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Part A
CALCULATOR SIDE
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Time, speed and distance problems are solved with the
E6B Computer in the conventional manner. . .using the
outside scales on the calculator side. For the benefit of
those 'knot so inclined,' the E6B is 'knot knecessarily

knautical' and you can get perfectly good answersin MPH
and statute.

First a word about reading the scales on the E6B.
Each figure on the outer scales of the computer can stand
for any number containing the given digits. The point
marked '40' can stand for .4, 4, 40, 400, etc. You must

determine, from the given problem, which valueiscorrect.



SIMPLE PROPORTION

The slide rule face ofthe E6B computer is so constructed
that any relationship between two numbers, one on the
stationary scale and one on the movable scale, will hold
true for all other numbers on thetwo scales. If the two 10's
are placed opposite each other, all other numbers will be
identical around the whole circle. If 20 on the inner scale is
placed opposite 70 on the outer scale, all numbers on the
inner scale will be double those on the outer scale. If 12 on
the outer scale is placed opposite 16 on the inner scale, all
numbers will be in a three-to-four relationship. (See Fig. 1,
below.) This feature of the slide rule permits you to supply
the fourth term of any mathem atical problem in proportion.
The simplest and most useful application of the feature of

the computer is in the solution of time-speed-distance
problems.

Eg ALL NUMBERS IN ETE
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TIME, SPEED, AND DISTANCE

A plane has traveled 24 miles in 8 minutes. How many

minutes will be required to travel 150 miles? The answer
is the missing number in a simple proportion:

24:8::150; ? or 24 _ 150

8 ?
In the latter form, the proportion may be set on the com-
puter exactly as it dppears in Fig. 2, with 24 on the outer
MILES scale opposite 8 on the inner MINUTES scale;




one then reads the number opposite 150 miles, and fipq,
it to be 50 minutes. This is the basis of all time-speed_q;q_
tance computations on the computer. In most of theg
problems the arrowhead "speed index" isused for setting ¢
reading the rate. In addition to the minutes scale, an inne,
HOURS scale is used for reading times in excess of oy,

hour.

1.Time in flight, 8 minutes N .
Distance flown, 24 miles PS8%
el A\ S
: A
o?'z P R Ui

Fig. 2

To solve for distance when speed and time are given:
Example

Given: Speed, 174 mph
Time, 40 minutes

Find: Distance
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To solve for time when speed and distance are known:
Example

Given: Speed, 113 knots
Distance, 180 nm (nautical miles)
Find: Time

Set speed
G knots) o

3 n
/] inoy s owter o

s

= scale read on inner scales,
96 (min.) or 1 hour and
@, | oado spruo 36 minutes.

‘g - S Sunese
ey A0 J05 SpNNP
Eal

Fig. 4
\
To solve for speed when time and distance are known:

Example

Given: Distance, 266 miles
Time, 1:25

Find: Speed

Ureae sve

‘43AN3A “0>H P

%0
f%“

NS - = S &,%
1. Set the time, 1:25 P4or 4
opposite 266 (miles) &\

on the outer scale, %

:
+



PROBLEMS 1

Find the missing quantities; check your answers againsy
the answers in Part C.

Ground
Time Speed Distance
£ e 145 128
2. 4yt f 150 a5t
3. 164 196
4. 0:33 S 78
oL 0:36 139 s
6. 0:18 B 47

FUEL CONSUMPTION

Problems in fuel consumption are solved in exactly the
same manner as problems in speed, except that the rate is
expressed as gallons per hour (gph) instead of miles per
hour. Gallons are therefore treated as miles, and read on
the outer scale. The arrow is used as a rate index, in the
usual manner.

