the bulbs would
glow only feebly. Some components must be connected in series. For example, the sender in
the fuel tank varies its resistance according to the amount of fuel in the tank, and 'sends' a
small electrical current to the fuel gauge. The two components are connected in series so that
the varying resistance in the sender will affect the position of the needle on the gauge. The
starter motor has its own heavy cable, direct from the battery. The ignition circuit furnishes the
high-tension impulses to the sparkplugs; and the charging system includes the generator ,
which recharges the battery. All the other circuits are called ancillary subsidiary circuits. Most
are wired through the ignition switch , so that they work only when the ignition is switched on.
This prevents you accidentally leaving something switched on which might cause the battery to
go flat. The side and tail lights, however, which you may need to leave on when the car is
parked, are always wired independently of the ignition switch. When fitting extra accessories,
such as a rear window heater which consumes a heavy current, always wire it through the
ignition switch. Some ancillary components can be operated without the ignition turned on by
turning the switch to the 'auxiliary' position. A radio is usually wired through this switch, so that
it can be played with the engine off. A complex network of wires runs through the car. To avoid
confusion, each wire is colour coded but only within the car: there is no national or international
system of colour-coding. Most car handbooks and service manuals include a wiring diagram
which can be difficult to follow. Where wires run side-by-side they are bound together in a
bundle, in a plastic or fabric sheath, to keep them tidy and less difficult to fit. This bundle of
wires stretches over the length of the car, with single wires or small groups of wires emerging
where necessary, and is called the wiring loom. Modern cars often need room for many wires in
confined spaces. Some manufacturers now use printed circuits instead of bundles of wires,
particularly at the rear of the instrument panel. Printed circuits are plastic sheets on which
copper tracks have been 'printed'. Components are plugged directly into the tracks. The Video
Course teaches you everything about modern cars. This means it must be connected using
wires thick enough to carry 4 amps comfortably. To guard against this, ancillary circuits have
fuses. Connecting the bulbs in parallel means that electricity goes through each bulb only once.
Wire and cable sizes are classified by the maximum amperage that they can carry safely. The
colour-coding, however, is a useful guide to tracing wiring. Engine Block 18 minutes. Every part
explained There's ridiculous detail on every part. Clearly and easily explained. All modeled in 3D
We've created the most detailed 3D model ever produced so we can show you everything
working. Start watching. Super detailed explanations in the video course 15 hours of
pro-quality, HD content with subtitles. A car engine burns a mixture of petrol and air. Petrol is
pumped along a pipe from the tank and mixed with air in the carburettor , from which the engine
sucks in the mixture. A carburettor mixes fuel and air in the proportions and quantity the engine
needs at any time. The fixed-jet carburettor resembles the simpler variable-jet type See How
variable-jet carburettors work in having a venturi - a constricted neck - through which air flows
on its way to the engine. Dan Ferrell writes about do-it-yourself car maintenance and repair. He
has certifications in automation and control technology. A short circuit may disrupt the
operation of one or more loads, even another circuit. Photo courtesy of Gabriel Acquistapace
on Wikimedia. A car electrical short creates an unintended path for current and can manifest in
different ways:. For most cases, you'll be dealing with simple electrical shorts that you may
diagnose using a test light or a digital multimeter and the vehicle repair manual for your
particular vehicle make and model. The electrical wiring diagrams in most aftermarket manuals
usually show the color of the wires sometimes gauge size and connectors and components in

the circuit. However, they don't have the exact location of wires and components. But for most
cases, this will be enough. If you don't have this manual yet, you can buy an inexpensive
aftermarket copy through Amazon. Haynes manuals come with step-by-step procedures for
many repairs, maintenance, and troubleshooting procedures. So most likely, you'll keep using
the manual and recover your small investment soon. Locate your car's power distribution or
fuse box. Photo courtesy of Lunawisp on Wikimedia. Before you start troubleshooting the
circuit, identify the circuit you need to troubleshoot. For example:. Keep in mind that not all
short circuits will blow a fuse, but they can discharge the battery overtime or make one or more
circuits behave in unexpected ways. A circuit can be affected intermittently, if a loose or bare
hot wire touches ground chassis only when the car is moving. A quick analysis of the diagram
can tell you how the circuit is supposed to operate; what points in the circuit you can actually
access for testing; components you may disconnect; connectors you can unplug to isolate
portions of a circuit; and switches and splices you may access for testing. Look for the most
likely problem sources. This may include connectors usually power and ground wires in the
same connector that may have become loose , splices, and components. For example, if one or
more lights don't work and you can't trace the wiring, maybe you could check the wiring and
connections at the switch, power feed, and load. If the diagram says ground is shared by more
than one component, check the operation of those components. If they operate correctly, you
know the problem lies in the part of the circuit that works directly with the affected component;
otherwise, see where those components share a connector. When possible, before you start,
inspect the part of the wiring in those sections of the circuit that you have access to, and check
for burned wires, wires with melted insulation, or loose wires. Wiggle wires to make sure they
are connected. Set your voltmeter to the DC voltage scale, at around 20 volts, and connect your
meter across the fuse holder. If there's a short in the circuit, you meter should read some
voltage. If you are using a test light, you can also connect the light across the fuse holder.
