Charging system diagram

A car uses quite a lot of electricity to work the ignition and other electrical equipment. If the
power came from an ordinary battery , it would soon run down. So a car has a rechargeable
battery and a charging system to keep it topped up. The battery has pairs of lead plates
immersed in a mixture of sulphuric acid and distilled water. Half of the plates are connected to
each terminal. Electricity supplied to the battery causes a chemical reaction that deposits extra
lead on one set of plates. When the battery supplies electricity, exactly the opposite happens:
the extra lead dissolves off the plates in a reaction that produces an electric current. The battery
is charged by an alternator on modern cars, or by a dynamo on earlier ones. Both are types of
generator , and are driven by a belt from the engine. The alternator consists of a stator - a
stationary set of wire coil windings, inside which a rotor revolves. The rotor is an electromagnet
supplied with a small amount of electricity through carbon or copper-carbon brushes contacts
touching two revolving metal slip rings on its shaft. The rotation of the electromagnet inside the
stator coils generates much more electricity inside these coils. The electricity is alternating
current - its direction of flow changes back and forth every time the rotor turns. It has to be
rectified - turned into a one-way flow, or direct current. A dynamo gives direct current but is less
efficient, particularly at low engine speeds, and weighs more than an alternator. A warning light
on the dashboard glows when the battery is not being adequately charged, - for example, when
the engine stops. There may also be an ammeter to show how much electricity is being
generated, or a battery-condition indicator showing the battery's state of charge. Moving a
magnet past a closed loop of wire makes an electric current flow in the wire. Imagine a loop of
wire with a magnet inside it. The north pole of the magnet passes the top of the loop as the
south pole passes the bottom of it. Both passes make current flow in one direction round the
loop. The poles move away, and current stops flowing until the south pole reaches the top and
the north pole the bottom. In a dynamo the electromagnets are stationary, and are called the
field coils. The current is produced in an armature - another set of coils wound on to a shaft and
turning inside the field coils. The principle is the same as that of the alternator, but the current
goes to a commutator - a metal ring split into segments that are touched by carbon brushes
fitted in spring-loaded guides. Two segments touch a pair of brushes and feed current to them.
As the armature turns, the current changes direction. But by then another pair of commutator
segments has come under the brushes, and this pair is wired up the other way round - so the
current coming out always flows in the same direction. The current from an alternator is
rectified into direct current by a set of diodes that allow current to flow through them in one
direction only. The alternator has a transistor-operated control device that regulates the voltage
by supplying more or less current - as required - to the electromagnet. The rectifier and
regulator are usually inside the alternator housing, but on some alternators they are outside,
mounted on the alternator body. A dynamo does not need a rectifier -there is a voltage regulator
in a separate box, which has relays. The Video Course teaches you everything about modern
cars. Inside an alternator the belt-driven rotor becomes an electromagnet when current is fed to
it. As the rotor revolves it generates a higher current in the stator windings. This makes current
flow again, but in the opposite direction. A car alternator uses an electromagnet in order to
boost output of electric current. To charge the battery the voltage supplied to it must not be too
low or too high. One relay controls the voltage level by briefly cutting off the current in the field
coils. The second relay prevents the dynamo from overcharging and damaging the battery.
