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AVIATION EDUCATION ''''ORKSHOP 

The tenth annual Aviation Education Workshop for 
teachers -got underway t-1onday, June 11th at the Uni
versity of South Carolina, School of Education. 

The three weeks course is directed by John F. 
Barry, Assistant Director, S. c. Aeronautics Commis
ston and is sponsored by the Civil Air Patrol 9 

Eastern Airlines - and Delta Airlines. 
- This year's class is comprised of thirty teachers 

from the public schools of South Carolina.. These 
teachers will be given extensive instruction in aJll 
phas-e-s of aviation, and will also hear lectures by 
6U:ts·tanding men from the aviation industry,. Also in- 
clu.ded in the program are several field trips · to mili
tary bases. The most important of the course, being 
a tour of Cape Canaveral on Thursday, June 14th.. This 
trip will be provided by the U. S. Air Force through 
cooperation-,Yi th the Civil Air Patrol .. 

Teachers attending the Workshop this year are: . 
Mrs •. Sara C. And_re:ws, Columbia; Mis~ Dorothy 1 Barron~~ 
Boyk1.n; Mrs .. Nell Brown, West Columb1a; Mrs. Jean -" 
Bro1m, 1Y'est Columl:Ha; ·Mrs .. Elizabeth Crawford, Camden '; 
Mrs. William L. Curry, Columbia; Miss Camille Daniels, 
Sumter; Mrs. Martha Fadeley, Columbia; Miss Nelda Ann 
Giles, Columbia; Mrs. Julia Halford, Camden; l\1rs. · Sara 
Jennings; 1vest Columbia; Mrs. Eula Lee Livingston, 
Woodford; Miss Dorothy ?-f. Lovett, Columbia; Mrs. Anne 
Martin, Columbia; Mrs. Astrid Moore, Columbia; Miss 
Hary D. Morris, St. Matthelvs; Mrs~ ?-farbelle Phillips, 
Cayce; Mr. Daniel Poole, Columbia; Mr. Andrew Sanders, 
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Columbia; ~trs. Annette Sanders, Columbia; Mrs. Helen Sanders, 
Columbia; ~rrs. Rebecca Scott, Bishopville; Mrs. J. s. Shealy, 
Cayce; Mrs. Elise Shuler, Holly Hill; Mrs. Annabelle Snipes, 
Columbia; Mrs. Sara L. Thomasson, Columbia; Mr. John D. 
Wertz, Columbia ; Mr. Leon 1fuetstone, Sumter; Hr. Donald L. 
Wood, Columbia; ~trs. Floride 1vood, Cayce. 

1/0HKSIIOP GROUP READY FOn TOUR TO CAPE CANAVEHAL 
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EXAM-0-GRAM NO. 12 
THE MAGNETIC COMPASS (4 pages) 
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The magnetic compass, in terms of its errors, limitations, and in-flight characteris
tics, is one of those aeronautical subjects in which consistently large numbers of pilotS' 
fare poorly on FAA written examinations. There is evidence that this vete .. ,.n instru
ment -- it was one of the first to be installed in an aircraft -- is one of the lea., _ 
understood instruments in the cockpit of today's modern general aviation aircraft. 
Many pilots seem to operate on the premise that it is easier to ignore this instrument's 
errors rather than learn them. However, it should be remembered that (1) this is the 
only directional seeking instrument in the cockpit of most general aviation aircraft, and 
(2) it is mechanically a simple, self-contained unit (independent of external suction or 
electrical power for its operation) that is likely to remain reliable at all times -
reliable, that is, if the pilot understands its inherent errors. 

WHAT ARE SOME OF THE COMPASS ERRORS THAT THE PILOT SHOULD UNDER
STAND? 

The pilot should understand: 

L VARIATION -- This is the angular difference between true north and magnetic north 
which is plotted on charts in degrees east or west. The pilot should understand 
perfectly which to add and which to subtract when converting from true headings or 
courses to magnetic headings or courses and vice versa. (Many pilots find such 
memory aids as "east is least and west is best" helpful in remembering that east is 
subtracted and west is added when going from true to magnetic. ) 

IL DEVIATION-- This is the deflection of the compass needle from a position of 
magnetic north as a result of local magnetic disturbances in the aircraft. To reduce 
this deviation, the compass has a compensating device consisting of small adjust
able magnets. The compass should be checked and compensated periodically. The 
errors remaining after "swinging" the compass should be recorded on a compass 
correction card which should be installed in the cockpit within the view of the pilot. 
(NOTE: Avoid placing metallic objects such as metal computers, flashlights, etc. , 
on top of the instrument panel near the magnetic compass as this practice may 
induce large amounts of deviation and seriously affect the instrument's accuracy.) 

In addition to these errors, the pilot should have a working knowledge of the following 
in-flight errors: 
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m OSCILLATION ERROR-- The erratic swinging of the compass card which may be 
the result of turbulence or rough pilot technique. 