When there is a short, the light will illuminate. Now remove the load from the circuit and check
your digital multimeter DMM again. For example, in the example diagram above, we could
remove the light bulb first and then the solenoid. Removing loads, disconnecting switches, or
unplugging devices is a practical way to isolate the section of the circuit where a short circuit is
located. However, there will be times when you won't have access to a load or a connector in a
circuit for this purpose. In a situation like this, you could use a jumper wire to connect a meter
lead to the input and output voltage side of a component or device, or probe a section of a wire
close to the load, switch or connector. Use any combination of strategies to help you isolate
sections of a circuit as you gradually move towards the power source from the suspected
trouble points. A simple short circuit can turn into an expensive repair. Photo courtesy of Eli
Christman on Flickr. A short finder is another practical method to locate shorts in a circuit. This
device includes a circuit breaker and a compass or Gauss gauge. However, some car
manufacturers recommend not using a circuit breaker in place of a fuse when testing for short
circuits. While both fuses and breakers are used to protect an electrical circuit from overload,
fuses are quicker to react melt to the presence of unwanted high electrical current. Still, a short
finder is a popular and practical tool in use today. The advantage with this method is that you
don't have to dig through a harness or remove panels to follow a hot wire in a troubled circuit.
As long as you can move the compass close to the wire with the short, the needle will keep
deflecting, even if the wire is located behind a firewall or panel. The only problem with this
method is that, depending on the circuit and the location of the short, it may be difficult to trace
all sections of a circuit using the compass. A wire may suddenly go into a path buried under
engine components where you can't reach. Still, you may find a circuit finder useful in
combination with the methods described here in the previous section. It certainly can be of
help. Check the operation of the circuit and locate loads and connectors using the wiring
diagram for your vehicle make and model. Photo in the Public Domain. Using the electrical
wiring diagram for the circuit you intend to test and understanding how the circuit is supposed
to operate are key to finding a short circuit. The strategies described in this guide can help
locate shorts faster. Even if you don't have access to every point in the circuit, you still may
learn what section of a circuit is affected. Remember to isolate a circuit in sections: disconnect
components, unplug connectors, and use jumper wires as necessary. And don't forget to
participate in our poll below. Let us know about your favorite tool to diagnose car electrical
shorts. Do you know that some car manufacturers recommend using a sealed beam headlight
as a diagnostic tool as a test light when all you have is a circuit breaker? The sealed beam light
serves as a load and as a limiting current device in the circuit. We've included the sealed beam
headlight in our poll to see how many of you use this type of light as a tool. And thanks for
participating. Content is for informational or entertainment purposes only and does not
substitute for personal counsel or professional advice in business, financial, legal, or technical

matters. Question: Something keeps draining the battery on my daughter's Jeep Liberty, and
we're trying to find the problem. Any ideas as to where we might start looking? Check your
battery connections at both ends, especially ground. If necessary, check the headlights circuit
and engine grounds for loose or corroded terminals, damaged wires. You may need the wiring
diagram for your specific make and model. You can find a relatively cheap aftermarket copy at
most auto parts stores. Hope this helps. American auto manufacturers were on a roll in the s.
Designing was very competitive, and, through hot-rodding, engines and horsepower increased
dramatically. Thus, the American Muscle Car was born. Many people purchasing RVs have no
real camping experience, so RV campgrounds are being inundated with requests for their
people to do things that are the RV owner's responsibility. RV owners need to learn how to
perform their own site maintenance. Intake manifold leak diagnosis can be tricky but you can
use a few simple techniques to diagnose the problem. Don't let trouble code P or P leave you
without your ride and, worst of all, with an expensive repair bill later on. A basic knowledge on
the electronic fuel injection system eliminates the guesswork in the calibration of LPG-powered
cars. Here are eight simple tips to help give tires more traction in the snow. Experienced RV
campers know what they need to do to find a great campsite when they travel. Motorcycle
helmets are trendy items that reflect your personality. What type of helmet do you want for
yourself? Paying for air is annoying. Here is how you can find free air, and also how to set your
tire pressure for the best performance of your tires and your car. Is jump starting bad for your
car? You'd be surprised what you find out. What happens behind the scenes will shock you.