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. To make an engine start it
must be turned at some speed, so that it sucks fuel and air into the cylinders , and compresses
it. A car engine produces a lot of heat when it is running, and must be cooled continuously to
avoid engine damage. Modern cars are designed to have a constant through-flow of fresh air
that keeps the interior atmosphere pleasant even with all the windows shut. The incoming air
can be heated by the engine to keep the windows clear of mist and the car interior at a chosen
temperature. Maintains the battery's state of charge 2. Provides power for all of the truck's
electrical systems while the engine is running. It's a fairly simple system, consisting of a
battery, alternator, voltage regulator, indicator gauge or warning light, and the wiring that
connects the components to each other and to the components they serve. Check the belt
tension using a belt tension gauge. And while both "new" and "old" belt tension specs are
provided in your service manual, keep in mind that a belt is considered old after just 10 minutes
of use! If you do not have a belt tension gauge, press down on the belt with your thumb midway
between the two pulleys. The belt should be inspected for signs of wear. Check for oil, grease or
hard glaze on the underside of the belt; any of these can cause it to slip on its pulleys, resulting
in reduced output from the alternator. Another sign of a worn belt is a squealing noise. This

sound can also mean that the alternator is developing a bearing problem. To find the source of
the squeal, apply aerosol belt dressing to the belt. If the squealing stops or changes pitch, the
belt is the source of the noise. If the noise continues as before, remove the belt and run the
engine. If the noise is gone, the problem is inside the alternator; otherwise, the source of the
noise is outside the charging system. NOTE: A good rule of thumb is to replace the alternator
drive belt every three years, regardless of its appearance. If the light or gauge is not working,
the battery will discharge to alert you of a potential problem. The charging system should also
be checked if the engine cranks slowly or if dim headlights brighten upon acceleration. A
problem that is not as easy to diagnose is overcharging, which occurs when the voltage
regulator fails to limit alternator output. This causes the alternator to overcharge the battery,
which in turn can ruin the components that use electricity. Also the sulfuric acid battery fluid
vaporizes at a faster rate when too much current is being supplied. If the battery cells are
allowed to empty, the dry plates will deteriorate and the battery will die. It is even possible for an
overcharged battery to explode. For this reason, the battery fluid level should be checked very
few weeks. If the level is frequently low, the system is probably overcharging. Also, check the
level immediately if you should small "rotten eggs", which can be caused by vaporized sulfuric
acid. An overcharging condition can be detected with an ammeter, though a voltmeter is much
easier to use. If the ammeter shows continuously high charge rates or of the battery voltage
often exceeds The troubleshooting procedures that follow will help you head off charging
system problems before they occur. Be sure to do each procedure in its entirety; do not skip
any steps. Connect the positive lead of the voltmeter to the positive terminal of the battery and
the negative lead to the negative terminal. NOTE: Protect your eyes with safety glasses or
goggles when doing this procedure. Remove the coil cable from the distributor cap 3. Ground
the coil cable to the engine block by connecting a jumper cable between the two. This will
prevent dangerous arcing of the high-voltage spark. While cranking the engine, observe the
voltage reading. It should be above 9. NOTE: A hydrometer can be used in place of this
voltmeter test to check battery capacity. Be sure the hydrometer is clean, inside and out, to
ensure an accurate reading. The quickest and easiest is the load test. A predetermined load is
placed across the battery terminals and held for ten seconds. At the end of the ten seconds the
voltage across the terminals is measured and this voltage determines how good the battery is. If
the voltage stays above 11 volts, the battery is good and healthy. If the voltage drops between 9
and 11 volts, the battery is determined to be borderline. It will be okay in warm weather, but may
fail as the temperature drops toward freezing. If the voltage drops below 9 volts, it's no good.
The way we test the batteries state of charge is with a battery hydrometer. A hydrometer
measures the specific gravity of the acid solution. The higher the specific gravity, the more
charge in the battery. A fully charged battery will have a specific gravity of 1. When you check
the battery, you need to check each cell. All six cells must have the same specific gravity. If five
cells test at Charge the battery for about 30 minutes and test again. If the low cell does not
come up, it's bad and you need a new battery. Some variance is allowed between cells but if it is
a large variance, you may have battery problems. The individual cells can also be tested with a
voltmeter. Take a coat hanger and make two lead extensions about six inches long and attach
them to the meters test leads. Touch the positive lead to the positive terminal and stick the
negative lead inside the cell next to it. It should read about 2. Now insert the positive lead in the
first cell and the negative lead in the second cell. Proceed down the line until you get to the last
cell. Here you will put the positive lead in the last cell and the negative lead on the negative
terminal. All the cells should read the same, or within 0. If one reads 4. If you get a very low
reading or a zero reading, the cell is open and again the battery is no good. Before you do any
battery testing, you need to start with a fully charged battery. If it is not fully charged, then any
test results you get mean nothing. So always check the specific gravity before you do anything.
