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Chapter Two

The real function of today’s magnetic compass is one of redundancy. All but re-
placed by the directional gyro (DG), the compass has been relegated to the role of
backup, occasionally being used to reset the DG to proper magnetic orientation. Unfor-
tunately, compass knowledge has almost become obsolete too.

One of the most neglected of all aircraft instruments, it provides the heading of the
fore and aft axis of the aircraft relative to magnetic north. This should not be confused
with either course or track. Course is a line drawn between two points, while track is the
actual movement of the aircraft with relationship to the ground.

Pilots hope their actual ground track will be the same as the course they plotted
during preflight, but in reality the effect of wind usually makes that difficult. From
a planning point of view, magnetic course plus or minus computed wind correction
angle equals magnetic heading. But planning to use a compass and actually using it
are two very different things. The effect of existing errors is so significant that a thor-
ough understanding of them all is necessary to make the compass a reliable piece
of equipment.

Earth as a Giant Magnet

The earth is a large magnet. It has poles and a flux field, but it is a bit deceiving in that
the true geographic north and south poles (those at the top and bottom of the globe) are
not the magnetic poles, as can been seen in Figure 2-18. Magnetic north, located in
Canada, changes position ever so slightly every year. That is one reason why maps and
aeronautical charts are laid out according to unshakable true north. The flux field
around the earth is nothing more than a giant version of a small magnet. Flux lines come
vertically (an angle of 90 degrees) out of the south pole, bend around until they run par-
allel to the average earth’s surface at the equator, then curve back and vertically reenter
the earth at the north pole. At points in between individual poles and the equator, flux
emerges and enters the earth at angles of less than 90 degrees. The imaginary angle
between the flux and the earth’s horizontal plane is called the dip angle.

Imagine yourself standing thousands of feet up in the air with no magnetic objects
within miles. Then suspend a long, rectangular magnet by a thread located right at the
balance point. The first thing you would notice is that it aligns with the earth’s flux field,
pointing toward the magnetic north pole. The next thing you would probably notice is
that, with a single exception, one end of the magnet is pointing downward, as if out of
balance. In the northern hemisphere it would be the north-seeking end, which is inciden-
tally the south pole of the magnet (remember, opposites attract). In the southern hemi-
sphere, the south-seeking pole would be dipped. Only at the equator would the magnet
appear to be balanced, parallel to the earth’s surface.

The greater the dip angle, the more severe the problem with compass accuracy.
Taken to the extreme, as when directly over the north pole, the compass needle wants to
point straight down into the ground. It would obviously be difficult to navigate with the
needle pointing straight down, so knowing the direction of the lines of flux alone is
insufficient, you need to know the direction of the flux lines relative to a horizontal plane.
That defines the direction relative to magnetic north.

52




<<
  /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