To find the fuel consumed per hour (rate of consump-

tion) when the total fuel consumed and the flying time are
known:

Example

Given: Fuel consumed, 135 gals.
Time in flight, 1:28

Find: Rate of fuel consumption
Z S—=
ol N .
ol ?g 2 MiLEs P -
‘3 90 N 0,
5 / s se
o \ 3 I:10 L 2 )
&, ‘}q@‘ 2
Q o s A
< 2. Opposite index, read rate 1. Set the time 1:28 (88 min.)
of consumption, (92 GPH). opposite fuel consumed
N g v 135 gal.
Foks Vo Z, A A
: 2\s| T
PE g S
3 v S
z S/ 8 ~0
i ] &
v N &/ O




CONVERSIONS

"“Things aren't always what you want them to be —
But the E6B will help change them."
For instance, if you want to change:

Statute miles to nautical miles

Statute miles to kilometers

Minutes to seconds

Fahrenheit to centigrade

Or vice versa —

Here's how:

Note the following labeled arrows on the inside and

outside scales of the calculator side of the computer:
(Refer to Fig. 7)

NAUTICAL miles near 66 on outer scale
STATUTE miles near 76 on outer scale

KM. (kilometers) near 12 on outer scale
SECONDS at 36 on inside scale




STATUTE TO NAUTICAL TO KILOMETERS

The arithmetical factor for converting na.utical miles t
statute miles is 1.15; for converting statute miles to nauticg)
miles, .87. It will be found that 76 (the STAT. mark)
divided by 66 (the NAUT. mark) gives 1.15, and that gg
divided by 76 gives .87. In the same way, the conversiqy,
factor for statute miles to kilometers is .62, and 76 (the
STAT. mark) divided by 122 (the Km. mark) gives the
same conversion factor. The conversion on the computer
is thus the familiar simple proportion:

66 G 76
N autical miles  Statute miles

To convert statute miles to nautical miles:

Example

Given: 136 miles

Find: Number of nautical miles
Number of kilometers

2\

miles) “\z
arrow.

z
at.

ut
st

-
g
=
S

JopuaN

read distance in
kilometers (218 Km).

o-
o0 ®

 ANSWER: 218 Km
: L~ 2

Qv

Wig 7

Conversions of any of the other units are made in the
same way. The known figure is placed under the arrow for
the unitin which thatfigure was expressed and the unknown
quantity is read under the appropriate arrow.

8



_ PROBLEMS 2

_?;:'nd missing quantities; check vour answers against the

D

answers in Part C.

Statute Nautical

Miles Miles Kilometers

) 3 240

2, S N 35

3. 15 S

4. : 160

5. A s s 47

6. Al 7 8 ;
MINUTES TO SECONDS

At 36 on the inside scale is an arrow marked SEC. To
convert minutes to seconds, place thetime index LOpposite
ﬂ;i!_number of minutes and read seconds opposite SEC
~ arrow. |

[ o o) v
A o A F o ® .
Fas et X
| | xample
" L : "
a3
y

" Find number b’f seconds in 13'2 minutes. Place time
. index A opposite 132 . Opposite SEC arrow (near 36 on

=
px

| inside’scale) read 81.

4

5 -.Answ.r: 14 131/2 minutes = 810 seconds.

 FAHRENHEIT - CENTIGRADE
s

;,";ﬁ.@mperature conversion scale is located on the wind

3&2@5—'-?!‘1(1&'61' the E6B computer (see Fig. 8). Read tempera-




ALTITUDE

"Altitude comes in assorted varieties. Ever wonder how

high is 'up'? No need for confusion if you remember the
following points:

Indicated Altitude is the altitude reading on the altimeter
when it is set to nearest station altimeter setting.

Calibrated Altitude is indicated altitude corrected for
instrument and position error.

-ﬁﬁg;ssure 'Altitude is the reading on the altimeter when it
is set at 29.92,

'bensity Altftudé is a measure of the weight or density oi
the air. Aircraft performance, such as take-off run, rate 0
- climb and engine output, are affected by density altitude

 True Altitude is éaﬁ'g;hted altitude corrected for tem-
perature and pressure.



DENSITY ALTITUDE

Near the center of the computer is the density altitude

window, entitled "For Air Speed and Density Altitude
Computations”.

Example
Given: Pressure altitude.......... 3000
Air temperature........... 25°C

~ Find: Density altitude

"-'.ro

'-
‘g

o

7/ ,‘\ r=| 2. Opposite density altitude

2 Q
< . Set prossre altitude : gl ex read density altitude,
§ (3000') in window opposite 000", _ |
o } air temp. 25°C |

B> o

| &

, l. ml‘llllh

O ANSWER: 5000 |°

PROBLEMS 3

Find density altitudes; check your answers against the
answers in Part C.

