Car alternator diagram

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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Roughly the size of a coconut, the alternators found in most passenger cars and light trucks are
constructed using an aluminum outer housing, as the lightweight metal does not magnetize.
This is important since aluminum dissipates the tremendous heat generated by producing the
electrical power and since the rotor assembly produces a magnetic field. If you closely inspect
an alternator, you'll find it has vents on both the front and back side. Again, this aids in heat
dissipation. A drive pulley is attached to the rotor shaft on the front of the alternator. When the
engine is running, the crankshaft turns the drive belt, which in turn spins the pulley on the rotor
shaft. In essence, the alternator transfers the mechanical energy from the engine into electrical
power for the car's accessories. On the back side of the alternator you'll find several terminals
or connecting points in an electrical circuit. Let's take a look at those:. Cooling is essential to an
alternator's efficiency. It's easy to spot an older unit by the external fan blades found on the
rotor shaft behind the pulley. Modern alternators have cooling fans inside the aluminum
housing. These fans operate the same way, using mechanical power from the spinning rotor
shaft. As we start to disassemble the alternator, we find the diode rectifier or rectifier bridge ,
the voltage regulator , slip rings and brushes. The regulator distributes the power the alternator
creates, and it controls the output of power to the battery. The rectifier bridge converts the
power, as we'll learn in the next section, while the brushes and slip rings help conduct current
to the rotor field winding , or wire field. Now let's crack the coconut open. Opening the
alternator reveals a large cylinder with triangular finger poles around the circumference. This is
the rotor. A basic alternator is made up of a series of alternating finger pole pieces placed
around coil wires called field windings that wrap around an iron core on the rotor shaft. Since
we know the pulley attaches to the shaft, we can now visualize how the rotor spins inside the
stator. The rotor assembly fits inside the stator with enough room or tolerance between the two,
so the rotor can spin at high speeds without striking the stator wall. On each end of the shaft
sits a brush and a slip ring. As we touched on briefly, alternators generate power through
magnetism. The triangular finger poles fixed around the circumference of the rotor are

staggered, so the north and south poles alternate as they surround the wire rotor field windings.
This alternating pattern creates the magnetic field that in turn induces voltage into the stator.
Think of the stator as the catcher's glove as it harnesses all the power created by the spinning
rotor. All these components work together to give us the power we need to run our vehicles.
Tesla captured this electrical energy and used it to light up cities, but we only need enough
volts to power our stereo, lights, windows and locks. Let's take a look at how the alternator
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bypass for regulator. By 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 you. All rights reserved. Trade marks and trade names used for
reference purpose only. Alternators By. Search Pages: Find. Search Pages: Search. Toggle
navigation Main Menu. Understanding Alternators. Site Map Privacy Policy. It shows the
components of the circuit as simplified shapes, and the knack and signal connections in the
midst of the devices. A wiring diagram usually gives guidance practically the relative face and
arrangement of devices and terminals on the devices, to put up to in building or servicing the
device. A pictorial diagram would produce an effect more detail of the inborn appearance,
whereas a wiring diagram uses a more symbolic notation to stress interconnections more than
subconscious appearance. A wiring diagram is often used to troubleshoot problems and to
make sure that all the connections have been made and that all is present. Architectural wiring
diagrams produce an effect the approximate locations and interconnections of receptacles,
lighting, and surviving electrical facilities in a building. Interconnecting wire routes may be
shown approximately, where particular receptacles or fixtures must be on a common circuit.
Wiring diagrams use all right symbols for wiring devices, usually interchange from those used
upon schematic diagrams. The electrical symbols not lonesome conduct yourself where
something is to be installed, but as a consequence what type of device is mammal installed. For
example, a surface ceiling lighthearted is shown by one symbol, a recessed ceiling
well-ventilated has a alternating symbol, and a surface fluorescent open has unorthodox
symbol. Each type of switch has a rotate fable and therefore realize the various outlets. There
are symbols that produce an effect the location of smoke detectors, the doorbell chime, and
thermostat. A set of wiring diagrams may be required by the electrical inspection authority to
assume connection of the dwelling to the public electrical supply system. Wiring diagrams will
plus put in panel schedules for circuit breaker panelboards, and riser diagrams for special
facilities such as flame alarm or closed circuit television or supplementary special services.
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Non-necessary. Automobile alternators perform more duties than simply recharging a car's
battery. A car's battery only provides enough power to operate the vehicle's starter when
starting. Once the vehicle is running, pulleys on the running engine rotate a belt connected to
the alternator, which then causes the internal coils of the device to generate power to replenish
the battery for the next start and provide ongoing electricity to operate the vehicle's accessories
and lights while in operation. Since the s, alternators have been of the 3-wire type. Inspect the
back and sides of the alternator to locate the two wire connectors. One of the connectors is
typically a threaded bolt protruding from the back the opposite end from the pulley that a wire
with a boot on the connecting end is snapped onto. Look for a separate wire with a wire terminal
on the end. It is the only other separate wire without a "boot" on the end of it, but rather a round
slide-on terminal that slides over a bolt connected to the vehicle's frame. This connection is
"Ground" and completes the negative - voltage side of the electrical circuit. The terminal is slid
over the threaded post of a bolt and then secured by tightening a nut onto the terminal. Identify
the third wire, which is typically two wires with a snap-in plastic connector on the alternator
end. This connector is manufactured so it may be inserted into the connector socket on the
alternator one way only. If the voltage rises above or falls below 12 Volts, the alternator's intern
lithonia emergency ballast wiring diagram
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al voltage increases or reduces power output to maintain 12 Volts to the battery and the
systems of the vehicle during operation. The second wire of the pair on Pin 2 of the alternator
goes to the ignition. This permits power to begin flowing through the alternator as well as the
other components of the car. He attended Western Nebraska Community College. New car
petrol engines image by Christopher Dodge from Fotolia. Step 1 Inspect the back and sides of
the alternator to locate the two wire connectors. Step 2 Look for a separate wire with a wire
terminal on the end. Always mark each wire that you remove from an old alternator, if
necessary, to ensure you can easily replace the wires in the correct connectors when you install
the replacement alternator. Vehicles older than a model may require all of the connections of
the alternator, except ground, to be connected to positive and negative terminals of an external
voltage regulator instead of directly to battery and ignition connectors.

