Alternator circuit diagram

Alternators produce electricity to power electrical devices and to charge batteries. Voltage and
amperes varies, depending on the type and its purpose, but car alternators are usually 13 to 15
volts and produce between 50 and amperes. Some modern alternators only have one wire as all
the external functions are housed within the alternator and, as the alternator is fixed to the car
engine, this completes the ground circuit. However, the majority of alternators have three or
four terminals which wires connect to. Checking typical alternator wiring is a moderately easy
task. Check your alternator to find the number of terminals it has. It's typically likely to be three,
but no more than four. You may find it easier to use a flashlight if you're looking at the
alternator in your car. Locate the terminal on the alternator labeled "B", "Bat" or "Pos. The wire
that connects to it is red and goes to the battery. It is a heavy duty wire as it has to carry high
current. Find the terminal on the alternator labeled "Neg", "F" or "Field. Typical alternators have
this terminal although some alternators don't as they are grounded directly to the engine. The
wire that connects to this terminal is black and the opposite end attaches to a metal part of the
car. Check if your alternator has a terminal marked "Ign" or "L. Most typical alternators have
this wire connection. Check to see if you have a fourth connection on your alternator. The
fourth connection is used to wire between the alternator and the voltage regulator. Labeling is
inconsistent but is often "S". If you have a fourth terminal it is for the voltage regulator. The
regulator ensures that, despite the speed the alternator spins and the amperes it produces, the
voltage is adjusted to maintain between 13 and 15 volts. Modern alternators have built-in
voltage regulators so you may not find this connection. James Stevens has been writing articles
for market research companies in the U. He has written various country profiles for inclusion in
comprehensive market reports including Vision One Research and Investzoom Market
Research. Typical Alternator Wiring by James Stevens. New car petrol engines image by
Christopher Dodge from Fotolia. Step 1 Check your alternator to find the number of terminals it
has. Step 2 Locate the terminal on the alternator labeled "B", "Bat" or "Pos. Step 3 Find the
terminal on the alternator labeled "Neg", "F" or "Field. Step 4 Check if your alternator has a
terminal marked "Ign" or "L. Free Wiring Diagram. Collection of delco alternator wiring
schematic. A wiring diagram is a streamlined standard photographic depiction of an electric
circuit. It shows the elements of the circuit as streamlined forms, and the power and also signal
links between the tools. A wiring diagram typically offers information regarding the loved one
placement as well as setup of devices and also terminals on the devices, to assist in building or
servicing the tool. A photographic diagram would certainly reveal a lot more information of the
physical appearance, whereas a wiring diagram utilizes a much more symbolic notation to
highlight interconnections over physical appearance. A wiring diagram is usually utilized to
troubleshoot issues and to make sure that the links have been made and that whatever is
present. Variety of delco alternator wiring schematic. Click on the image to enlarge, and then
save it to your computer by right clicking on the image. A first look at a circuit layout might be
confusing, but if you can review a train map, you can read schematics. The purpose coincides:
receiving from factor A to aim B. Literally, a circuit is the course that enables electrical energy
to circulation. If you know what to look for, it ll become force of habit. While initially you ll just
read them, eventually you will start producing your personal. This overview will show you a few
of the common signs that you make certain to see in your future electric design occupation.
Voltage: Measured in volts V , voltage is the pressure or force of electrical energy. This is
normally provided by a battery such as a 9V battery or mains electricity, the outlets in your
house run at V. Electrical outlets in various other nations operate at a various voltage, which is
why you need a converter when traveling. Present: Existing is the circulation of electricity, or
even more especially, the flow of electrons. It is measured in Amperes Amps , and also can only
stream when a voltage supply is connected. Resistance: Measured in Ohms R or O , resistance
defines how conveniently electrons can flow through a product. Products such as gold or
copper, are called conductors, as they conveniently allow flow of movement low resistance.
Plastic, wood, as well as air are instances of insulators, preventing the motion of electrons high
resistance. DC Direct Existing. DC is a constant flow of present in one direction. DC could flow
not just through conductors, however semi-conductors, insulators, as well as a vacuum
cleaner. In AC, the circulation of existing occasionally alternates between 2 instructions,
frequently developing a sine wave. The regularity of Air Conditioner is measured in Hertz Hz ,
and is usually 60 Hz for electricity in residential and also business purposes. Now s the fun
things. Finishing an electric engineering degree as well as then obtaining a task in the field
indicates you will certainly see a lot a great deal a great deal of these schematics. It s vital to
understand specifically what is happening with these. While they can and also will certainly get
really complex, these are simply a few of the common graphics to obtain your ground on.
Whenever you establish your certain area of electric design, you may see more intricate
representations and also signs. You ll learn also that different nations utilize different symbols.

