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PREFACE 

PROBLEM: Candidate Smith has been given a cross-country mission to fly 
from Fort Wolters to Abilene Municipal Airport. In his preflight 
preparation he has computed his compass heading as shown. 

LOG #1: TC + DC = TH + VAR = MH + DEV = CH 

253° 5°R = 258 lOoE = 248° _3° = 245° 

Prior to this program, you have learned to compensate for Wind 
(apply DC) in obtaining TH. 

TC + DC = TH 

This program will teach you t;o apply VARIATION and DEVIATION. 

TH + VAR = MH + DEV = CH --- ---

Start with frame 1 and work each frame in succession. Each frame will 
usually ask you a question. The correct answer is printed on the top of 
the next frame. If you were incorrect, turn back and restudy the informa­
tion before continuing on to the next frame. When you have finished the 
text, complete the self evaluation exercise. Now begin by studying the 
performance objectives on page iv. 
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PERfORMANCE OBJECTIVES 

Upon completion of this programed text, you will be able to: 

1. Define and state the causes of variation and deviation. 

2. Use log forms #1 and #2 to correct for drift, variation 
and deviation and arrive at a compass heading . 

• I' 



FRAME 111 

DEFINITION: VARIATION is the ANGULAR DIFFERENCE between true north and mag-
netic north (MN). TN 

A 

Your course line is 
oriented to true north 

AND 
Your compass needle 
points to mag. north 
THE ANGLE BETWEEN 
THE TWO REPRESENTS 
VARIATION 

TURN TO PAGE 3 FOR FRAME 2 
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ANSWER: c. Compass heading 

FRAME 8 

DEFINITION: Deviation is the angular difference in degrees between magnetic 
north and compass north (CN). 

TURN TO FRAME 9 PAGE 4 
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FRAME 2 

The variation factor for a flight is found on your Sectional Chart in,' 
the form of Isogonic Lines. 
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---The Agonic Line - Connects 
points of O· variatjon. 

---Isogonic Lines - Connect 
points of equal magnetic 
variation. 

(Using your Dallas Sectional) 
What is the value of the Isogonic 
Line that is nearest the city of 
Mineral Wells l' '" £ ? 

TURN TO FRAME 3 PAGE 5 
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FRAME 9 

Where is the deviation factor obt.ained? 

In every aircraft there is a deviation 
card. It is lo.cated near the compass. • c.cMPA~S 

'7- 151/)0 
~ this card you will obtain the 
deviation factor.' S"'7;~ju" 6>3 IffA'J 
You will notice, by observing the 
card, that deviation varies with. each 
heading. -- --

(Examine th~ card. closely) 
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Example: You have. computed a magnetic 
heading (to fly) of 015°' in 
your preflight preparation. 
The deviation card tells you 
to steer a compass heading of 
Op,o. Therefore, the deviatio 
will be +2·. If you compute 

n 1,!,,"yCMti s[gM 

PROBLEMS: 

Ii magnetic heading that is not 
shown on the deviation car:d,. then 
use the deviation of that head­
ing in the:.!'to fly" column that 
is closest to the magnetic 
heading you have computed. 

In your preflight preparation, 
you have compensated for DC ' 
and VAR and 'have obtained your 
MH. Using the card, find the 
deviation and obtain CH, 

(a) TC ~ DC = TH ~ VAR = MH~'DEV = CH . Q 
270° 1,2R = 2132° 1"w = 285°:L = J,j} 

(b) TC DC = TH VAR = MHt DEV = CH 
--. 0 If} 

340° 5,oL= 33,;;° 5~W = 340° -j..& • .3 '/-D 

4 
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ANSWER: 9°E 

FRAME 3 

• TN 

.!I .,. 
• II 
• • • il @v 

________ •. ~I------

.~~ 
.. ~ 

VAIIATION ..... ----l~J,\ 
IAIT 

Whether the variation is east or west will depend on the location of 
your aircraft relative to tr;e-;:;orth and magnetic north. (East or west of 
the Agonic Line). Your direction of flight has no bearing on the variation. 

In example A - The compass needle points east of geographic true north 
SO variation is east or mi~(-). 

In example B - The compass poin~est of geographic true north SO 
variation is west oradded (+). ' 

In example C - Is variation ~ or west? 4-u- _ 

East 
West 

5 



ANSWERS: a. _2°, 283 
b. 0° - In some cases there will be no deviation (0°)., 340 

FRAME 10 

MISSION: 

You have been ordered to fly to Abilene Municipal Airport (32°25' -99°41'), pick up a passenger and return to Fort Wolters. Weather is forecast to remain VFR for the entire flight. 

