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Powerplants

an instrument malfunction, but if it continues to remain high, a landing as soon as prac-
tical for a checkup is advised.

TACHOMETER

The tachometer, similar to its automotive counterpart, simply measures engine crankshaft
RPM. In fixed-pitch propeller aircraft, it is the reference used to set engine power. Aircraft
with constant-speed props use the tachometer to set the desired propeller RPM for the
condition of flight. The instrument range markings are fairly standard among aircraft, with
RPM limits varying somewhat. However, there are two important variations. In some air-
craft, the yellow arc has a time restriction; for example, the Cessna 210N POH only per-
mits operations in the yellow arc for five minutes at maximum power. The other is an
occasional, narrow red arc located within the green arc. Operations within the red arc are
not permitted except to pass through when increasing or decreasing RPM. The purpose of
the red arc usually is to prevent a harmonic or resonant vibration that may lead to struc-
tural fatigue and failure. Due to the uniqueness of markings, tachometers are not inter-
changeable between different aircraft models.

There are three basic types of tachometers: magnetic drag, remotely driven, and
electronic. The magnetic drag type is a first cousin to the automotive speedometer. One
end of a flexible cable is attached to an engine-driven gear, which turns at one-half the
engine RPM. The other end rotates a permanent magnet in the instrument case. Around
the magnet is a drag (conductive metal) cup that is “dragged” along as the permanent
magnet turns, driving a calibrated pointer. Not particularly accurate, any indication of in-
explicably low power, or the inability to synchronize engines in twins, should be viewed
as a reason to suspect the tachometer’s accuracy if there are no other indications of en-
gine malfunction.

Most instruments also will have a recording hour-meter designed to record time, but
it is calibrated to record accurately only during cruise speed. The main source of prob-
lems is associated with the flexible double-wound drive cable. Either too much or too lit-
tle lubrication with graphite will interfere with proper operation. If the indicator
oscillates, the problem is likely to be either a loose casing or kinks in the cable.

The remotely driven tachometer uses a three-phase, engine-driven AC generator that
drives a synchronous motor located inside the instrument. The motor, similar to the drag-
cup type, turns a magnet, which operates an indicator needle. The primary advantage of
this type of system is that there is no mechanical cable. Also, rather than having to rely
on voltage to turn the synchronous motor, it is controlled by frequency, which is far more
stable and makes the tachometer accurate through a wide RPM range.

Some aircraft have the more sophisticated electronic tachometer, which utilizes a set
of special breaker points (they have no ignition function). The tach senses the opening
and closing rate of the points and displays it as RPM. Multiengine aircraft commonly
will have a synchroscope added to the dual tachometers. This helps trim both engines for
identical power settings and aids in synchronizing engines to avoid prop ‘“beat”—a
source of both pilot and airframe metal fatigue.

103




<<
  /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