Also make sure the terminals are clean and tight. Now some batteries are sealed so you can't do
a cell test or check the specific gravity. In this case all you can do is charge the battery for
about 30 minutes and do the load test. You can also measure the Open Circuit Voltage across
the battery terminals with a digital voltmeter. This is the only way you can determine the
State-of-Charge. In sealed batteries you will usually see the "green eye" or "magic eye". Don't
trust it. I have seen hundreds of bad batteries with green eyes telling me they are good. It
requires a voltmeter capable of measuring at least 16 volts, down to tenths of a volt. If the
charging system on your car has an external regulator, warm up the engine before performing
the following test:. Turn off the engine, lights, and all other accessories. Attach an engine
tachometer according to the manufacturer's instructions. Connect the voltmeter to the battery
by attaching the positive lead to the positive terminal and the negative lead to the negative
terminal. Note the voltmeter reading. If you get a reading of This indicates poor electrical
connections, weak alternator output, excessive current drain from accessories or a defective

battery. If it is less than 12 volts, charge the battery. Then note the voltage reading again and
record it. Start the engine and slowly increase the speed to 1, RPM 6. Note the voltmeter reading
again. If it exceeds the engine-off voltage by more than 2 volts, the system has a faulty
regulator, a poor regulator ground, or a short circuit in the wiring between the alternator and
regulator. If this voltage reading exceeds the engine-off voltage by less than 2 volts, perform a
load test. This procedure will be detailed momentarily. With current flowing toward the battery,
voltage should read If you see no increase in voltage from your static battery test level, the
alternator or regulator is not performing properly. Before condemning these expensive parts,
however, troubleshoot further. Shut the engine off and leave the meter set for the 12V range.
Using a quality engine ground for the negative probe, again read available voltage at the
alternator. This should be approximately the same as the battery's voltage reading. If you
cannot read voltage here, a wiring or fusible link problem exists. Zero the meter and set for DC
and K-Ohms. Check the wire from the starter solenoid to the BAT connection on the alternator
for continuity and conductivity by holding a probe at each end of the wire. If no opens or shorts
exist, the meter will rest happily at the zero line. If there is too much resistance, as with a slight
open in the lead or a poor connection, the needle will read upward on the scale. An actual open
in the wire prevents the needle from registering at all. Resistance readings help locate corrosion
within wire leads, too. Battery cables or terminal clamp connections often develop such
problems. Unseen in a visual inspection, a current blockage cannot fool your ohmmeter. The
force necessary to keep current flowing is measurable. Keep the tachometer and voltmeter
connected as they were for a no-load test. Note and record the voltage reading. Start the engine
and turn on the heater or air conditioner at high speed. Turn on all lights and accessories.