Learn the different signs of a bad alternator to make a faster diagnosis. You can make some
repairs using a few common tools. In , the East German government released the horrible
Trabant car on an unsuspecting Communist world. You don't need a lot of money to start selling
classic cars, you just need to buy the first car at a good price and then do it again. If you're
thinking of buying a classic VW Beetle, you need to know a few things beforehand. Discover
why the best bargain to be had is from someone who doesn't know he wants to sell. Identifying
the type of noise and when it happens can help you diagnose your transmission problem. Auto
Repair. DIY Auto Repair. RV Living. Safe Driving. Learning to Drive. All-Terrain Vehicles.
Commercial Vehicles. Automotive Industry. Automotive History. Related Articles. By Jerry
Fisher. By Don Bobbitt. By Dan Ferrell. By Victor Mangubat. By Linda Sarhan. By Isabella. By
John Dove. By electronicsguy. By Rupert Taylor. By Mary Wickison. At its most basic, a short
circuit is a fault in the wiring harness, which shunts electricity between circuits before getting to
its destination. A short-circuit should not be confused with an open circuit, in which current
does not flow at all. Though the symptoms of a short circuit can be similar to an open circuit,
diagnosis is a bit different. To understand how to find a short circuit, though, we need to
understand how a properly-functioning circuit works. There are many ways that electricity is
carried around the car electrical system, and a short circuit could easily interrupt the proper
flow of electricity in any of them. We can roughly divide the car electrical system into sensor
and actuator circuits. Types of sensors include oxygen sensors, light sensors, switches, speed
sensors, and the like. Actuators can be motors or lights, or similar. In either of these circuits,
proper function is assured as long as the wiring is intact, but there are many ways that any
circuit could be interrupted. Rodent damage, chafing wires, shoddy installation practices, water
intrusion , and impact damage are just a few of the things that can interrupt your car's electrical
circuits. Inadvertently driving a screw through a wiring harness is a great way to cause a short
to ground or short to power or both. There are two types of short circuits, short-to-power and
short-to-ground, in which electricity takes an unintended shortcut without going through the
intended sensor or actuator. With all the technology in the modern automobile, from powertrain
management to entertainment systems and everything in between, it should come as no
surprise the amount of electrical wiring needed to connect it all. Metal recyclers estimate some
1, wires, about a mile connected end to end, keeps the average modern luxury car connected,
for example. Short circuits can damage electronic components, set the check engine light, blow
fuses, drain the battery, or leave you stranded. It might seem complicated, but the best thing
you can do is divide and conquer. Modern electrical wiring diagrams EWD are color-coded,
which can ease diagnosis, though diagnosing a short circuit is still no walk in the park. Tracing
a short circuit takes time and patience. When testing 12 V circuits, you can usually start with the
fuse in the affected circuit. Remove the fuse and connect the test light across the terminals of
the fuse socket. The multimeter, set to measure continuity, can be used in a similar way.
Disconnect battery positive, set the positive probe on the load side of the fuse, clamp the
negative probe to battery negative. If there is a short circuit, the test light will illuminate or the
multimeter will beep. Now, divide and conquer. On 5 V circuits, such as those used by the ECM
to sense and control the engine and transmission, disconnect the ECM and the battery, set the
multimeter to measure continuity, and probe between the circuit and body ground or engine

ground. Follow the same divide and conquer method to determine the approximate location of
the short circuit. Once you find the short circuit, then you can go about repairing it. Before
reconnecting the battery or putting in a new fuse , recheck for short circuits with the test light or
multimeter. Benjamin Jerew. Benjamin Jerew is an ASE-certified Master Automobile Technician
with over a decade of experience in auto repair, maintenance, and diagnosis. Updated January
03, Cars are dangerous and can kill people who work on them - proceed at your own risk.
