


front of the classroom wall; these are the lines of truthnbtark a point on the front wall, near
the center of the wall, that will represent metic north.

Students can then plot the difference betweere North (TN) and Magnetic Nibr (MN)
for repesenttive 'lditudes’and 'longitudes’ as meked on tle floor d the clasroom. Thy will
see that the magnetic variation is diffetréor each position.

If the students can plot endugf the points on the floor, they should Ideao determine
the un-plotted points for compass variation. With these points, they should e déelop a
variation table fom whichthe varation foranypoint in theroom carbe devped. Ths is
exactlyhow char-makes develoghe varation fortheir clarts andnaps.

In reality, this does not work, and the eamyapmakers found this out. The reason it does
not work is two-fold. First, the location of the magnetic pole is not fixed. As was stated in the
second and third paragraphs ahdtie location of the pole changes. Whig is true has not
been determined, but we do know that the magnettb pote is moving west at about three
hundredyads eah year. Thecloser tahe (tru¢ north pde, the geaterthe calalated, garly
drift. This drift is called declination, and evenodern chart has a declination diagnarinted on
in. The digram slows true orth, gid (map) rth, magetic noth, and theleclindion (usudly
yearly) of magetic noth to he est or west

The seond reasn whyvariatia is difficult to detemine is tlat the egh is spotd with
other mgneticsourceganomaiks). Anysource biron ore, such athe Meshi Rangéan
Minnesota or near Cheabinsk in Russia, will cause local variation. The presenceppfer
deposits such as those in Connecticut and Arizona will also affect the compass. Thus the map
maker is faced with the task of measurisgrany points as possible over angigant period of
time to produce accurate declination deags for maps. Added to the second reason is the fac
that ron thngssuround s. Thee litle ompaseshat st on tre dakboads d our carsare ext
to useless. The car itself has a magnetid,fas does the engine. When we turn theonathe
electric field produced bthe ignition system adds anotlield, and when the transmission
begins ¢ turn, anther vaiable isintrodu@d. This variable produed bythe vehite itself is
called deviation.

The gyocompas, usinghe phgics of aspinningtop, is not Hected by magnesm. This
compass Wl give true norh at all tims. The deelopmen of the grocompas#$as alloved us to
navigde over ong distaces withgreatspeed. Whout the grocompas# would beimpossible
for an airplane to flyacross the Atlantic; the variation would be changogapidly that the
navigator would never be ale to tell the pilot which way to fly.

On ships, th rapidiy of the chage in \ariationdue to trael is muchess rapl, but it
does occur. When plotting a course andexding the compass, the rules of natiqyastate that
the navigator should plot his course on the chart using Hrestecompass rose. (See United
States Coad and Geodetic Suvey Chart of Casco Bay Maine) He use the ne@est compss rose
because that is the one that will give theatgst accuracfor local variation. The deviation
produce bythe ship hd been alculatel prior todepartue from he port byhavingthe ship
swung through a full circle with the ainges noted on a deviation card that was posted in the
chart pom.

The computation for determining true north from compass north is memorized by
navigdors as CMVT; AE, or 'Can zad Men Vdte Twie; Add Eat.' (The traditonal answer to
the queson on ded men votig in Chiago unér Mayor Daleyin the 1963 wasyes.' His
alleged motto was; 'Vote earlyote often.") CDMVT translated was: Compass, Deviation,



Magnetic, Variation, True.

As an example, using the chart of Casco, Baship with a compass heading of 90° (due
east) could have a deviation of 5° east, and at iteruposition (latitude/longitude) have a
variation of 14° west. The variation is calculatedaldging or subtracting as appnape the
variation in declination from the stated and dated compass variation shown barthd@a
establish the true course, the navigator uses CDMVT; AEadds easterlyifference and
subtrats westdy differences:

CDMVT
90 + 5(e)= 95 - 14y) = 81 tue cours

Meaning:
Compass Deviation Magnetic Variation True Course
90 +5(e) =95 -14(w) =81
Very simple.

The representation of the chan@leclination) of the magnetic polendae shown in the
classroom. After the students have plotted one line (latitude) for tiaioa, move the point on
the wall eesignded as thenagneat pole ameter tolie left (vest). Have the midents ecalclate
the difference in variation along thase line: this is the declination for a time periagha(y. The
yearlydeclination is noted on the chart so that if the course were to be plotted six months after
the original variation, the declination would be half the shift noted in tHmdgon diagram. on
the Casco Chart there is a two minute addition (eakferlgach gar. Note that this is an 1896
chart, so by 2000 (104wrs later) the shift would have beestedy 208 minutes (3 deges 28
minutes).

Students can also calculate the predicted variatien afsecond period of declination.
They should predict the kation for a second one-meter westavahift in the magnetic pole.
They will find that the new v&tion is based on where in the room it is measured so that the
farther awayfrom the pole the less difference katbift makes. This can, of course, be done
mathematically if the distardetween the point of observation and the nmiagpele is known.