- Pressure Air Density
T Altitude Temperature Altitude
1500° 35°C
0’ 40°
8000’ -10°

11



TRUE ALTITUDE

To find true altitude it is necessary to use calib,

| . P . B 2 ate
| ¢ . ~dicated if calibrated is not availap] d
titude (or 1ndiC ; e),

stllre altigude and true air temperature. Greater ¢ CCuIiZeS“
can be obtained if you also know thealtitude of the grouf‘y
station giving Your altimeter setiing. 0d

| Example

Given: Pressure altitu.de ........................ 10,000

| Calibrated altitude..................... 9,000

| True air temperature................. ~20°C

| Ground station -1 g e [ A 5,000

Find: True altitude

DITIONAL NOTE: .
if statio:?s at sea level or if stat(l]gn
alt. is unknown, find cal. alt. (9000')
on inside scale and opposite it read

true alt. (8500').

prdvreeh

]

0z

eaIT ude |
Y above ground, Imdei
3780' to station altitude
§ 5000' to get |

4 8780' true altitude aboys |

S

1.Set press.alt.(10,000'
opposite true air temp.
(-20°C) in window for
true alt. calculation.

sea level.

2. Subtract station alt. from
cal. alt. to get cal. alt.
above ground:

9000'-5000' = 4000'.

3. Opposite cal. alt. above |
ground (4000') on inside |
scale read true alt. above!
ground (3780') on outside}

scale.

b
~nce .ﬂo -
Fig. 10
PROBLEMS 4
Find true altitude; check your answers against the answers
in Part C.
Pressure True Air Calibrated Station True

Altitude Temp. Altitude  Altitude  Altitude

1. 10,000 25°C 11,400'. 4,200
2, 5,000 0° 6,000' Sea Level
3. 7,000’ 10° 7,400' 1,900’
4. 20,000 -15° 21,000' Unknown

412




TRUE AIR SPEED

“Let's knock over this true air speed thing."

“In the old days pilots listened to the wind in the wires
and were happy to be flying at any speed. Today we have
the air speed indicator. It's a mighty fine gadget, but its
reading is affected by various items such as temperature,
pressure, compressibility and accidental misreading by the
pilot who's thinking of the blonde in the tower."

- The air speed indicator is constructed to operate correctly
~ under standard atmospheric conditions, at a pressure of
~ 29.92 inches of mercury and a temperature of 15°C. In
{  flight,these conditionswillrarely be found.The pilot will there-

fore have to correct the readings of his air speed indicator
- for pressure and temperature in order to discover his true
air speed. The slide rule face of the E6B computer has a
¥  special scale which will enable him to make the necessary
| corrections; it is labeled FOR AIR SPEED AND DENSITY
§ ALTITUDE COMPUTATIONS. The most accurate use of

- this scale requires the setting of pressure altitude (set 29.92
. in. Hg. into the altimeter correction window——the hands of
- the altimeter will then read "pressure altitude").

. Calibrated airspeed (the indicated airspeed corrected to
compensate for error in the airspeed indicator or the pitot
static system) will be used throughout this discussion.
‘While’callbrated airspeed is thetechnically correct airspeed
to use for true airspeed computations, many lightairplane
pilots use indicated airspeed for solving true airspeed
ymputations since the difference between calibrated indicat-
d



' i ined in one setting. Usin
True air speed is obtaine ‘ i,
labeled FOR AIR SPEED AND D.ENSITY ALTI'I‘(_;SI?
COMPUTATIONS, take the following steps: R

Example

' i ture, - 10°C
iven: Outside Air Temperature,
i pressure altitude, 20,000 ft.

Calibrated air speed, 200 mph

Find: True air speed

20

1.Set air temp, (~jpor
" o | = c )
window opposite Dre) n |

altitude (20,000) = SUre |,

0{ 0 "-”'

ALTITUDE
3 ﬁ% OF FEET™>

80 90

#,
al

2. pposite calibrated air
speed (200 MPH) read

(This solution disregards Compressibility, and Temper-
ature rise. They arerelatively insignificant at lower altitudes
and air speeds.)

Two mistakes are frequently made: One is using the
wrong "window" and the other is forgetting that the tem-
perature scale is reversed. The plus temperatures are to
the left.