Increase the engine speed to 3, RPM and note the voltmeter reading. The method of bypassing
the regulator differs, depending on the vehicle. For this reason, please note that Step 1 below of
the full-field test is for Ford models only. The remaining steps are the same for all makes. Turn
off the engine and remove the voltage regulator connector. Connect a jumper wire between the
"A" and "F" terminals of the plug, as shown at right. Once the regulator has been bypassed,
repeat the load test. Inspect the wiring for signs of wear or heat damage. If the wiring looks
good, the alternator is probably the faulty component. NOTE: When performing the no-load,
load, and full-field tests on a vehicle with a catalytic converter, try to finish them within a total
engine running time of 5 minutes. If more time is needed to finish the tests, wait 30 minutes
before continuing. This will allow the catalytic converter to cool, thus preventing it from being
damaged. Check the wiring between the regulator and alternator for heat damage or wear. The
regulator is mounted on the inner-right-side of the radiator support. Remove the bolts from the
voltage regulator. Use sandpaper to clean off the area around the bolts and the spot where the
voltage regulator mounts on the truck. This will assure a good ground. Clean, reinstall and
tighten the bolts. Perform all the troubleshooting procedures again to see if the problem still
exists. If so, the problem is either with the wiring or the regulator itself. If you have already
inspected the wiring, try replacing the regulator. Any concern about alternator output should
begin with checking the drive belt tension. Next, inspect all wire connections. To test the
alternator and regulator output, test the current flow from the alternator with an induction
ammeter. An induction ammeter, although not as accurate as more expensive test equipment,
provides a quick sense for alternator output. Since the meter simply fits over the cable or wire
insulation, you can test without removing any electrical component. NOTE: Perform the
induction meter test with the battery charge low. You want the alternator nears its maximum
output. If starter and alternator circuits check okay and the battery's cells read normal specific
gravity at a full charge applicable for open-cell batteries , the chronic low battery voltage is still
possible. Accessories like the clock or the improper hook-up of an aftermarket sound system
can cause the battery to go dead. Be sure to wire you sound system through a fused and
ignition-switched accessories ACC source. The dome, underhood and hazard lamps operate
without the ignition switch on, so check these areas first. When an aftermarket accessory taps
directly into a battery source, disconnect the accessory and see if the problems resolves. If a
current drain persists, suspect the ignition switch. A shorted ignition switch can deliver current,
even with the key is in the off position. Current may be passing to the coil or ignition module, if
so equipped. You can confirm current flow at each of these areas by taking voltage readings
with your VOM. Please save this banner to your hard drive to place on your webpage. The
charging system on your Ford truck performs two basic functions: 1. All rights reserved. All
brand names and product names used on this website are trade names, service marks or
registered trademarks of their respective holders. No portion or content of this site may be
reproduced or otherwise used without explicit permission. To report problems or provide
comments or suggestions, please click here. Charging System Troubleshooting. Temperature
Compensation Table. Open Circuit Voltage. Hydrometer Average Cell Specific Gravity.

Electrolyte Freeze Point. Vehicle is equipped with many electrical devices to drive safely and
comfortably. The vehicle requires electricity not only while driving but also while it stops.
Therefore, the vehicle has a battery for a power supply and a charging system to generate
electricity by the engine running. The charging system supplies electricity to all the electrical
devices and charges the battery. The Charging system is an important part of the electrical
system. It provides electrical current for the lights, the radio, the heater, the engines electrical
systems, and other electrical accessories. It also maintains the batteries in a charged state,
recharging them as necessary. The charging system has three main components: the alternator,
the voltage regulator, and the batteries. The alternator generates electrical power to run
accessories and to recharge the batteries. It is normally driven by a belt located off the
crankshaft. Mechanical energy from the crankshaft is converted by the alternator into electrical
energy for the batteries and accessories. The voltage regulator acts as an electrical traffic cop
to control alternator output. It senses when the batteries need recharging, or when the vehicles
electrical needs increase, and adjusts the alternators output accordingly. The batteries are a
reservoir of chemical electrical power. Their primary purpose is to crank the engine. They also
supply power to vehicle accessories when the electrical load is too great for the alternator
alone. This will give rise to an alternating current. The largest amount of current is generated
when the N and S poles of the magnet are closest to the coil. However, the current flows in
opposite direction with each half turn of the magnet. In general, the components of the charging
system are composed of alternators and regulators. However, the charging system needs to
add some additional components so that the electricity generated can be supplied to the battery
and to all electrical loads safely and precisely. The component, consisting of;. The function of
the battery is as a storage of electrical energy. Like a warehouse, the battery will store all the
electrical energy generated by the alternator and then this stored electricity is removed when
necessary. Fuse and fusible links have different functions even though have the same shape.
Fusible link can be called as main fuse which is placed near the battery positive terminal. The
function of this fuse is to protect the entire electrical system of the car from excessive currents.