Using your preflight data, compute your CH for the flight out and flight back. 

a. Outbound preflight data: 

TC - 253° 
W/V - 093° /lOk 
DR - 4°R 

\ 

TC : DC = TH : VAR = MH : DEV = CH 

Uj"- £' = a?~ia. = J.i9 '.,.. /. = ?--'lfJ
0 

b. Return preflight data: 

TC - 073 0 

W/V -195; /15k 
~DR - 8°L 

TC : DC = TH :':: VAR = MH :':: DEV = CH 

(J]:/\:t = 0'6 10 .. L =QJ.ff..tL= Opp..() , 

6 

(This card is located 
near your compass) 

COMPA •• , 7- /SloO 

"i3Gj
4'- "vl~.b 

TO FLY STEER TO FLY STEER 

N o~z t80 /£1 
t5 ()17 t95 19$' 
30 iU. ItO 21z 
45 1/1/ 115 2.2.7 
60 ~I 1040. 2'1. 
75 mt.£ 155 i:$" 
90 09tJ 170 11.71<-

t05 /CJ~ 185 483 
tlO /2z.. 300 ~b], 

135 /.37 315 .31(0 
t50 lei 330 3.n· 
t65 /h7 145 i~1U 



ANSWER: a. East 

FRAME 4 

RULE: In selecting the magnetic variation for a leg of your flight, use 
the nearest whole degree at mid-course. The one exception has reference to 
short legs of a flight. Where the mid-point of the course line is between 
two consecutive isogonic 'lines as'shown below. 

, , 
• , 
• , , ... 
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• 
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8 ' , 

" 

\ 

,0£ , , 
• • • , , 

If your destination is point "B", you will select9°E variation but if 
)'our destination is point "A", you will' select IOoE variation. 

PROBLEM: You have been' assigned to fly from Fort Wolters Main Heliport 
to Perrin AFIl (33°42' - 96°35'). The variation for this leg 
is? 

8°E 
8°30'E 

7 

f!). 
a. 

9"E 
9°30'E 



ANSWERS: a. 240° 
b. 072° 

FRAME 11 

What· is a Compass. Heading? 

DEFINITION: . Compass Heading is the angle measured clockwise from compass 
north to the nose of ·the aircraft. (Longitudinal Axis) 

If the var;j.ation in"th:Ls 
illustration is'IOoE and 
deviation is -3°, what is 
the compass heading? 

TN 

TC ~ DC = TH ~ VAR = MH ~ DEV = CH 

MN 

, 0 .§ tI 0" 7() 
~-fJ.P..=1J!!'-1L='M. -L=~ 
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ANSWER: c. gOE 

FRAME 5 

REMEMBER: Variatibneast is always subtracted from true heading (TH) to 
obtain magnetic heading (MH). Variation west is always added to 
TH to obtain MH. 
This rhyme may help you remember: 
EAST IS LEAST (-) AND WEST IS BEST (+) 

PROBLEM: In planning a flight from Mineral Wells Airport to Abilene Muni­
cipal Airport, you have computed the following preflight inform­
ation. Using the Dallas Sectional Chart, fill in ·the variation 
and magnetic heading. 

TC ~ DC = JH ~ VAR = MH 

253,.. 5°R = ;258-£ = ill' 

DEFINITION: Magnetic Heading is the angle measured clockwise from magnetic 
north to the ~ of the aircraft. (Longitudinal Axis) 

ILLUSTRATION: 

rN ;- 7 
M.N. 

VA' / .--. 
/ / 

/ / 
/ / 

A 
.0900 

( LO"'.,tOO"., • 

L __ _ ~AXI'J 1000 

t 
WII'D 
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ANSWER: 87° 

FRAME 12 

. The log form that you have used· up to this point in .this program and ·in 
previous programs ·is 

LOG 111 
TC + DC = TH ± VAR ~ ME ±DEV = CH 

It is used with any chart (such as your Dallas Sectional) that is 
oriented to true north. __ -

It is used with any 
magnetic nor. th. 

LATER ON .YOU, WILL HAVE A.NEED ,FOR 

LO~ 1/2. 
!C ± VM • ,,!-C _ DC = MH ~ DEY = ~H 

chart (such as@? cha.rts) that is oriented to 

In comparison. the two log forms are almost identical. The ~ factors 
are used in both log forms ~~ exception. 

What is the exception? ¥ 6-e.~ . 