At times, especially in case of controlled ground speed,
the true air speed will be known and the pilot will want {0
know at what calibrated air speed to fly in order to 111_:&!(];
good the given true air speed. This solution on the h}?t
computer is the same as the preceding one, fexceptht je
after outside air temperature and pressure alntu('ie ze
been set in the proper relationship, the calibrated air sp £
is read on the minutes scale opposite the known tru€
speed on the miles scale.

14



Example

Outside air temperature, 0°C
Pressure altitude, 5,000 ft.
True air speed, 200 mph

Calibrated air speed

1. Set air temp. (0°C) in
window opposite pressurefys
altitude (5000°).

(200 MPH) read desired
calibrated air speed
(188 MPH).

PROBLEMS 5

b gl SIS I e

i Find true air speed; check your answers against the
: answers in Part C.

3 Pressure Outside Air  Calibrated True
E Altitude Temp. Air Speed Air Speed
f AR 3,000’ 0°C 140 mph
2.‘_ 8,000 -5° 160 knots
P 3. 12,000 =10° 190 mph
E 4 10,000 0° 200 mph
e 6. 5,000 33 140 knots
P 6. 9,000 -10° 150 knots
F MACH NUMBER

Every airplane, even a 60 H.P. "cub"” flies at a Mach
§ Number. What's yours? OK here goes! Since Mach Num-
I ber is dependent upon the speed of sound, which varies
only with temperature, the same Mach Number represents
different true air speeds at different temperatures.

15




MACH NUMBER FROM TRUE AIR SPEED
AND TEMPERATURE

In PROBLEMS 5 problem 6 (Pg. 15), we found our
true air speed to be 170 knots. The Mach Number inde,
( 1 ) appears to the right of the Figure 80 on the Press,,,,
Altitude Scale in the Pressure Altitude Window.

NOTE: The Mach Number Index ( 1 ) is positioned to
relate Mach Numbers to True Air Speed in Knots only
MPH must be converted.

Example

Given: True air speed, 170k
Outside air temperature, — 10°C

Find: Mach Number

—3 l F
o &=
—3 E6B -2p =
= P oest COpy e 2=
) ’ &
o <P
: 7
® £ o s v A =
0 '-SO PA
o ) L ~8, P
-« N \w. > “‘c"?o ':’0
i f 9'\\‘ W ) T SPEEp s
g u “ % i
| 1. Set Mach No. index oppo- g -
| = site air temp.(-10°C) in  Biiug,- o, . 4
| ‘ d M e ‘Duu;: '.".' —
| : noow et "d.mu,. n”"ud::':m 9

. - ’."'
[ - —

2. Opposite true air

3 3
‘; speed (170K), read N S ™
Mach No. (Mach .27). ANSWER: Mach .27 } &
‘l’ . : !-lo‘sn.n‘ﬂr.nﬁ\o ¢
Fig. 13

Your Mach Number is somewhat less than the speed of
sound, but there it is. . .Mach .27.

16
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TRUE AIR SPEED FROM MACH NUMBER AND
TEMPERATURE (TAS IN KNOTS ONLY)

" In aircraft having a Mach indicator it is possible to get
~ true air speed from Mach Number and temperature. At
higher speeds, indicated airtemperature mustbe"corrected"
" {0 true air temperature for "anywhere near” accuracy. See
! Ppage 18 for method of computing TAT (True Air Temper-
. ature).

Example.

Given: Mach Number 1.16
True air temperature + 10°C

~ Find: True air speed

= E
|2 Opposite Mach No. E6B-2P =
; (Mach 1.16) read true air ; (@) Mp N
speed (760K). 0 : ,ﬂ“f”n v, b
/
ea ] Ag - 4] 7 L8 *
® 2:30 * ] ANSWER: 760K [@
é‘ o ? . ..
>~ 7, 7
Al lhf,j,h o\e 7
k«Q . ,:f!['P U.‘;’ 7
s ~ OR| A o ’/-G\“
g %
opposite true air temp. |s,, < 4 L
” (+10°C). fouw: '.fl:
— i °"'"ud.» P ;
£ AL Gh>
2 ] - "-MS\ w >
- . og}‘\wﬁ “\l‘“v'c x>
-\ 2 i e /8 R
:; Fig. 14
PROBLEMS 6

& Find Mach Number or true air speed; checkyour answers
. against the answers in Part C.