Generally the fusible link has a capacity of up to more than 60 Ampere. While the function of the
fuse is as a safety of a series of specific electrical wiring, in conventional charging system there
are two fuse with same capacity its about Ampere. A fuse is used as a voltage regulator fuse
and another fuse is used to secure the CHG and Voltage relay. CHG Lights. When the ignition
key ON then this light will light up normally, as well as when the engine life of this lamp should
turn on, if it is dead then it could mean the charging system failure. Ignition key. The ignition
key works as a switch. The charging system will be activated automatically when the engine is
running, but to generate a magnetic field on the rotor coil must be done by a switch. Ignition
switch is used as a switch to connect anddisconnect power positive battery curents from
battery to rotor coil. When the ignition key is ON, then the electricity from the battery to the coil
rotor will be connected. However, when the ignition key is turned OFF then the power supply
will be cut off. So it is not possible the altenator generates electricity when the ignition key is
OFF even the engine crankshaft is rotate. The function of the regulator is to regulate the voltage
generated by the altenator. Why should it be there? This means that if the engine RPM is low,
the altenator voltage is also low, but if the engine RPM is high then the altenator voltage is also
high. The regulator will be used to keep the voltage generated by the altenator not exceeding 14
volts even if the engine run in high RPM. This voltage setting aims to protect the electrical
components of the vehicle to prevents over-voltage. There are two types of regulators, namely
type or conventional type and type of IC. The altenator input comes from the engine pulley
connected through a V belt, the rotation of the rotor will cause the intersection of the magnetic
force line with the stator coil so that the electrons flow on the stator coil. The electricity in the
stator coil is not directly connected to the battery, but it must pass through the diode bridge to
rectify the current. This is done because the current in the stator coil is AC Alternate Curent.
Charging Wires. The function of this wire is to connect the terminal B altenator with Battery.
Flow of electricity in charging system. Electricity in each position of the ignition switch. Ignition
switch ON when engine is not running. When the ignition switch is in the ON position, current
flows from the battery to the alternator. The reason for this is as follows. The alternator
generally used for the vehicle generates electricity by rotating the magnet. The magnet is not
the permanent magnet but the electromagnet that generates magnetic force by flowing
electricity inside. Therefore, it is necessary to supply electricity to the alternator before starting
the engine to prepare for generating electricity. Ignition switch ON when engine is running. The
alternator plays a major role in the charging system. Alternator has three functions of
generating electricity, rectifying current and regulating voltage. Transmitting the engine
revolution to the pulley via the v-ribbed belt turns the electromagnetized rotor, generating
alternating current in the stator coil. Since the electricity generated in the stator coil is

alternating current, this cannot be used for the DC electric devices installed on the vehicle. To
use the alternating current, the rectifier is used to rectify the alternating current into direct
current. IC regulator regulates the generated voltage to make the voltage constant even when
the alternator speed or the amount of current flowing into the electric devices change. The
following general information has been assembled as a guide for charging system diagnosis.