IV. MAGNETIC DIP-- The tendency of the Magnetic Compass to point down as well as 
north in certain latitudes. This tendency is responsible for: 

A. Northerly Turn Error -- This error is the most pronounced of the in-flight 
errors. It is most apparent when turning to or from headings of north and 
south. 

B. Acceleration Error -- An error that can occur during airspeed changes. It 
is most apparent on headings of east and west. 

As a quick refresher on this instrument's in-flight dip error, we invite you to accompany 
us on a simulated demonstration flight around the compass rose. Unless otherwise 
noted, we will limit our bank during turns to a gentle bank. Also, we will assume that 
we are in the northern hemisphere because the characteristics which we will observe 
would not be present at the magnetic equator, and would be reversed in the southern 
hemisphere. 

DEMONSTRATION NO. 1 (Heading-- North; Error ·-- Northerly Turn Error) 

As we start a turn in either direction from this heading, we notice that momentarily 
the compass gives an indication of a turn opposite the direction of the actual turn. 
(While the compaas card is in a banked attitude, the vertical component of the earth's 
magnetic field causes the north-seeking end of the compass to dip to the low side of 
the turn, giving the pilot an erroneous turn indication. ) If we continue the turn toward 
east or west, the compass card will begin to indicate a turn in the correct direction, 
but will lag behind the actual turn -- at a diminishing rate --until we are within a few 
degrees of east or west. One additional demonstration which we will cover before 
leaving north is the Slow Turn Error. If, while holding a compass indication of north, 
we sneak into a very gradual and shallow banked turn -- say 3 or 4 degrees of bank -
it is possible to change the actual heading of the aircraft by 20° or more while still 
maintaining an indication of north by the compass. 

DEMONSTRATION NO. 2 {Heading -- East; Error -- Acceleration Error) 

The Northerly Turn Error that we previously experienced is not apparent on this 
heading (or on a west heading). However, let's see what happens when we accelerate 
and decelerate by changing the airspeed With the wings level, we will increase the 
airspeed by increasing the power setting or by lowering the nose --or both. Result -
although we are holding the nose of the aircraft straight ahead, our compass card 
erroneously indicates a turn toward north. On the other hand, if we decrease the 
airspeed by reducing the power setting or raising the nose of the aircraft -- or both, 
the compass will give an erroneous indication of a turn toward south. (Because of the 
pendulous-type mounting, the end of the compass card which the pilot sees is tilted 
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upward while accelerating, and downward while decelerating during changes of airspeed. 
This momentary deflection of the compass card from the horizontal, results in an 
error that is most apparent on headings of east and west.) 

DEMONSTRATION NO. 3 (Heading-- South; Error-- Northerly Turn Error) 

Again we are presented with the Northerly Turn Error problem that we encountered in 
DEM. NO. 1. Although the same set of forces that caused the erroneous indication 
when we banked the aircraft while on a north heading will likewise be working against 
us on this heading, the compass indications will appear quite different. For example, 
as we roll into a turn in either direction, the compass gives us an indication of a turn 
in the correct direction but at a much faster rate than is actually being turned. As we 
continue our turn toward west or east, the compass indications will continue to precede 
the actual turn-- but at a diminishing rate -- until we are within a few degrees of 
west or east. (It might be noted that the Acceleration Error is not apparent on this 
heading or on a north heading. ) 

DEMONSTRATION NO. 4 (Heading-- West; Error-- Acceleration Error) 

On this heading we encounter the exact same errors that we have previously covered on 
a heading of east in DEM. NO. 2. If we increase the airspeed, we will get an errone
ous indication of a turn toward north. If we decrease the airs eed, we will get an 
erroneous indication of a turn toward south. A memory aid that might assist you in 
recalling this relationship between airspeed change and direction of the error is the 
word "ANDS" -- ~ccelerate-~orth, !;?ecelerate-~uth.) 

WHAT ARE THE MAIN POINTS THAT SHOULD BE REMEMBERED CONCERNING 
THESE FOUR DEMONSTRATIONS? 

The points we are trying to get across are these: (1) WHEN TAKING READINGS FROM 
THE MAGNETIC COMPASS WHILE ON A NORTHERLY OR SOUTHERLY HEADING (for 
establishing a course, setting the gyro-driven heading indicator, etc.), REMEMBER 
THAT IT IS ESSENTIAL TO HAVE THE WINGS PERFECTLY LEVEL FOR SEVERAL 
SECONDS PRIOR TO TAKING THE READING. (2) IF YOU ARE ON AN EASTERLY OR 
WESTERLY HEADING, IT IS IMPORTANT THAT THE AIRSPEED IS CONSTANT IN 
ORDER TO GET AN ACCURATE READING. (3) ON AN INTERMEDIATE HEADING, 
BOTH OF THE ABOVE CONDITIONS SHOULD BE MET. (Note: If your aircraft is 
equipped with a gyro-driven heading indicator, check it frequently with your magnetic 
compass.) 