£ Te?nr;:rég re Nhlfl?l%}:er T?;éli >
§ 1. -35°C 70

3 2. 0° 67 e
5 a0 B 605




TRUE AIR SPEED COMPUTATION . ..
AT HIGHER SPEEDS
(TAS IN KNOTS ONLY)

Although the method of computing true air speeq as
described on Pages 13, 14 and 15 is satisfactory for lowe,
speeds, significant errors are introduced at speeds above
200 knots. The "Huber System" for TAS determination (.
used with Jeppesen Computer Models CR, CB, is the mos;
direct and accurate method. However, satisfactory (high
speed) TAS computations may be made with the EgR
Computers using the following method. (Note: Basic Air
Temperature— BAT —-is Indicated Temperature corrected
for scale error.)

Example

Given: Pressure altitude, 25,000 ft.

Basic air temperature, - 30°C
Calibrated air speed, 240 knots

Find: True air temperature

True air speed

Solution:

113

Compute a trial TAS by using BAT, PA, and CAS. This
trial TAS (363 k) will be used to compute temperature
rise (heat of compression error).

. Use the formula TAS Temperature Rise

950 TAS

by placing 950 on the minute scale under trial TAS of
363 on the miles scale. Read the temperature rise of
14°C on the MILES scale opposite 363 on the MIN-
UTES scale. True air temperature would be approxi-
mately -44°C (BAT - Temperature Rise). Remember
that TAT (True Air Temperature) is always colder
than indicated or basic air temperature.

. Using TAT, PA, and CAS, compute TAS uncorrected

for compressibility. Your answer should be 351 knots.

2. Opposite CAS (240K),
read TAS (351K). N
- ‘V/V

pressure altitude |.
(25,000') opposite BAT.P s
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SE0.)
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,"’-“4. Determine the F factor on the slide of your computer.
B Interpolating by inspection, you find it to be .97.

o 1 0 0
a. :"g: 2

T0 SOLYE FOR T.H.AND G. S.
1. SET TRUE COURSE AT TROE INDEX.
2. FIND WIND DIRECTION ON COMPASS ROST AND SPEED ON GarD.
| 3 PLACE TAS UNDER INTERSECTION OF WIND DIRECTION AND VELOCITY
& READ W.C.A. AT INTERSECTION OF YAS AND WIND LINL AEAD G.S. UNDER GROMMET

F_CORRECTION FACTORS FOR TAS

PRESS. CALIBRATED AIRSPEED KNOTS
AL 700 | 250 350 | 400

‘=l
15
4

oSl

-

300 450 500 | 550
| 10000 [ 1011099 99| 8| ]9 9
20000 [ 99 | 88 | 97 [ 97 | 95| 95 84 | 93
30000 | ST | 9 [ 95 | o4 | 821 91 90 |88
40000 | 96 | ¢ | 92 | 90 [ a8 | 87| 97 [ s

| 93190 | 97 06 | 84 [ 84 [ 04 | 34

DIRECTIONS
USE CALIBRATED AIRSPEED AND PRESS ALT TO OBTAIN F FACTOR
MULTIPLY F FACTOR BY TAS OBTAINED WITH COMPUTER

‘ . 10 DBTAIN TAS CORRECTED FOR COMPRESSIBILITY
3 ofo
5 !
¢ 4 5 0
=
: 1
5 T 8 ' ]
i D
8 ! alil
= 5510
* okl 11
L — 11
5 |
TTTTI50
P 1
H
/ -y
- L4+
}
Fig. 16

'- -."'= 5. Multiply TAS uncorrected for compressibility by the F
% factor. TAS is therefore 340 knots.

PROBLEMS 7

& Find true air temperature and true air speed; check your
§  answers against the answers in Part C:

T Pressure Basic Ajr Calibrated True Air True
~ Altitude Temperature Air Speed Temperature Air Speed

120,000 _g5°C 250k
L 2300000 _350 300
I 3150000 100 280
I 4400000 _30c 210
I 5 25000 _i5e 325
I 6450000 _g5 200

.
Y
B

& | :Y.Olu €an convince yourself of the necessity of gsing this
¢ (or the Huber System) method of calculating high speed
- TAS by comparing the above answers with answers that

you would have gotten with the method (low speed) describ-
ed on Pages 13, 14 and 15.