This test will determine if the alternator output is within its performance specification,
preventing unnecessary alternator replacement. What is the condition of the battery? The
battery must be fully charged This includes the frame and body grounds as well refer to Battery
Visual Inspection and Performance Testing. Are any fuses open? An open fuse indicates circuit
problem s that may have an effect on the charging circuit. Is the fusible link s open? If a fusible
link is open, supply voltage will be completely lost to all electrical systems or to the electric
circuit s that the open fusible link controls. Has the vehicle been modified or additional
equipment installed after it left the factory? Some of these problems may include poor ground
points, loose connections or improper wiring. Currently, he is working in the sheet metal
industry as a designer. Additionally, he has interested in Product Design, Animation, and
Project design. He also likes to write articles related to the mechanical engineering field and
tries to motivate other mechanical engineering students by his innovative project ideas, design,
models and videos. Your email address will not be published. Save my name and email in this
browser for the next time I comment. This site uses Akismet to reduce spam. Learn how your
comment data is processed. Introduction to Seals : Oil under pressure is moving in every
hydraulic circuit. This leakage of Introduction to Slotting Machine : The slotter or slotting
machine is also a reciprocating type of machine tool similar to a shaper. It may be considered
as a vertical shaper. The machine operates Skip to content. Table of Contents. Leave a Reply
Cancel reply Your email address will not be published. Continue Reading. It consists of the
alternator, regulator which is usually mounted inside the alternator and the interconnecting
wiring. It is just depleted of its charge. It can be brought back to life by recharging it with a
battery charger, or by running the engine so that the alternator can charge it. For more
information on the battery, Click Here. The alternator is a generator that produces Alternating
Current AC , similar to the electrical current in your home. This current is immediately
converted to Direct Current DC inside the alternator. This is because all modern automobiles
have a 12 volt, DC electrical system. There is also a system to warn the driver if something is
not right with the charging system. This could be a dash mounted voltmeter, an ammeter, or
more commonly, a warning lamp. If this warning lamp lights up while the engine is running, it
means that there is a problem in the charging system, usually an alternator that has stopped
working. The most common cause is a broken alternator drive belt. The alternator is driven by a
belt that is powered by the rotation of the engine. On some engines, there is more than one belt
and the task of driving these components is divided between them. More common on late model
engines, one belt, called a S erpentine Belt will snake around the front of the engine and drive
all the components by itself. On engines with separate belts for each component, the belts will
require periodic adjustments to maintain the proper belt tension. On engines that use a
serpentine belt, there is usually a spring loaded belt tensioner that maintains the tension of the
belt, so no periodic adjustments are required. A serpentine belt is designed to last around 30,
miles. Alternator output is measured in both voltage and amperage. To understand voltage and
amperage, you must also know about resistance, which is measured in ohms. An easy way to
picture this is to compare the movement of electricity to that of running water. Water flows
through a pipe with a certain amount of pressure. The size diameter of the pipe dictates how
much resistance there will be to the flowing water. The smaller the pipe, the more resistance.
You can increase the pressure to get more water to flow through, or you can increase the size of
the pipe to allow more water to flow using less pressure. Since too much pressure can burst the
pipe, we should probably restrict the amount of pressure being used. You get the idea, but how
is this related to the flow of electricity? Well, voltage is the same as water pressure. Amperage
is like the amount or volume of water flowing through, while resistance is the size of the wire
transmitting the current. Since too much voltage will damage the electrical components such as
light bulbs and computer circuits, we must limit the amount of voltage. This is the job of the
voltage regulator. Too much water pressure and things could start breaking. Too much voltage
and things could start burning out. The alternator uses the principle of electromagnetism to
produce current. The way this works is simple. If you take a strong magnet and pass it across a
wire, that wire will generate a small voltage. Take that same wire and loop it many times, than if
you pass the same magnet across the bundle of loops, you create a more sizable voltage in that
wire. There are two main components that make up an alternator. They are the rotor and the
stator. The rotor is connected directly to the alternator pulley. The drive belt spins the pulley,
which in turn spins the rotor. The stator is mounted to the body of the alternator and remains

stationary. There is just enough room in the center of the stator for the rotor to fit and be able to
spin without making any contact. The stator contains 3 sets of wires that have many loops each
and are evenly distributed to form a three phase system. On some systems, the wires are
connected to each other at one end and are connected to a rectifier assembly on the other end.
On other systems, the wires are connected to each other end to end, and at each of the three
connection points, there is also a connection to the rectifier. More on what a rectifier is later.
The rotor contains the powerful magnet that passes close to the many wire loops that make up
the stator. The magnets in the rotor are actually electro magnets, not a permanent magnets.
