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PROBLEM:

LOG #1:

PREFACE

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

Tc*pc=TE* vaR = wvu " DEv = cH

253° 5°R = 258 10°E = 248° -3° = 245°
Prior to this program, you have learned to compensate for Wind
(apply DC) in obtaining TH.

™t oc=TH

This program will teach you to apply VARIATION and DEVIATION.

TH ¥ yar = vu ¥ pEV = cn

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 1v.
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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.




FRAME #1

VARTATION 1is the ANGULAR DIFFERENCE between true north and mag-
netic north (MN). N X

DEFINITION:

1 ~ MN

B 090°

S NEED,

—
5

SOMPas

— o

090°

Your course line is

oriented to true north
AND

Your compass needle

points to mag. north ~-

THE ANGLE BETWEEN

THE TWO REPRESENTS

VARIATION

1
" % FT. WOLTERS

TURN TO PAGE 3 FOR FRAME 2



ANSWER: c¢. Compass heading

FRAME 8

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

B 090°

TURN TO FRAME 9 PAGE 4 . -



FRAME 2
The varilation factor for a flight 1s found on your Sectional Chart in:

the form of Isogonic Lines.

--~The Agonic Line - Connects ‘ A
points of 0° variation. "+ (Using your Dallas Sectional)
K What is the value of the Isogonic

Line that is nearegt the city of
' ?

—-=Igogonic Lines - Connect
- Mineral Wells

points of equal magnetic
varilation.

TURN TO FRAME 3 PAGE 5



FRAME 9
Where is the deviation factor obtained?

In every aircraft there is a deviation

card. It is located near the compass. —

From this card you will obtain the
deviation factodr.-

You will notice, by observing the
card, that deviation varies w1th each

heading.

(Examine the card,closely)‘

Example: You have. computed a magnetic
heading (to fly) of 015° 41
your preflight preparation.
The deviation card tells. you
Lo steer a compass heading of
017°'- Therefore, the deviation
will be +2°. 'If you compute
a magnetic heading that is not
shown on the deviation card, then

' use the deviatlon of that head—

-ing in the.Mto fly" column that
is closest to the magnetic
heading you have computed.

‘PROBLEMS :

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.

CcMPALS

&7~ 15,00

SN C) By,

/3 Jue &3 | 23

180

182

N 20,
[ 4510173195

/9¢

gles3) | 2io

a0

45 | ool 1225 |27

60| 062 { 240

243

75| 078 | 285

258

qo | w¢ 2| 270

4

1051 jo5 | 285

283

~Taz20[ 120 [ 300 |

303

130 | /3¢ | 315

377

1501150 |330

33/

1165 | ol | 345 [3¥5

' y ™ O ETREA,
T el T

(@) 1¢*pc=TH" VAR = v *DEV = C

g
270° 12R = 282° 3"W = 285°+ 2’ = 493

(b) TC DC =TH VAR = MH't DEV = CH

T
340° 5°L = 335° 5°W = 340° +f =

)




ANSWER: 9°E

FRAME 3
® ™N
M.N.
e
.‘\. / * b oS t‘.’... R
7 ~**d/, .-
.——'—“f'— % AANEREETA .;\E‘
"4\ SN, Z‘g')(\ﬁ. . I ‘ —
@ | (S
: %,
i.l o "-oo
@ .
. -
VARIATION
- WEST

IR VARIATION '~ % |

Wh:eth:_er the'varj_iation 1s east or west will depend on the location of
your aircraft relative -to true north and magnetic north.
the Agonic Line).

(East or west of
Your direction of flight has no bearing on the variation.

In example A - The compass needle points east of geographic true north
S0 variation is east or minus_(-).

In example B - The compass points west of geographic true north SO
variation is west or added (+). ‘

In example C - Is variation gaby or west? g/ -

Ly
@ East
. West




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 £light
back, o : . L a '

a. Outbound preflight data:

(This céfd 1s located

.TC - 253° : : S\ near your compass)
W/V - 093°/10k :
DR - 4°R

Tcrpc=mH vaAR =Mu fDEVec MRS 7 15700

2t w0 2300 = 290" | 0| RS

TO FLY | STEER | TO FLY | STEER

N | Oo2| 180 |/£3
b, Return preflight data: 15 17 | 198 |95
.TC 073 0 P2z |20 |2rz
- 45 Vud | 295 |22
W/V -195°/15k o gj 240 2¢,7
DR - 8°L ' 5 s ess 156
%

a?ﬂl 270 M7
5 105 | /04 ] 285 la g

054 1°= 03" §° =012 0= 0P2° [0 Jrzz [300 303

T¢ *pc =T vaR = Y DEV = 1

1385 /37| 315 |31
150 |/&67 ] 33 [33v]




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
ghort legs of a flight. .. Where the mid-point of the course line is between
two consecutive isogonic lines as' shown below.

|
¢ !
[ N ]
‘ )
' ' 8 S
! ‘ )
! (A [
P s
' T ’
) ' ,
' (RN | '

-~ If your destination_is_boint "B", yog_wiil.selectﬂ9°E.variation but. 1f
your destination 1s point "A", you will select 10°E variatiom.

oy T

PROBLEM: You have beén assigned to fly from Fort Wolters Main Heliport
to Perrin AFB (33°42' - 96°35"), The variation for this leg-

157



ANSWERS: a. 240° ' e
b. 072°

FRAME 11

What is a Compass Headding?