19



SLIDE RULE USE

Multiplication and division are performed on the cal-
culator side of the E6B in the same manner as on a
straight slide rule. Be careful not to confuse the time index

,» which stands for 60, with the unit index in these prob-
lems.

Example: 28x15

aNad Lvd

T

’o.\\% . "7\04/

Fig. 17

\2

20



: Example: 182 =14

:

!

C. ; '. o2 . .: Ty B!

?& L/HR. .. TOTAL GALS =
A - Ty TIME &

: Fig. 18

: —-h— S

: Successive multiplication and division may be done on

the E6B.

f'. 25 x 12

: Example: 14

19

%

;

:

!

|

i

1. Set 25 an outside
scale oppaosite 19 gn

-+ _TOTAL GALS
TIME

Fig. 19
PROBLEMS 8
Find answers; check your answers against the answers in
Part C.

Bl 12.6 X 31—

2. 267 - 156 =
3. 32X 18 =







alc slde, set 3 on outside scale opposite 9 on
;'-scuie. Oppollte 60 (l 00) on inside scale read

~ PROBLEMS 9

solue the follo wing problems; check your answers against
lhe cmswera in Part C. : '

A

lst bearing 280' at 8:26
 2nd bearing 269° at 8:31
GS = 120 mph

» s

i LT T 00N S R R L SR e S S o i O A
22 Y A - ] 5
e _r"‘-_-,:j
Ehpud time (min.) x 60 _ 3x60
~ Degrees of chnnge | o9




DRIFT AND OFF- COURSE
CORRECTION

"Unless you have the instinct of a homing pigeon, some
day you'll find yourself off course. This need not be
distressing if you continue on your original heading until
you reach a recognizable check point. Measure your dis-
tance off course, miles flown and miles to destination. Then
two easy computer adjustments will give you the number
of degrees to correct your heading to take the shortest

route to your destination.”

One form of a simple proportion has been set up for
quick usage in low level navigation where corrections
must be immediate or in a case where the pilot is unable
to determine his exact wind for precise corrections. This is

the DRIFT CORR window.

The proportion is simply:

distance off course correction to parallel
distance flown = 57.3
and
distance off course correction to converge
distance to fly = 57.3

The window on the E6B wasderived from prior usage of
the old rule of thumb that one mile off course in sixty re-
quires a one degree correction. The angular corrections
given in the window are derived from the actual value of
57.3. The settings illustrated on Pages 25 and 26 are

based on the above principle.



S ——

i

The illustrations show the procedure in usingthe DRIFT
CORR window with a sample problem.

Example

Given: Course distance traveled, 400 miles
Distance off course, 30 miles

Find: (A) Correction angle to parallel desired
course.
(B) Total correction angle to intercept desired
course in 150 additional miles.

— ¢ -
— o
g eN E6B -2p Co i
o Q ts 3_Migs 7 PU <42
3% 2. Opposite "correction ) 4 4‘?
to parallel” index read ¢ >
[ : correction angle (to §3 4 =
o parallel) 4.3° ‘L,W i
.Q
'\o \v,@ /& ¥ .‘L.‘f‘ 1?:}7* gg? \d\,,,"(‘e'o
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Fig. 20A

Answer to (A):
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Answer to (B):

To find the total correction angle, add correction to
intercept to the correction to parallel. The total correction
is 16.6° (4.3° + 11.3°).

NOTE: Notice that it is still necessary to determine the
decimal point. If the miles flown or miles to fly is more
than 10 times the miles off course, use the smaller angle.

For example: 9 miles off course in 300 miles, correct
1.7° to parallel; for 90 miles off course in 300 miles,
correct 17° to parallel.

PROBLEMS 10

Find the correction angles; check your answers against
the answers in Part C.

Correction Angle
Off To to to Total
Flown Course Intercept Parallel Intercept Correction

1.200 mi. 15 mi. 75 mi.
2.375 25 200
3. 260 10 145
4.185 5 75
5.250 13 90
6. 425 24 125



| Part B
WIND SIDE

WIND SOLUTION
ON THE JEPPESEN E6B

"All 'windy' problems depend upon the solution ofthe old

eternal wind triangle. In its basic form, this triangle is
made up of three simple vectors:

(1) A "wind" vector, made up of the direction and speed
of the wind.