******* 
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TURNS TO HEADINGS BY REFERENCE TO THE MAGNETIC COMPASS 

For the pilot who would like a general set of rules for determining his lead point for 
making turns by reference to the Magnetic Compass, the following is submitted: 

(Note: The angle of bank should not exceed 15° in order to minimize dip error. ) 

1. When turning to a heading of north you must allow, in addition to your normal lead, 
a number of degrees approximately equal to the latitude at which you are flying. 
Example: You are making a left turn to a heading of north in a locality where the 
latitude is 30° N. You have previously determined your nor mal lead to be approxi
mately 5° for this particular angle of bank. In this case, you should start your 
roll-outwhen the compass reads approximately 35°. 

2. When turning to a heading of south, you must turn past your normal lead point by a 
number of degrees approximately equal to the latitude at which you are flying. 
Example: You are making a right turn to a heading of south in a locality where 
the latitude is 30° N. You have previously determined your normal lead to be 
approximately 5° for this particular angle of bank. In this case, you should turn 
past your normal lead point of 175° (180° - 5°) by 30°, and start your roll-out 
when the compass reads approximately 205°. -

3. The error is negligible when turning to east or west, therefore, use the normal 
amount of lead when turning to an east or west heading. 

4. For intermediate headings that lie between the cardinal headings, use an approxi· 
mation based on the heading's proximity to north or south, the direction of the 
turn, and your knowledge of the compass's lead and lag characteristics in these 
areas. In other words, use an "educated guesstimate." 

We won't guarantee you that the above method will roll you out on the exact heading 
every time -- at best, it is an approximate method. But it will get you reasonably 
close to your desired heading, and this beats having no method at all. 

KNOW YOUR MAGNETIC COMPASS 
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SOUTHEASTERN AVIATION TRADES CONVENTION 

The 1962 Southeastern Aviation Trades Convention will 
be held at the \vanderer :Hotel on Jeykll Island, near 
Brunswick, Georgia. The annual meeting will begin with 

a hospitality hour, cook-out and dance, 1vedne sday, July 
25th, followed by the business meeting on Thursday and a 
banquet Thursday night. 

Outstanding speakers have been secured for the lunch
eon and banquet. The business session will consist of 
panel discussions on such timely topics as leases, build
ings, flight training, maintenance, insurance and promo
tion. 

The facilities at the Wanderer are excellent for this 
type meeting. It is situated right on the beach, all rooms 
are air-conditioned and there are ample meeting rooms. One 
of the main reasons for selecting this site was the fact 
that it is suit able for the whole family. 

To encourage better attendance at the 1962 meeting, 
the Steering Committee, voted to eliminate the registration 
fee. They emphasize that while the organization is com~ 
posed chiefly of fixed based operators, ani aviation in
dustry, it is by n~ ~eans restricted to this group. You 
do not have to be a member of any organized aviation group 
to attend this convention. The program is open to all 
those interested in general aviation. 

The rates are most reasonabl e--$21. 00 per person, 
double occupancy for the two nights lodging and five meals. 
Hates for children --bi room '\vitl l parents--$6.00 child 12 or 
under, (R-~pl. 00, M-$5. 00). 

Anyone desiring additional information should write 
s. C. Aeronautics Commission, Box 1176, Columbia, or to the 
'Janderer Resort Hotel, Jekyll Island, Ga. 

Remember the dates- July 25, 26, 27. 

AIRPORT IJVIPROVEJ'.IENTS 

Everyone flying around South Carolina this spring must 
certainly be impressed with the increased activity on many 
of our airports. 

At Myrtle Beach Airport, Dick Temple of Inlani Airlines 
has completed a large new hangar and offices for his heli
copter service. Included in the attractive new building is 
space for the Pielwont Air Lines office. Piedmont began 
operating into this airport in Hay and will inaugurate ser-

..._ 
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The terminal at Florence ~as also been remodeled 
to accommodate this new airline service. 

American Aviation Service has completed their 
new hangars at G_._:Q.ville and the large hangar and 
office at Union; -~he Union operation will soon be 
opened on a full time basis. 

Harry Horne and the Aiken Airport Commission are 
currently w·orking on plans for new· hangars and im
provements for the Aiken Airport and over across the 
river at Bush Field, Hamp Maiming, Director of the 
Augusta Aviation Department, has just opened a beau
tiful new hotel complete with swimming pool and cock
tail lounge. This new operation alopg with the Augusta 
Aviation Departments lounge and conference rooms and 
8000 foot runway make a. sigh-seeing trip to Bush Field 
well worth your time. 

In discussing improvements, we certainly cannot over
overlook the Greenville-Spartanburg Airport near Greer. 
Work _~_ progressing rapidly on this facility con
trac-v~e been let for the construction of the tow·er 
building. This new airport will be in operation in 
October. 