- DEFINITION: - Compass_Heading is the angle measured clockwise from compass

north to the nose of the aireraft. (Longitudinal-Axis) : ﬂ
TN
L
MN

A : B 090°
(lONGITGb b.C. 10°R
L Axis) 100°
If the -ualriétidn-:.i.rnnthhis P Lo T
1llustration 1s 10°E and

deviation 1s -3°, what is , WIN D

the compass heading?

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

90" #10 = 108- 10" =90°-3" - 37° | | |

”“”}Vw i /ﬂ—&fa_«
W 04 aglt = a epiaatin

on  AfFs a i povecTic
/V’wa; -VA‘{ M = M‘—
R e

bt rsea] S




ANSWER: c¢. 9°E
FRAME 5
REMEMBER: Variation:east 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: 1In plannlng a flight from Mlneral Wells Airport to. Abilene Muni*h
cipal Airport, you have computed the following preflight inform-
ation. ' Using the Dallas Sectional Chart, fill in ‘the variation
and magnetic heading. .

Tc T pc = TH ¥ VAR = MH
2532)-5 R = 258- [ﬁ m

DEFINITION: Magnetic Headlng is the ang measured clockwise from -magnetic-

north to the nose of the aircraft. (Longitudinal Ax1s)

ILLUSTRATION:

A




ANSWER: 87°

FRAME 12

. The log form .that you have used up to. this point in. this program and 'in
previous programsa is : CL Co

N . Loc #1 L
TC Z ¢ = TH % var = M0 ¥ v - ca

It 1s used with any chart (such as your Dellas Sectional) that is
oriented: to true north : P . .

LATERldNLYoU;WILL_HAVE A.NEED. FOR

- Log #2
TC —-VAR = MC _ DC = My F DEV = ¢cH

It is used with any chart (such as' charts) 'that'Ls' oriented to

magnetic. north.

In comparison, the two log forml are almost identical The same factors
are used in both log forms with one exception. R

What is the exception‘? _Wo G"“/W—z’ s

¢ * VAR = "jfpca= _ i DEV = CH

10



ANSWER: = 10°E - 248°

FRAME 6
Isogonic Lines are:

a. Lines that show the shape and.elevation of terrain
b. Lines that connect points of 0° variation

Vé;f Lines that connect points of equal magnetic variation :
d. Lines that run east or west of the prime meridian

Mission:

You have been ordered to transpert a passenger to Sheppard AFB and
then return to Fort Wolters. .
Given preflight data: TC =~ 342°

‘W/V - 035° /18k . . . _ (Use Chart)
DR - 9° L
TC TH i VAR = MH

j%_%sw@ ¥

Your MH will be:
a. 333° . . @-&m‘"&"’f‘l
b. 355° . " 4 096

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

Magnetic Heading is the angle measuted clockwise from:

a. TN to the nose of the alrcraft

b. TH to the nose of the aircraft- .. -
¢. Sheppard AFB to the nose of the aircraft
(g;,-Magnetic north to the noge of the aircraft

- 11



ANSWER: Magnetic course (MC)

FRAME 13
DEFINITION: Magnetic Course (MC) is True Course (TC) corrected for

variation,

TC 4+ VAR = MC '

g

Apply the following information to Log #2 and obtain the compass
heading.

GIVEN: TG - 212°
. DC - 8°L
VAR - 10°E

DEV - +2°

TC ¥ VAR = MC * DC = MH + DEV = CH

Ri2% 107~ 20073 = 196 %2 - (9€°

FRAME 14

You intend to fly a MC of 090°. The wind is from 045°/10k and-drift
is 5°R. (Variation if needed is 8°E.) What is your MCIAA H

d - 84 IC * vaR = MC ¥ DC = MH
223" - 90" - 35°
a. 095° c. 087°

085° d. 082°

CONTINUE TO THE SELF EVALUAT&ON EXERCISﬁ
ONE Y T B

‘o
e

O S 7+ A

12



ANSWERS: c.

b.
d.

Lines that connect poilnts of equal magnetic variation
342° - '

West :

Magnetic north to the nose of the aircraft.

FRAME 7

NOW! You have successfully learned to compensate for variation and
obtain your magnetic heading. This takes care of the second of
three factors. ;

”The-thirdjand-final factor is DEVIATION.

T¢ ¥ DC = TH * vAR = MH * DEV = CH

WHAT IS DEVIATIONY?