A S Wi W e

(2) A "ground” vector, representing the movement of the
plane with respect to the ground, and made up of the true
Course (or track) and the ground speed.

(3) An "air" vector, representing the movement of the
plane with respect to the air mass, and made up of the
true heading and the true air speed.
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_ are stated; these may be used for plotting the wind when

the wind value is stated in terms ofthese points rather than

in degrees. The center of the disc is a transparent material
on which a wind grid is printed to provide for ease in

plotting the wind.

The solid line wind speed circles on the wind grid are
always utilized with the low speed side of the moveable
glide (Figure 24). The dashed wind speed circles labeled
50 and 100 are always utilized with the high speed side of
the moveable slide (Figure 23).

TRUE INDEX
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AMOUNT OF DRIFT

10° 5° 0° 5° 10° /
15° o
20° 5 W 15 20°

2 25. 0 250
30 —220 — 30°
35° -210 - / 35°
o -200 -
40 40°
45. I}O | 450
55° to 55°
'154
7 S
LINES
270° - = RO S 2 X J: 90°

~= SPEED CIRCLES

180°

Fig. 25

The second part is a movable slide (see Fig. 23) on
which are printed two sets of lines. One set is a series of
concentric arcs, known as "speed circles”,. These are at
equal distances, each representing two units of distance,
and numbered from 20 to 300 on one side of the slide and
from 200 to 700 on the other side. Since these are "speed
circles”, they are used for all measurements of speeds for
the wind triangle: wind speed, ground speed, true air speed.
The second set of lines is a series of converging straight
lines, which do not actually meet on the slide itself but
which converge toward a point outside the slide. These are
called "track lines”, since they show the number of degrees
by which track (or true course) differs from true heading.
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On the high speed side of the 3-way slide (see Fig. 23) the
track, or drift lines, are one degree apart for all speeds
above 200 mph or knots. On thelow speed side of the 3-way
slide (see Fig. 24) the track, or drift lines, are five degrees
apart up to 30 mph or knots, two degrees apart between
35 and 150 mph or knots, and one degree apart above
150 mph or knots.

of the wind face make it possible to set
upTrxd:?:ni:li:r directions from true north, and angular
difference between true course and true heading—al] the
elements necessary for the solution of wind vector triangles.
The handling of the computer is a matter of placing the
known quantities on the computer in the proper relation-
ship and reading the unknown ones from the completed
triangle.

In solving the wind triangle graphically, only one basic

th direction and
triangle is correct since the vectors havebo

quanfity. The three sides of the triangle (see Fig. 25.) are
known as the wind vector (wind direction and velocity—
W/V), the air vector (true heading and true air speed - TH

and TAS), and the ground vector (truecourseor track and
ground speed——TC or TR and GS).

There are four basic wind triangle problems with which
the pilot is concerned.

The first solution is for TH and GS. This problem is
most common to pre-flight planning. To solve it graphic-
ally, the wind vector is plotted first, the TC plotted on a
reciprocal bearing from the head of the wind vector, and

the TAS swung in an arc across the TC vector. Point A is
established.

MEASURE TH

Fig. 26
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>blem may be encounte L if the flight re-
n GS. Again the wind vector is plotted first. a4
d vector Is established with its head to the head
d vector. The components of the air vector, TH

¢ then measured between points A and B.

ot

£ 3
o
o,

hird type of problem involves solving for TC and

solution is basic to pure dead reckoning when no

e available. The wind vectoris plotted and the
air | ched to thetail of the wind vector.

ablished and TC and GS can be
A and C.

TH & TAS
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 The last prodiem involves solving for the actual wing
This problesy is asually escountered while in fight B,
establishing & departare potat, A, and plotting the air axg
ground vectors from i, points B acd C arelocated. The
wind is messured from B to C sincetbe alreral will alway,
be blown from beading to track.

L B

Fig. 29




FLIGHT PLANNING
WITH
FORECAST WINDS

The most common type wind problem usually encounter-
ed by the pilot isthe one in which he is required to calculate
true heading and ground speed. This problem is usually
solved in the flight planning stages when true course, true

airspeed and forecast or reported winds areknown quanti-
ties.