This is done so that we can control how much voltage the alternator produces by regulating the
amount of current that creates the magnetic field in the rotor. In this way, we can control the
output of the alternator to suit our needs, and protect the circuits in the automobile from
excessive voltage. Now we know that every magnet has a north and a south pole and electro
magnets are no exception. Our rotor has two interlocking sections of electro magnets that are
arranged so that there are fingers of alternating north and south poles. When we spin the rotor
inside the stator and apply current to the rotor through a pair of brushes that make constant
contact with two slip rings on the rotor shaft. This causes the rotor to become magnetized. The
alternating north and south pole magnets spin past the three sets of wire loops in the stator and
produce a constantly reversing voltage in the three wires. In other words, we are producing
alternating current in the stator. Now, we have to convert this alternating current to direct
current current. This is done by using a series of 6 diodes that are mounted in a rectifier
assembly. A diode allows current to flow only in one direction. If voltage tries to flow in the
other direction, it is blocked. The six diodes are arranged so that all the voltage coming from the
alternator is aligned in one direction thereby converting AC current into DC current. There are 2
diodes for each of the three sets of windings in the stator. The two diodes are facing in opposite
directions, one with its north pole facing the windings and the other with its south pole facing
the windings. This arrangement causes the AC current coming out of the windings to be
converted to DC current before it leaves the alternator through the B terminal. Connected to the
B terminal of the alternator is a fairly heavy wire that runs straight to the battery. Current to
generate the magnetic field in the rotor comes from the ignition switch and passes through the
voltage regulator. Since the rotor is spinning, we need a way to connect this current from the
regulator to the spinning rotor. The voltage regulator monitors the voltage coming out of the
alternator and, when it reaches a threshold of about When the voltage drops below this
threshold, the current to the rotor is increased. There is another circuit in the alternator to
control the charging system warning lamp that is on the dash. Part of that circuit is another set
of diodes mounted inside the alternator called the diode trio. The diode trio takes current
coming from the three stator windings and passes a small amount through three diodes so that
only the positive voltage comes through. After the diodes, the wires are joined into one wire and
sent out of the alternator at the L connection. It then goes to one side of the dash warning lamp
that is used to tell you when there is a problem with the charging system. The other side of the
lamp is connected to the run side of the ignition switch. If both sides of the warning lamp have
equal positive voltage, the lamp will not light. Remove voltage from one side and the lamp
comes on to let you know there is a problem. This system is not very efficient. There are many
types of malfunctions of the charging system that it cannot detect, so just because the lamp is
not lit does not mean everything is ok. A volt meter is probably the best method of determining
whether the charging system is working properly. The voltage regulator can be mounted inside
or outside of the alternator housing. If the regulator is mounted outside common on some Ford
products there will be a wiring harness connecting it to the alternator. The voltage regulator
controls the field current applied to the spinning rotor inside the alternator. When there is no
current applied to the field, there is no voltage produced from the alternator. When voltage
drops below When the voltage exceeds This is how voltage output from the alternator is
regulated. Amperage or current is regulated by the state of charge of the battery. When the
battery is weak, the electromotive force voltage is not strong enough to hold back the current
from the alternator trying to recharge the battery. As the battery reaches a state of full charge,
the electromotive force becomes strong enough to oppose the current flow from the alternator,
the amperage output from the alternator will drop to close to zero, while the voltage will remain
at When more electrical power is used, the electromotive force will reduce and alternator
amperage will increase. It is extremely important that when alternator efficiency is checked,
both voltage and amperage outputs are checked. Each alternator has a rated amperage output
depending on the electrical requirements of the vehicle. The charging system gauge or warning
lamp monitors the health of the charging system so that you have a warning of a problem
before you get stuck. When a charging problem is indicated, you can still drive a short distance
to find help unlike an oil pressure or coolant temperature problem which can cause serious

engine damage if you continue to drive. The worst that can happen with a charging system
problem is that you get stuck in a bad location. A charging system warning lamp is a poor
indicator of problems in that there are many charging problems that it will not recognize. If it
does light while you are driving, it usually means the charging system is not working at all. The
most common cause of this is a broken alternator belt. There are two types of gauges used to
monitor charging systems on some vehicles: a voltmeter which measures system voltage and
an ammeter which measures amperage. Most modern cars that have gauges use a voltmeter
because it is a much better indicator of charging system health. A modern automobile has a 12
volt electrical system. A fully charged battery will read about When the engine is running, the
charging system takes over so that the voltmeter will read 14 to If the voltage drops below You
may notice that your dash lights dim at this point. If this happens for an extended period, the
battery will run down and may not have enough of a charge to start the car after shutting it off.