Diamond symbols linked to decision text. I've also posted a series of flowcharts for
troubleshooting laptops and PC troubleshooting. Troubleshooting car wiring and electrical
problems for ignition switch, lights and motors I s there an open circuit with key on "run"? The
ignition switch in the car is just like any other low voltage, multi-pole electrical switch, except
it's turned by a car key rather than a knob or paddle switch. Ignition switches usually have four
basic states: Start, run, accessory and off. Note that many systems are live in the "off" position,
which is why you should always disconnect the battery ground when working on the car. When
you turn the key to the "start" position, you have to hold it in place against a spring force, and
as soon as you relax, the key will return to the "run" position. The main difference between
"start" and "run" is that the "start" position powers the starter motor and the solenoid that kicks
the starter gear into the flywheel. If you keep the key to start while the car is running, you'll burn
out the starter, and very likely burn up some wiring as well as it's not sized for continual
operation at the high current draw that the starter requires. The "run" position turns on all of the
electrical systems in the car, except for the starter circuit. On older cars, the only critical
electrical circuit required to run the engine is the coil circuit, which creates the high voltage for
the spark plugs. You can pop start and run an old car with a weak battery, no alternator, no
functioning circuits other than the coil circuit, which demands very little current. If you're
driving around just fine all day, and then the car dies a few minutes after you turn on your
headlights which grow dimmer by the second , it's a good bet that your charging system isn't
working. So when you turn the key to the "run" position, you should see around If you don't see
any voltage, it means there's an open circuit somewhere between the positive terminal of the
battery and the positive terminal of the coil. That open circuit can be in the wiring between the
battery and the ignition switch, or between the ignition switch and the coil. The only tool you
need to troubleshoot car wiring problems is a simple multimeter, either digital or an old analog
meter with a needle, as comes with some ignition timing kits. Return to Wiring Diagnostic Chart
I s this a starting problem. While the starting circuit includes the running circuit, this flowchart
is for troubleshooting running problems. If all of the accessories work fine with the key in the
"run" position, ie, windshield wiper, heater blower, radio, etc, and the car won't start, you have a
starting circuit problem. It may turn out that the car won't start due to a failure with a run circuit
component, such as the coil, distributor or electronic spark control computer, but those
possibilities are covered on the flowchart for when the car won't start. Return to Wiring
Diagnostic Chart I s the problem and accessory failure? Devices such as the windshield wipers,
heater blower and radio are considered accessories by some manufacturers, and they generally
operate on the "accessory" as well as the "run" switch postions. Rear window defrost and
power windows are also accesories, while power door locks are one of the circuits that operate
even if the ignition switch is turned off. And we're talking about electrical failure here. If you
turn on the windshield wipers with the car not running so it's quiet and you hear the electrical
motor running but the wipers aren't moving, it means that there's a mechanical linkage failure
between the motor and the wiper arms, not an electrical problem. If you hear an odd noise when
you run the defrost blower, it may be some leaves or paper in the vents, it may be bearing
failure, but it's not electrical. A power window that makes noise but doesn't go up or down or a
lock that goes "click" without locking or unlocking doesn't have a power or wiring issue, those
are all mechanical failures. Newer cars have large numbers of relays, in addition to fuses and
fusible links. The purpose of an electrical relay in a car is to switch a higher current than you
want wire all the way back to the stalks on the steering column, not to mention the heavy gauge
wire and heavy duty switches that would be required. So the circuit that runs from the ignition
switch to the relay actuates the relay which the connects the battery current to the device. Older
cars may only have one relay in the car, the motor starter relay switch, which allows the ignition
start circuit to connect the battery with the starter, while newer cars may have a dozen or more
relays for all of the power options. Return to Wiring Diagnostic Chart H ave all accessories
failed? For a single accessory or device failure, the first thing to check is the fuse. Your owners
manual the little book that lives in the glove compartment will show you the location of your
fuse box and the layout of the fuses. The layout is important, because if you're lying on your
back with a flashlight, your feet in the back seat, trying to figure out which fuse you want to
check, it helps if you already know where it is. Otherwise, you may not figure out whether the
labels go with the fuse above or the fuse below the label. You check the fuse by disconnecting

the battery ground for safety and then removing it and visually checking if the flattened wire in
the plastic section is still intact. If you can't tell by looking at it, use your multimeter to make
sure there is continuity through the fuse. You may need pliers to pull out the fuse if it's hard to
grip, just don't break anything. A decent fuse box comes equipped with spare fuses for the
different current ratings, 5 Amp, 10 Amp, 20 Amp. If the 12 volts is present, check that the
device is grounded. It may have a separate ground wire or it may be grounded through
attachment to the metal car body, all of which is at ground. If the accessory has power, ground,
and still doesn't work, the only possibilities are that the device has failed or the switch on the
device like the power button on a radio has failed or is turned off. As long as there is power to
the accessory, the ignition switch isn't the problem. Return to Wiring Diagnostic Chart I s the
battery running down? If you park any modern car for a few months without disconnecting the
battery, it will run the battery down just based on the current draw of the clock radio, computer,
and any other "always on" devices. If the battery runs down in just a few days, it's likely that
you have a failed "always on" device that is drawing too much current, or a mechanical switch
problem. A mechanical switch problem on a light for a trunk or a glove compartment can cause
the battery to run down in a few days or a couple weeks, depending on the size of the bulb and
the state of the battery. Do not get into your trunk and close the lid to find out if the light turns
out, you can die that way. Just pull the bulb and see if the problem goes away. So this first
logical question if your battery is running down is whether or not it's charging in the first place.
