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Chapter Eight

the current flows into the battery, recharging it while simultaneously supplying its own
field rotor with the required 2-amp excitation.

Most aircraft systems use DC voltage, so the alternator’s AC output is converted
(rectified) to DC through an integral silicon diode rectifier. The diodes act as one-way
doors with very high resistance to current flow in one direction and low resistance in
the other. They only permit current flow from the alternator to the battery. The diode
prevents AC flow reversal, thereby rectifying it to DC. The DC voltage resupplies the
battery and is directed to the aircraft’s main bus through a 60-amp circuit breaker,
where it supplies the electrical system. It also serves as the rotor’s exciter current.

As the demand on the alternator increases or decreases, voltage is varied by a regulating
field current. DC output is fed to a regulator-voltage-sensing coil via the 2-amp circuit-
breaker alternator field switch. The coil works like a governor, sensing electric bus voltage
and varying system resistance as necessary. If the bus voltage is too high, the sensing coil
shifts the position of a movable contact, which puts a resistor in the circuit. This reduces the
field excitation, thereby reducing the alternator output voltage. If the bus voltage is too low,
the sensing-coil spring pulls the contacts back and removes the resistor from the circuit,
increasing field excitation, thereby increasing alternator output voltage.

Newer alternators use solid-state regulators. This type of regulator replaces the
sensing-coil mechanism and moving resistor contacts with transistors and a zener diode.
The transistor acts as an electric current on/off switch and has no moving parts. The
zener diode allows current to move in only one direction, except at a specified voltage
value, then it reverses direction. This serves as a voltage-sensing device to vary current
in conjunction with the transistors.

The modern light aircraft alternator is almost identical to its automotive counterpart.
The only real difference is the aircraft alternator has a holder and special brushes for
high-altitude operation. Figure 8-12 shows that the rotor is a single-field coil encased be-
tween a pair of four-poled iron sections on a shaft with insulated slip rings at one end and
a nut and washer at the other. This is connected to a drive pulley that runs off the engine
accessory section (or crankshaft).

Typically, the alternator field switch is interlocked with the battery master switch,
which allows the pilot to shut down the alternator without turning off the battery. When
the battery master is turned on, the bus bar is energized. This sends power through the al-
ternator field switch to the brushes and slip rings. The primary difference between the
brushes on an alternator and those on a generator is the alternator brushes handle only a
few amps, whereas the generator brushes handle up to 60 amps. From the slip rings the
power goes to the rotor. The rotor turns inside the stator, and its magnetic field cuts
through the stator’s three, single-phase windings, which are spaced so that the voltage
induced in each is 120 degrees out of phase with the voltages in the other two windings.
This Y-shaped arrangement is what produces the three-phase AC, and system voltage
builds up rapidly. From there the power goes to ground, completing the circuit.

Today, because of the requirements of FAR 23, it is common for light, single-engine
aircraft to come standard with a 60-amp alternator to meet the heavy demand for in-
flight power. According to FAR Part 23, Airworthiness Standards—Normal, Utility,

170




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