·,LOG It2 ... . 
TC ~ VAR =@~DC = ,MH ~ DEV = CM 
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ANSWER: lOoE - 2480 

FRAME 6 

Isogonic Lines are: 

a. Lines 
b. Lines 
61 Lines 
d. Lines 

Mission: 

that 
that 
that 
that 

show the shspe and, elevation of terrain 
connect points of 00 variation 
connect points of equal magnetic variation 
rUn east or west of the prime meridian 

You have been ordered to transport a passenger to Sheppard AFB and 
then return to Fort Wolters. 
Given preflight data: TC - 342 0 

W/V - 035 0 /l8k (Use Chart) 
DR - 9°~ 

TC ± DC = TH * VAR = MH 

Your MH will be: 

a. 333 0 

b. 355 0 d. 0960 

Was this flight conducted east or west of the Agonic Line: (Circle 
the correct answer) 

'a. East 

~ West 

Magnetic Heading is the angle measured clockwise from: 

a. 
b. 

TN to the nose of the aircraft 
TH to the nose of the aircraft 
Sheppard AFB to the 'nose of'the aircraft 
Magnetic north to the nose of the aircraft 

11 



ANSWER: Magnetic course (MC) 

FRAME 13 

DEFINITION: Magnetic Course (MC) is True Course (TC) corrected' for 
variation. 

GIVEN: 

TC + VAR • MC 

Apply the following information to 10g 112 and' obtain the compass 
heading. 

TC - 212 0 

DC - SOL 
VAR - tOoE 
DEV - +2 0 

TC ± VAR = MC ~ DC = MH : D~V = CH 

Wf2.. ~ =wttz.... -'t9If-t-~ = tfllll.t> 

FRAME 14 

You intend to fly aMC of 090 0
• The wind is from 045°/10k and drift 

is 5°R. (Variation if needed is SOE.) What is your ~M H 
',rC ;- VAR = MC :t DC = MH 

()() ·_00 
tU -Y- -~ - L - 1f. 

a. 095 0 c. OS7° 

d. OS2° 

.. ,' .c',-". .,: 

CONTINUE TO THE SELFEVALUAnON'Eltl!:RCI~" :" ' 
"" !:.,',.'j' ::<.',- :·i');1, f),I.' i'-'~'::\:'; 

12 
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ANSWERS: c. 
c. 

Lines that connect points of equal magnetic variation 
342" 

b. 
d. 

W",st 
Magnetic north to the nose of the aircraft. 

FRAME 7 

NOW! You have successfully learned 
obtain your magnetic heading. 
three factors. 

to compensate for variation and 
This takes care of the seco~of 

The third and final factor is DEVIATION. 

TC + DC = TH + VAR = MH + DEV = CH - - -

WHAT IS DEVIATION? ---
Deviation is error caused by magnetic forces outside the 
instrument. (Compass) 

EXAMPLE: 

When you get into the aircraft, the ignition and electrical systems 
are activated. This creates a magnetic field around the compass 
which causes the compass needle to vary slightly from magnetic 
north. THIS DIFFERENCE (IN DEGREES) IS DEVIATION. It must be 
applied to your MH to obtain the heading you will steer in flight. 

You will steer a: 

a. True heading 
(\ 
'~!' Magnetic heading 

s;t Compass heading 

d. Track 

STOP RETURN TO PAGE 2 FOR FRAME 8 
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ANSWERS: Frame 13 196 0 

.' j 

Frame 14 - b. 
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SELF EVALUATION EXERCISE 
VARIATION AND DEVIATION 

1. Variation can be defined as 

(i) the angular difference in degrees between TN and MN~ 
.. I'll. the difference in degrees between MH and CH, 

c. the angular difference in degrees between TH and CH 
d. the angle measured from TN to the actual path over the 

ground. 

2. Lines that connect points of equal variation are shown on the chart in 
the form of: 

a. TC lines 
~,Isogonic lines 
c. Transmission lines 

3. Easterly variation is always 

a. added to MC to obtain MH. 
b. subtracted from MC to obtain MH. 
c. added to TH to obtain MH. 

[9. subtracted fromTH to obtain MH. 

4. Which symbol represents a Isogonic Line? 

1-..,1 
/ 

a. b. J....... c. 

J......I 
Ii' I-..... ,. 

/~ 
I.... 
/ 

15 

/ 
/ (9 ., 

' . • 
1/ 
17 ; 



~-~~-----------------------

.. -~. 

5. Magnetic heading can be defined as. 

a. 