The simplest test for the charging circuit is to test the battery state with your multimeter while
the car is running, usually on the 20V DC scale. The voltage should be well over 13 volts if the
battery isn't fully charged, depending on the car. If this voltage isn't present, the problem could
be anything from the ground, to the state of the battery connectors, to the alternator, voltage
regulator, or computer. Before you worry about testing the alternator, check the drive belt. If the
alternator isn't getting turned at high speed, it's not going to be able to charge anything. The
output of the alternator is a bridge rectified AC, pretty choppy, that will read funny on an AC
meter setting, something in the tens of volts, since AC meters are designed for 60 Hz RMS. If
you have an alternator with one failed diode that's putting out enough current to keep the car
running fine but not enough to keep the battery charged enough to start the car in cold weather
if you only take short trips, it can be rebuilt. But if you can't do it yourself, the rebuild fee may
well be higher than the cost of an after-market replacement, so get quotes. Old alternators had
bridges built from individual diodes that could be replaced for a buck, newer alternators use a
potted bridge rectifier assembly, you have to replace the whole thing if one diode fails. If the
charging system is functioning and the battery is running down, either there's an unplanned
draw or the battery is failing. There are a couple of home tests you can do on a battery. One is
the specific gravity test, that checks the acid condition in a battery, assuming the cells can be
opened. The specific gravity tester is just a little syringe with different density plastic balls
inside in a row. You suck a little battery acid into the syringe, and refer to the chart that tells you
the condition based on how many balls float. Another home test is to check the DC voltage.
Turn the headlights on for a half a minute, and then turn them off for a minute or two and check
the battery voltage. If the voltage drops below around If the battery shows on the order or 10V
and burbles away while it's charging, you have a bad cell. If the battery is within a couple
months of its expire date, either before or after, just replace it. But if the battery tests fine or
you've already thrown in a new battery or exchanged batteries with your other car, and it still
runs down, you have an bad drain on the battery. If it runs down while the car is just sitting, that
means you have a drain in one of the "always on" systems. Get on Google and check your car
model for the standby power drain on the computer, clock radio, etc. If it's in the hundreds of
milliamps, that may be the problem if the battery runs down in just a couple weeks. A poorly
designed or installed car alarm system may have the same effect. You can check the standby
power drain on the car by inserting an multimeter with a sufficient DC amp rating in the positive
circuit, by removing the positive battery connector and inserting the meter between the battery
and the connector. This is strictly a leakage or standby drain test. Many meters will offer a
special "unfused" connection for measuring DC Amps in the 2 amp or 20 amp range. Don't
stand their staring at the metter, touch make the connection with your probe, read the meter,
and disconnect, it's not designed to dissipate power over a long interval. Return to Wiring
Diagnostic Chart I s the voltage regulator good? The voltage regulator controls the amount of
current flowing to the rotor field windings, which transform the rotor and it's iron core into an
electromagnet. As the pulley spins this electromagnet inside the stationary windings stator of
the alternator, current is induced in the stator, which is used to charge the battery. In order to
prevent the battery from being overcharged and overheated, the voltage regulator monitors the
circuit and limits the current flow to the alternator to a safe level. This is necessary because the
alternator has no transmission, ie, the speed the rotor turns is controlled by the engine RPM

and nothing else. If you didn't have a voltage regulator limiting the current to the rotor on the
highway, the battery would soon be overcharged. And since the alternator is doing real work
when the rotor is energized, an "always on" alternator would have a negative effect on gas
mileage, like an air conditioner. Newer alternators use an internal voltage regulator, which
makes troubleshooting a hassle, basically a "swap the alternator" job unless you can identify
the terminals on the outside of the alternator that will allow you to monitor the activity of the
voltage regulator, ie, the input to the field windings on the rotor. Older cars use external voltage
regulators, which are usually two wire devices that can be easily checked for a dead short or
open. External voltage regulators are normally grounded through their mounting on the firewall,
so cleaning up the bolt and remounting can't hurt. You can check the 12V input to the voltage
regulator with the key on "run" and monitor the output of an external voltage regulator with your
meter with the engine running, the important thing is that it's positive and changes with engine
RPM and time. External voltage regulators are a cheap part, internal voltage regulators require
opening up the alternator, and may be priced to encourage you to purchase a new alternator.
Return to Wiring Diagnostic Chart H as there been a single lamp failure? If you have a headlight
out, a taillight, a brake light or a blinker turn indicator that doesn't come on even though it
flashes on the dashboard, you probably have a bulb failure. If replacing the bulb doesn't fix the
problem, use your multimeter to check if the bulb socket is getting 12 volts DC when the bulb is
supposed to be on. Best bet is to wrap your probe with electrical tape, all except the very tip. If
it is getting 12 volts, make sure you are seating the bulb in the socket correctly, some of them
are pretty tricky, with push and turn, and require some force. If the socket isn't energized, the
failure is either in the wiring or the switch. In the case of paired lights, like the headlights or tail
lights, if one works, the switch is good so the problem is in the wiring, frequently the socket
ground failing due to corrosion. If a paired set of lights has failed, the switch is the best guess,
but check the wring diagrams to make sure they aren't using a common wire. The problem with
new cars, with all the lights being controlled from a stalk on the steering column, is that the
switch replacement is expensive and a pain in the behind that you don't want to try without a
decent manual for the car. The brake lights and reverse lights have separate mechanical
switches on the pedal and shift assembly respectively, so they are less expensive and easier to
replace. One trick with brake lights is to remember that they are wired through the turn signals.