Deviation is error caused by magnetic forces outside the
ingtrument. {(Compass)

EXAMPLE:

When you get into the aircraft, the ignition and électrical 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 gsteer a:

a. ‘True heading E;? Compass heading

~,
N

‘by Magnetic heading d. Track

(4
L

STOP .RETURN TO PAGE 2 FOR FRAME 8

13



'ANSWERS: Frame 13 - 196°

Frame 14 - b, 085°
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SELF EVALUATION EXERCISE
VARTATION AND DEVIATION

l. Variation can be defined as

652 the angular difference in degrees between TN and MN.
b, the difference 1in 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 polnts of equal varlation are shown on the chart in
the form of: B '

a. TC lines
&2 Isogonic lines
c. Transmission lines

3. Easterly variation is,alwa&s
a. added to MC to obtaln MH.
~b. subtracted from MC to obtain MH.
c. added to TH to obtain MH.
éga. subtracted from TH to obtain MH.

4., Which symbol represents a Isogonlc Line?

15



- 5.  Magnetic heading can be defined as .-
a, the intended flight path over the.earth s sorface
Cf§> the angle measured clockwise from magnetie north to the nose
of the aircraft. - Co
t. the angle measured clockw1se from compass north to the nose
of the aircraft., . - . -
d. the actual flight path of the aircraft ‘over the ground
6., Fill in the missing blanks in the follow1ng problems°-=‘-.
a. C-DC=TH+VAR=MH
£ 120° 5°R = 125% 8°F - 17"
L TCcEbDc=THZT VAR = MH
e S T
235°-12°L = 223%7°W = 2 30 S T EP
7. You are going to make a flight from Fort WOlters tD Arledge Alrport:

(32°54' - 99°43'). Using the Dallas Sectional, you will find the varia-
tion to be: ; S S

a. 9°E

b, 9°30'E
10°E -

d. 10°W

8. Deviation can,be defined as

a. the angular difference between TC and TH )

- b. the intended flight path over the earth's surface. ”

"¢, difference in degrees betweén THAand TRACK. x

Cé) the angular difference in degreqs between magnetic north and
T COmMpAass north

9. Dsviation 13 a compass error caused by the metal components and oper-
aﬁing electrical systems that surround the compass. i

CE) True

b. Fal e

Lo

16



10. The deviation factor is obtained from

the Dallas Sectional Chart

base operations.

your flight commander.

the deviation card ‘in the aircraft.

Eﬁo o

11. Find the compass heading In the following problems.

+ ‘
a. TCX DC = TH ™ VAR =MH L DEV = CH -

—a

¢ 090° 10°R = 100° 8°E = 092° + 3° = 4

+
3 TcIpc=THT VAR = MH T DEV = CH
C

213° 4°L = 209° 5°E = 204° - 1° = 203

1z. Compass Heading can be deflnad as

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

c. the-angle measured clockwise from TN to the nose of the alir—-
craft. - : :

d. errors-éauéed in'inatrument installation.

13, 1In the following problem you are given DC, Variation and Deviation.
' Fi1l in the mlssing factors

C+DC=TH+VAR- H+DE-V=CH
. P

120°45° R = Z g" 8°_'_E - H')’-aé - Y

14. -GIVEN~ .' TG = 310°-. : : 0 . ’
‘ | DC .- 12° s 3r0- 20 = RAVPp REE-2"
. DEV - +2° a0’

Your compass heading will be:

(%) 306° - ' c. 331°

 b. 316° : . d. 329°

17




15. You intend to fly a magnetic course (MC) of 080° drift is 4°L,
(Variation if needed is 11°W). What is your MH? (Log #2. = TC+

VAR = MC F = MH) 30 7 }1_ gtf_o 7o
&7 084° e, 095°
b. 076° . d.. 089° -

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

Given Preflight Data:

TC - 190°
W/V ~ 085°/12k
DR ~ 7°R

Using your chart and deviation card find the compasslheading that you
will steer in flight. R -

TC+DC=TH+VAR M+ DEV—CH

VLI S S o [0F im0
/_i_ "._?_-/E _"‘,.=L7?'+_5__=L7_7 SWaN G,

B .
/6 Ju. 68 | 2B
Are Py | srasRr [romcr s ren
N_joo2|150 [183]
(5 | o/ 1145 | /94| *
30 o320 2]
45 | oyy 225 | 227
60 o6/ [ 240 | 241
15 1e75 | 255|256
90 | o0 | 270 27%
105 | fok | 285 | 25F|
120 | /22| 300 |30k
1351 /37 1315 [3/&
15¢ | {5/ | 330332
165 | 167|345 3%

18






10.

11.

12.

13,

14.

15.

16.

CH = 177°

190° = 7°L =

e

ANSWERS TO SELF EVALUATION EXERCISE

B

R D e e

R L T N T LU

183° = 9°F = 174° 4 3 = 177°

i R e Baen gy TN s
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