6P 
the intended flight path over the earth's surface 
the angle measured clockwise from magnetic north to the nose 
of the aircraft. 

c. the angle measured clockwise from compass north to the nose 
of the air.craft .• 

d. the actual flight path of the aircraft over the ground. 

6. Fill in the missing blanks in the following problems: 

a. 

/ 
/!;. 

TC ± DC = TH ± VAR ~ MH 

TC ± DC aTH ~ VAR = MH 

o 
235°~12°L K 223~ ... rW - ~ 30 

7. You are going to .,ake a flight from Fort Wol,ters tn -Arledge Airport 
(32 0 54' -99·43'). Using the Dallas Sectional, you will find the varia­
tion to be: 

a. 
b. 

f. 
9°E 
9°30'E 
lODE 
100W 

8. Deviation can,be defined a$ 

a. 
b. 
c. 

~. 

the angular difference between Te and TH .'. 
the intended fUzht path ov~r '~he earth's surface. 
difference. in degrees betwe.en TH,·\and TRACK. 
the angular, difference in degree,s between magnetic nor~th and 
compass nori;h. 

9. D~l1iation is· a COl\lPass error caused by the metal componentsi~;and oper­
a61ng electrical systems that surround th~ compass. 

t~ue 
Fa-1.se 

16 
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10. The deviation factor is obtained from 

a. the Dallas Sectional Chart. 
b. base operations. 
c. your flight commander. 

Cd:) the deviation card in the aircraft. 

11. Find the compass heading in the following problems. 

a. TC i DC = TH ± VAR = MH ± DEV ~ CH 

090° 100R .. 100° 8°E = 092° + 3° = 'fr'" 
(3 TC ± DC = TH ~ VAR .. MH ~ DEV .. CH 

° ° ° ° ° "O?o 213 4 L .. 209' SOE .. 204 - 1 = --,-6=-,,"',-

12. Compass Heading can be defined as 

a. the angular difference in degrees between TC and TH. 
~ the angle measured clockwise from compass north to the nose 

of the aircraf t .•.. 
c. the ang1e \1leasured clockwise from TN to the nose of the air­

craft. 

d. errors caused in instrument installation. 

13. In the following problem you are given DC, Variation and Deviation. 

14. 

Fill in the missing hc'tors. 

TC ~DC ".TH :!:VAR -MH:!: DEV .. CH 

1200+5°R =Jg£e',8°E,,: .JJ.Y. -3· = ~ 
-- " " , " 

GIVEN: . ·Te.., 310· .... \~~ 
v~: i~:~~~ 3to -
DEV - :2° ' B/O' 

Your coritpas shead ing will be: 

® 306° 

b. 316° 

c. 331 ° 

d. 329° 

1.7 



15. You intend to fly a magnetic course (MC) of 080° dri,ft is 4?L. (Variation if needed is 11 OW). What is your MH? (Log 112 - TO± 
VAR = MC :!: DC = MH) 2iJ f }L" "- '!5 'f{} J ' 

(f) 084° 

d .• , 089° 

16. You are to make a flight from Fort Wolters main heliport to Clark Field (32°13' - 98°11') a~ephenvi11e. --

Given Preflight Data: 

TC - 190° 
W/V - OiW /12k 
DR -]OR 

Usi .. your chart and deviation card find the compass heading that you will steer in flight. 

TC:!: DC E TH ± VAR- 1tH:: DEV = CH 

/.9/"'~ -lp3°-'£" = 12f-l-~ = J?r;t> 
. co" ~'7 -/'5/ () 0 
SwaN'" J~ /t.Ju .. ,r r;; 
T(j PLY SOU"it ro f"~Y' ~rf:'lii\ 

N 00:2.. ISO Ig}, 
t5 0/1 ,CIS 1M 
30 0032- 2.10 ':,<I~ 

. Lf5 0'1'1 ;225 2::1.') 
60 0"1 2. '/0 Jill 
75 o!J5 255 '25'4> 
90 ~9() 270 ~?~ 

105 I~IP :a5 :z.fY 
12.0 I'l- '1,. 300· 3";4. 
135 137 3/5 3/1, 
150 /5/ 330 .332.. 
165 11.7 3'15 3~k 
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1. a 

2. b 

3. d 

4. d 

5. b 

6. 
Irl~ fJ 

a, ;,b D.:10 

7. c 

8. d 

9. True 

10. d 
~ 

11. .Sf 1'/);>' 
12. b 

13. TH - 125° 

14. a 

15. a 

16. eH = 17r 

ANSWERS TO SELF EVALUATION EXERCISE 
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