So if you have a problem with a brake light, it may be a fault in the turn signal circuit. Return to
Wiring Diagnostic Chart I s the problem a blinker failure? You only need one turn signal flasher
to cause the left or turn signals to blink, since they go one at a time. When the flasher fails, the
turn signal won't make its characteristic sound, and the lamps will generally stay off, though I
suppose there may be an "on" failure possible as well. Flashers are thermal switches in which
the heating of the switch as electricity flows through it causes the mechanical connection to
break, allowing it to cool and make contact again, repeating the process as long as the turn
indicator is on. Another flasher drives all four lights for the emergency blinker circuit. Some
emergency blinker circuits won't work properly if any of the four bulbs have failed, so check all
four blinkers before replacing the flasher. If the flasher stops working, you can check that it has
12 volts coming in when the turn signal is on. If it doesn't, the first check is the fuse, but the
next step is to replace the flasher, since troubleshooting the wiring and the turn signal yoke
switch is not only difficult, but an outcome you are hoping to avoid:- Turn signals set on the
column are supposed to automatically release when the wheel returns to straight. On very
gradual turns, this may not occur, and it's not considered a failure. However, if you replace your
turn signal yoke on the column and notice that your turn signal to one side or the other now
releases stubbornly or not at all, it may be a question of having overtightened one of the little
bolts holding the yoke in place, or a missaligned release for a cam or trigger to hit. If you still
have the steering wheel puller, it's worth taking it apart again and checking the torque on the
bolts, if not, you should develop the habit of taking the turn signal off manually, or you'll drive
everybody else on the road nuts. Return to Wiring Diagnostic Chart H as a fusible link blown?
Fusible links are the fail-safe, the last line of electrical system defence in many cars. The fusible
links are located very close to the battery, in the individual power circuits for running the car. If
there's a short circuit that doesn't pop a fuse box fuse, either because the circuit isn't routed
through the fuse box or because the fuse has been replaced with an oversized fuse or a piece of
wire , the fusible link will melt and open the circuit. You may be able to visually identify a blown
fusible link by melted wire insulation on one of the bundles of wires between the positive
battery terminal and the first major connection block, heading towards the ignition switch.
Return to Wiring Diagnostic Chart I s the ignition switch open? If all of the fusible links in the
ignition run circuit are healthy, it means you should be getting full battery voltage to the ignition
switch. Rather than messing around with the multimeter probes under the dashboard with a live
circuit and the chance of causing a short, it's safer to dissconnect the battery ground and check

for continuity on the positive circuit. Your multimeter may have a continuity setting that makes
an audible tone or beep when the meter detects a closed circuit a successful wire path or you
may have to use the lowest resistance setting and look for a resistance of below 1 Ohm. The
audible continuity function is very useful because you can concentrate on where you are
putting the probes rather than looking two places at once. A length of wire with alligator clips
that you can reach to the positive battery connector is handy, using one side of a set of regular
jumper cable for the battery works fine as well, as long as they close good enough to hold a
slender multimeter probe. If you determine that the ignition circuit wire on one side of the
switch to the other for the circuit remains open when the key is turned, you have an ignition
switch failure. If the circuit between the battery and the ignition switch is open no continuity , go
back to the engine compartment and check for continuity through the main connection block,
which means separating the connector and sounding out the circuits on the side with the wires
heading back towards the positive terminal on the battery. If you find a blown fusible link at this
point, just move over to the right on the flowchart. It is very, very useful to have the shop
manual wiring diagrams at this point, or at least, a decent aftermarket manual drawings for
identifying wire colors and paths. Without the wiring diagrams, it's difficult to determine which
wires are supposed to be connected directly to power, which through relays and switches, and
which carry signals rather than battery voltage. Return to Wiring Diagnostic Chart A re the
battery connectors good? Don't laugh. If the car doesn't start and you have no power to
anything, check the battery connectors and make sure they haven't corroded to the point that
there is an insulating layer of smegma between the battery post and the connector. If the wires
aren't molded into the battery connectors, it's also possible that the clamping surface of the
heavy gauge wire to the connector has corroded to the point that that circuit is open. See my
page for replacing car battery connectors. Return to Wiring Diagnostic Chart I s the failue an
open circuit? This is the final step in searching for an open circuit, and it's an iterative process,
ringing out each stage of the circuit between any connector blocks. On older cars, you may find
that the wire from the battery to the coil, for example, goes straight from the battery to the
ignition switch to the coil with no other connections, which makes it a trivial process. In fact, I
accidentally hot wired my Mustang some thirty years ago when rewiring the car by accidentally
leaving the ignition switch out of the circuit. Once the car was started, it wouldn't stop when the
key was turned off. Start by removing the negative battery connector so there's no potential of
completing a circuit accidentally and turning the key to the run position. Whatever circuit you
are troubleshooting for an open, start at the positive battery connector, and check the
continuity to the end point of the circuit ie, the device that isn't getting power, such as the coil.