This should never happen with a healthy charging system because as soon as you step on the
gas, the charging system will recharge the battery. If the voltage is constantly below 14 volts,
you should have the system checked. If the voltage ever goes above 15 volts, there is a problem
with the voltage regulator. If you think of electricity as water, voltage is like water pressure,
whereas amperage is like the volume of water. If you increase pressure, then more water will
flow through a given size pipe, but if you increase the size of the pipe, more water will flow at a
lower pressure. An ammeter will read from a negative amperage when the battery is providing
most of the current thereby depleting itself, to a positive amperage if most of the current is
coming from the charging system. If the battery is fully charged and there is minimal electrical
demand, then the ammeter should read close to zero, but should always be on the positive side
of zero. It is normal for the ammeter to read a high positive amperage in order to recharge the
battery after starting, but it should taper off in a few minutes. If it continues to read more than 10
or 20 amps even though the lights, wipers and other electrical devices are turned off, you may
have a weak battery and should have it checked. If one of the three stator windings failed, the
alternator would still charge, but only at two thirds of its normal output. Since an alternator is
designed to handle all the power that is needed under heavy load conditions, you may never
know that there is a problem with the unit. It might only become apparent on a dark, cold rainy
night when the lights, heater, windshield wipers and possible the seat heaters and rear
defroster are all on at once that you may notice the lights start to dim as you slow down. If two
sets of windings failed, you will probably notice it a lot sooner. It is more common for one or
more of the six diodes in the rectifier to fail. If a diode burns out and opens one of the circuits,
you would see the same problem as if one of the windings had failed. The alternator will run at a
reduced output. However, if one of the diodes were to short out and allow current to pass in
either direction, other problems will occur. This condition can cause the car to act unpredictably
and cause all kinds of problems. A voltage regulator is designed to limit the voltage output of an
alternator to If the regulator malfunctions and allows uncontrolled voltage to be released, you
will see bulbs and other electrical components begin to fail. This is a dangerous and potentially
costly problem. Fortunately, this type of failure is very rare. Most failures cause a reduction of
voltage or amperage. Since the rotor is always spinning while the engine is running, there
needs to be bearings to support the shaft and allow it to spin freely. If one of those bearings
were to fail, you will hear a grinding noise coming from the alternator. The most common repair
is the replacement of the alternator with a new or rebuilt one. A properly rebuilt alternator is as
good as a new alternator and can cost hundreds less than purchasing a brand new one. Labor
time to replace an alternator is typically under an hour unless your alternator is in a hard to
access location. Most alternators are easily accessible and visible on the top of the engine.
Replacing an alternator is usually an easy task for a backyard mechanic and rebuilt alternators
are readily available for most vehicles at the local auto parts store. The most important task for
the do-it-yourselfer is to be careful not to short anything out. Alternators can be repaired by a
knowledgeable technician, but in most cases, it is not economical to do this. Also, since the rest
of the alternator is not touched, a repair job is usually not guaranteed. In some cases, if the
problem is diagnosed as a bad voltage regulator, the regulator can be replaced without
springing for a
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complete rebuild. The problem with this is that there will be an extra labor charge for
disassembling the alternator in order to get to the internal regulator. That extra cost, along with
the cost of the replacement regulator, will bring the total cost close to the cost of a complete
and guaranteed rebuilt. This is not the case when the regulator is not inside the alternator. In
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