Old alternators may be obtained for low prices at automobile wrecking yards. Many yards have
alternators already removed from the automobile, for your convenience. I do not recommend
paying full price for a new alternator, as used units cost far less money and function just as well
for the purposes of this experiment. I highly recommend using a Delco-Remy brand of the
alternator. It is a very common unit to locate in a wrecking yard, and very easy to work with. If
you obtain two alternators, you may use one as a generator and the other as a motor. The steps
needed to prepare an alternator as a three-phase generator and as a three-phase motor are the
same. An automotive alternator is a three-phase generator with a built-in rectifier circuit
consisting of six diodes. The spinning magnet is actually an electromagnet, not a permanent
magnet. Alternators are designed this way so that the magnetic field strength can be controlled,
in order that output voltage may be controlled independently of rotor speed. This rotor magnet
coil called the field coil , or simply field is energized by battery power so that it takes a small
amount of electrical power input to the alternator to get it to generate a lot of output power. This
circuit, if present in the alternator you choose for the experiment, is unnecessary and will only
impede your study if left in place. First, consult an automotive repair manual on the specific
details of your alternator. You may need more specific information, and a service manual is the
best place to obtain it. Disassemble the unit and locate terminals for connecting to the two
carbon brushes. Locate the three-phase line connections coming from the stator windings and
connect wires to them as well, extending these wires outside the alternator case through some
vent holes. Use the largest gauge wire that is convenient to work with for these wires, as they
may be carrying substantial current. As with the field wires, route them in such a way that the
rotor will turn freely with the alternator reassembled. I recommend that you solder ring-lug
terminals to your wires, and attach them underneath the terminal nuts along with the stator wire
ends so that each diode block terminal is securing two ring lugs. On Delco-Remy alternators, a
small hole is provided on the back case half, and also at the front of the brush holder assembly,
through which a paper clip or thin-gauge wire may be inserted to hold the brushes back against
their spring pressure. Consult the service manual for more details on alternator assembly.
When the alternator has been assembled, try spinning the shaft and listen for any sounds
indicative of colliding parts or snagged wires. If there is any such trouble, take it apart again
and correct whatever is wrong. Connect a voltmeter to any two of the three-phase line
connections:. The voltmeter reading should alternate between positive and negative as the shaft
it turned: a demonstration of very slow alternating voltage AC voltage being generated. Try
spinning the shaft slow and fast, comparing voltmeter readings between the two conditions.
Short-circuit any two of the three-phase line wires and try spinning the alternator. What you
should notice is that the alternator shaft becomes more difficult to spin. Now, try connecting 12
volts DC to the field wires. Repeat the DC voltmeter, AC voltmeter, and short-circuit tests
described above. What difference s do you notice? Find some sort of polarity-insensitive 6 or 12
volts loads, such as small incandescent lamps, and connect them to the three-phase line wires.
If you have a second alternator, modify it as you modified the first one, connecting five of your
own wires to the field brushes and stator line terminals, respectively. You can then use it as a
three-phase motor, powered by the first alternator. Connect each of the three-phase line wires
of the first alternator to the respective wires of the second alternator. Connect the field wires of
one alternator to a 6-volt battery. This alternator will be the generator. Wrap rope around the
sheave in preparation to spin it. Take the two field wires of the second alternator and short them
together. This alternator will be the motor:. Try reversing any two of the three-phase line
connections between the two units and spin the generator again. What is different this time?
Connect the field wires of the motor unit to the 6-volt battery you may parallel-connect this field
with the field of the generator unit, across the same battery terminals, if the battery is strong
enough to deliver the several amps of current both coils will draw together. This will magnetize
the rotor of the motor. Try spinning the generator again and note any differences in operation.
In the first motor setup, where the field wires were simple shorted together, the motor was
functioning as an induction motor. If you are feeling particularly ambitious and are skilled in
metal fabrication techniques, you may make your own high-power generator platform by
connecting the modified alternator to a bicycle. The rear wheel drives the generator sheave with
a long v-belt. This belt also supports the rear of the bicycle, maintaining a constant tension
when a rider is pedaling the bicycle. The generator hangs from a steel support structure I used
welded 2-inch square tubing, but a frame could be made out of lumber. Not only is this machine
practical, but it is reliable enough to be used as an exercise machine, and it is inexpensive to
make:. A set of three switches is mounted at the front of the bicycle, where I can turn loads on
and off while riding. By rectifying the three-phase AC power produced, it is possible to have the
alternator power its own field coil with DC voltage, eliminating the need for a battery. However,
some independent source of DC voltage will still be necessary for start-up, as the field coil must
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AlternatorParts. If the light gets dimmer as you rev up the engine, then you most likely have a
problem with the alternator. If it gets brighter, then the battery is most likely bad. That's all well
and good, but just exactly what does all that mean? To get a good idea, it is first necessary to
understand how an alternator works. You don't need an engineering degree, just a basic
understanding of the general principles. Figure 1, below, is a block diagram, or a "functional"
diagram, of an alternator, and its connections to the remainder of the automobile electrical
system. Following the figure is a description of the various components that make up an
alternator, and a description of how each operates to keep the battery charged in your car. We'll
start our tour of the alternator where it all starts in the alternator itself - at the alternator rotor.