If you have continuity, either the ground on the device is bad, or the device itself has failed open
like an internal short having melted a wire inside. But assuming that you don't see continuity,
since this is a test for an open circuit, start working your way back towards the battery, by
checking the continuity at the next accessible point, which is usually a relay or a bulk
connector. On newer cars, there may be a half dozen or so bulk connectors, plus the ignition
switch, between the device and the battery. When you regain continuity, you know that the open
circuit is between the last two access points you checked, the one where you had continuity
and the last one where you didn't. At this point, you have to unwrap the wire bundle so you you
can physically inspect every inch of the path and look for a break or a failed splice or
connection that you couldn't access before. Return to Wiring Diagnostic Chart H ave you
checked for a short after a blown link? Don't just replace the blown fusible link without
checking if it blew due to a short circuit that is still in effect. A short circuit, by definition, is a
circuit with an unexpected path to ground, meaning the electricity will return to ground without
powering whatever device the circuit is intended to power. In order to safely test for a short
circuit using convienient bare metal as ground, it's easiest to leave the ground to the battery
connected and remove the positive battery connector. But make sure you keep it well away from
the positive battery terminal when it's off, or cover the positive battery terminal with a plastic
cap or a heavy insulating sheet. When you are sure the positive battery terminal is disconnected
and isolated, you can turn the ignition key to "run" and check for a short from the other side of
the blown link to the battery ground or to any bare metal spot on the car. If there isn't short on
the other side of the blown fusible link, there are a couple of possibilities. First, there may have
been a temporary short circuit that blew the fusible link and is no longer in place. This is most
likely if you had been working on the car without disconnecting the battery ground. Next, the
device that developed a high current draw, perhaps an internal short, may have failed open at
the same time that the slow blow fusible link did it's job, albeit too late. The fusible link may
have been defective and slowly failed with time, or the insulation may have been compromised
letting the wire corrode and increase the resistance. Last, there could be a short in a circuit that
is only inline when a relay is powered and closed, you'll have to determine that from the

particular circuit the blown link is in. When you replace a fusible link, do it with an exact
replacement, or if you can't get one, a fusible link of a slightly lower rating. Better to have it
blow too fast than not at all. Don't try splicing it in without cutting the blown link back. Cut off as
much wire as you possibly can leaving room for a splice heading towards the ignition switch,
and go back to the other side of the main splice for all of the fusible links on the battery side.
Return to Wiring Diagnostic Chart I s the problem a short circuit? Locating a short circuit is very
similar to locating an open circuit, except you are searching for continuity to ground on a
supply wire, where you'd expect to see 12 volts, as opposed to looking for a break in the circuit
back to the battery. Start at the ignition switch side of the blown fusible link, with the positive
disconnected from that battery and insulated from accidental contact as described above, and
with the ignition key on "run" check again for continuity between the supply wire and and a
convenient ground spot on the car. Follow the shorted wire to the next connector, undo the
connector, and locate the wire on the other side by the color coding or connector numbering. If
the wire on the other side isn't shorted to ground, you know that the short is physically located
between that connector and the last place you checked. Otherwise, proceed to the next
connector or access point, and check again for the corresponding wire being shorted to
ground. Just keep moving forward until you find the circuit stage that's shorted. If the short only
appears at the end of the circuit and is in the device, such as a motor or a sensor, than that
device has melted down and failed in a shorted state, so it has to be replace. However, if the
short appears in one of the intermediate stages, in the wiring bundle, you'll have to unwrap the
bundle and visually inspect the wire all along the section where you know the short must be.
You really need to check minutely if it's not obvious, the hardest shorts to detect are those
where the wire insulation has failed on two adjacent wires and they are touching side by side, or
where the insulation was compromised alongside the firewall and the facing side of the wire
looks normal. When you locate the shorted wire, assuming it's not broken, simply wrapping it in
electrical tape will usually suffice if the fusible link, which you can now replace, did its work
well. To summarize what we detailed a few weeks ago, in order for electricity to do useful work,
a circuit needs three things: a voltage source, a path for the current to flow, and a load device to
offer resistance to the flow of current. In a car, the voltage source is the battery or, once the car
is running, the alternator, with the battery acting as a filter. The path for current to flow is
usually a wire connecting the positive terminal of the load device to the battery, supplying
voltage, and another wire connecting the negative terminal of the load device to the body of the
car to provide the ground return path. The load device is the light bulb, the fan motor, the
radioâ€”whatever is using the electricity in the circuit. In addition, in most car circuits, there is
also a fuse and a switch. Thus, in the minimum real circuit, current flows from the positive
battery terminal, through the fuse, to the switch, into the load device, through a ground wire
connected to the body of the car, through the body of the car, and back to the battery, like this:.