The rotor consists of a coil of wire wrapped around an iron core. Current through the wire coil called "field" current - produces a magnetic field around the core. The strength of the field
current determines the strength of the magnetic field. In other words, the current flows in one
direction only, and is supplied to the wire coil by a set of brushes and slip rings. The magnetic
field produced has, as any magnet, a north and a south pole. The rotor is driven by the
alternator pulley, rotating as the engine runs, hence the name "rotor. Surrounding the rotor is
another set of coils, three in number, called the stator. The stator is fixed to the shell of the
alternator, and does not turn. As the rotor turns within the stator windings, the magnetic field of
the rotor sweeps through the stator windings, producing an electrical current in the windings.
Because of the rotation of the rotor, an alternating current is produced. As, for example, the
north pole of the magnetic field approaches one of the stator windings, there is little coupling

taking place, and a weak current is produced, As the rotation continues, the magnetic field
moves to the center of the winding, where maximum coupling takes place, and the induced
current is at its peak. As the rotation continues to the point that the magnetic field is leaving the
stator winding, the induced current is small. By this time, the south pole is approaching the
winding, producing a weak current in the opposite direction. As this continues, the current
produced in each winding plotted against the angle of rotation of the rotor has the form shown
in figure 2. The three stator windings are spaced inside the alternator degrees apart, producing
three separate sets, or "phases," of output voltages, spaced degrees apart, as shown in figure
3. Diodes have the property of allowing current to flow in only one direction, while blocking
current flow in the other direction. One of the pair is for the negative half cycle, and the other for
the positive half cycle. As a result of this diode rectification, the output of the alternator looks
as shown in figure 4. Because there are three windings, each with a positive and a negative half,
by the time the voltage is passed through the diodes, there are six pulsations for each rotation
of the rotor. The diode trio consists, as the name suggests, of three diodes, one per phase,
which provides field current to the alternator regulator. This output will be discussed in more
detail later in the "field current supply" section. The regulator has two inputs and one output.
The inputs are the field current supply and the control voltage input, and the output is the field
current to the rotor. The regulator uses the control voltage input to control the amount of field
current input that is allow to pass through to the rotor winding. If the battery voltage drops, the
regulator senses this, by means of the connection to the battery, and allows more of the field
current input to reach the rotor, which increases the magnetic field strength, which ultimately
increases the voltage output of the alternator. Conversely, if the battery voltage goes up, less
field current goes through the rotor windings, and the output voltage is reduced. Field current
supply is provided from two different sources - from the alternator itself, via the diode trio, and
from the battery, via the alternator warning lamp. When you first get in the car and turn the key
on, the engine is not running and the alternator is not spinning. After the engine is started, and
the alternator is up to speed, the output of the diode trio is fed back to the regulator, and serves
as a source of current for the field current. At this time, the alternator is self sustaining, and the
battery is no longer needed to power the automobiles electrical system WARNING!!! This is
theoretical only - in actual practice, the voltage surges resulting from disconnecting the battery
can seriously damage the regulator circuitry. All alternator manufacturers strongly advise NOT
doing this! This test will not prove the functionality of the alternator anyway, as the engine may
still run with a weak alternator output. This brings us back full circle to the starting point - the
alternator warning lamp. As can be seen from figure 5, a schematic for an actual alternator,
there is a path to ground from the field current supply input [1] to the regulator. As a result,
when the key is turned on, current flows through the warning lamp, through the resisters,
transistors, and field coil, and then to ground, causing the lamp to illuminate. Once the
alternator is at full output, voltage from the diode trio, also applied to [1], equals the battery
voltage. At this time, with 12 volts on both sides, the lamp is out. If the alternator should fail,
voltage from the diode trio would drop, and once again the lamp would light from the battery
voltage. If the alternator output is only a little low, the lamp will be dimly lit. If the alternator fails
completely, and the output voltage goes to zero, the lamp will be lit at full brilliance. Conversely,
if the battery should fail, and the battery voltage drops, with the output voltage of the alternator
on one side and the low battery voltage on the other, the lamp will also light. As stated earlier, if
the light grows dimmer as the engine is revved up, it is because the alternator voltage is rising
with the RPM, producing more voltage on the alternator side of the lamp. The closer the output
voltage gets to the battery voltage, the dimmer the bulb becomes. By the same way, if the light
gets brighter with increasing RPM, it is because as the alternator voltage increases, it is getting
higher than the battery voltage. The higher the voltage with respect to the battery voltage, the
greater the voltage difference across the lamp, and the brighter it gets. In summary, then, we
can say that field current through the rotor coils produces a magnetic field, which is coupled
over to the stator coils, producing an AC voltage. This AC voltage is converted by the output
diodes into pulsating DC voltage, which charges the battery. The field current is supplied from
either the battery, via the warning lamp, or from the diode trio. The amount of field current
allowed to pass through the regulator to the rotor, or field coil, is controlled by the voltage
feedback from the battery. And there you have it - the complete operation of an alternator in a
nutshell. The next time you see the little red light, you will know exactly what it is trying to tell
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Some of these come with Ford alternator wiring harness too. If you are hooking up an
alternator, they might be very useful. Basically, there are a few components to be recognized
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know the fused power, voltage regulator, ignition warning and others. Among all the Ford
alternator wiring diagrams above, this is the most complicated one. It consists of ignition
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