A basic circuit with voltage, a load device, a fuse, a switch, and a path for current to flow. If the
fuse is blown, that also creates an open circuit. But look at the diagram. While it is possible for
wires to break in the middle, it is far more likely for an open circuit to be caused by a connector
pulling off a component, or by a wire pulling out of the back of a connector. As we discussed
two weeks ago, in the figure below, the switch is in the open position, so no current should be
flowing. We show two possible paths for a short circuit:. Two different shorts to ground, the
first protected by the fuse, the second unprotected, resulting in melted wires. Failure Mode 3:
Short Circuit to Power In figure 4, we show two light bulbs, each with a fuse and a switch. The
switch to bulb1 is closed, so current flows to it, and from there, to ground. The switch to bulb2
is open, so no current should flow to it, and the light should be out. This is an example of a
short circuit to power. What happens in a short to power. If you imagine wires running together
in old cloth-wrapped harnesses, chafing against clips and each other, rubbing off their
insulation until bare wire is touching bare wire, you can see how if, for example, you hit the
brakes and the fan comes on, this kind of short to power is usually the root cause. Why are you
listing it separately? But I list it separately because when you are trouble-shooting an electrical
problem in a car, you want to know if the cause is a component e. An example of component
failure a broken filament inside a bulb. In the figure below, we depict that resistance is present
at every connection in a circuit. A light might come on, but flicker and then go out. A motor
might groan and turn for an instant, then stop. For now, though, just park the thought that a
high-resistance failure is a non-binary circuit failure. That is, the circuit might not be open, but
also might not be closed enough to allow enough current to flow. Resistance is present at every
connection. That was actually quite a bit. Maintenance and Tech. A Story About. Your weekly
dose of car news from Hagerty in your inbox. See more newsletters Thanks for signing up. Sign
up. More on this topic. Share Leave comment. Read next Up next: American car designer Tom
Tjaarda passes away. Every passenger vehicle has a fuse box. Fuses are electrical devices that

are designed to stop circuits from being overloaded. When automotive fuses blow, they will
cause problems with the functioning and accessories of your vehicle. The assigned circuit for
each fuse should be shown in a diagram. Some fuses will easily come out by hand, while others
might require the use of a pair of pliers. A blown fuse will be black on the inside with a melted
metal ribbon, and the glass encasing might be cloudy. Visually inspect each fuse and replace
faulty ones as needed. Replacing faulty fuses in your vehicle is an easy fix, but there might be
an underlying factor that causes them to keep blowing out. Here are the 2 most common
reasons that your car keeps blowing fuses. If your car keeps blowing fuses, you need to get to
the underlying cause of the problem. Replacing a fuse is an easy, cheap fix, but problems that
keep causing fuses to blow can be much more complicated. For all of your auto service and
repair needs in the Phoenix, Arizona area, you can trust the experts at Virginia Auto Service.
Our ASE certified technicians have a reputation for doing the highest quality work and
providing outstanding customer service. Just book an appointment online or give us a call at
Your car has a short circuit. Automotive fuses are used to protect the electrical components
and wiring system for your vehicle. A short in the electrical system will just cause a fuse to
blow, rather than the wiring overheating or melting. A short is just a poor connection between
two conductors that supply electricity, causing an electrical overload in the circuit. Fixing a
short circuit is much easier than identifying the location of the problem. There are 3 typical
causes of a short circuit in your car: Fraying of the w
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ire insulation. If one of the wires is frayed and becomes exposed, it can touch the metal frame
or the ground, causing a short in the circuit. The wire might move around a lot and only
occasionally come into contact with a surface, causing intermittent shorts. This is still enough
to blow a fuse. An electrical device is malfunctioning. Internal damage to your windshield wiper
motor or power locking components can cause these systems to use more current flow than
normal to keep working. This will overload the circuit causing it to short. A conductor is being
exposed to the elements. If there is a leak somewhere in your car, fluid could be wetting the
wiring harness and connection points. A wet conductor can easily cause the circuit to short.
Improper fuse replacement. Fuses can keep blowing out if someone has replaced a blown fuse
with one of higher amperage. There are a lot of different types of automotive fuses in both
amperage and material. Home Reviews Services Terms and Conditions.