It is essential that the pilot remember that winds aloft
reports and forecasts are always provided in a format
which utilizes directions measured from true north, wind
speed in knots and temperature in degrees centigrade.
Either knots or miles per hour may be used in a wind
problem provided the chosen unit of measure is used
consistently throughout the problem.

There are several ways of solving flight planning pro-
blems however, the one outlined here is the most consist-
ént with the other solutions presented in the booklet.
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Example

Given: True Course, 195°
Wind direction, 240°
Wind speed, 30 knots
True airspeed, 180 knots

Find: Groundspeed
True heading

Solution:

1. Set the true course (195°) under the TRUE INDEX.

2. Locate the wind point on the transparent disc. This is
accomplished by finding the wipd direction (240°) on
the periphery of the computer disc, then proceeding to-
ward the center of the disc on the 240° degree line until
it intersects the appropriate wind circle (30). The wind
point may either be mentally noted or marked with a
pencil dot.

3. Adjust the moveable slide until the arc representing the
true airspeed (180 knots) is read directly under the
wind point as illustrated in Figure 30.

SR ) b
- B B}
=2 TRUE INDEX o
= £ 10 10 Vap =
= \“&_ﬂ\ ‘10 W 20 wgf 4 o
1. True Course 195° 0 1\0 s 0 7 ‘C'f?/—
. Ny —— W 7,65
2. Wind Point 240° ) (e S4 5. True Heading 202°
at 30 knots : =1 & == = : v, g
— o
3 %o '_ 0j0 -~ 54 7 K
\ v
: I [ 190 . (o]
3.-True Airspeed 180 kts. 5 ‘:o
30 ‘ . ~ ) on
_._-"-‘.o, E = Xyt
— — ; 4
-~ = . N 16
4. Groundspeed 158 kts. v 2
E=p- 4 S o
= A 5
=9
o
o
&
%,
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Read the groundspeed (158 knots) on the speed arc

e directly under the small circle at the center of the disc.
5 _Reid the wind correction angle (7° right) directly under
. the wind point on the vertical lines printed on the move-

able slide. Note that the wind point is approximately
over the vertical line 7th from the right of the center line.

6. Since the wind correction angle is 7° right, the true
" peading is 7° to the right of the true course. Thus, read
the true heading (202°) 7° right of the TRUE INDEX.

NOTE: All of the wind problems presented in this
booklet will be solved with the true course

(track) under the TRUE INDEX, the true

airspeed under the wind point and the ground

speed under the small circle in the center of the
transparent disc.

PROBLEMS 11

Find groundspeed and true heading; check your answers
against the answers in Part C.

True Wind Wind True Ground  True
Course Direction Speed Airspeed Speed Heading

1. 080° 148° 32k L Rl i v e
2, 010° 300° 18 e L1 Lot B e Sy G A
3. 160° 015° 29  [f2 L0 Rt i e
4. 275° 225° 15 L AQ Bt T h as A e
5. 050° 180° 35 200700 0 A e
6. 190° 078° 30 VR B T A R X
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TRUE HEADING AND
TRUE AIR SPEED

hetherit'sa good look.
flight schedule to make

Example

Given: True course, 240°
Wind direction, 090°
Wind speed, 20 knots
Ground speed, 140 knots

Find: True airspeed
True heading

Solution:

1. Set the true course (240°) under the TRUE INDEX

2. Locate the wind point (090° at 20 knots) on the trans-
parent disc.

3. Adjust the moveable slide until the arc representing the
groundspeed (140 knots) is read directly under the
small circle in the center of the transparent disc.

38
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4 Read the true airspeed (123 knots) under the wind point.
5. Read the wind correction angle of 5° left on the vertical
lines under the wind point. The true heading (235°) is

found by reading 5° to the left of the TRUE INDEX as
{llustrated in Figure 31,

< o o e e 1| e 2 e B g
- o ooty S o T “":fb_:h o 5
-3 F‘,_Z';? —— glUE lNDEX S “"“' s
S e 1 10 NG G
, < 3
cf > O 240 °250 " , 7 1._True Course 240°
W
i 20 “ o e o Yo
_ el el (e e
5. True Neading 235° e T : "o ‘
~ X i L WA U | ) ())& SR ‘:O
P e e VR e S - a2,
4‘ - ft " - NIT F ~t ' "& %
° ‘. r ¥ - - ——— . o
~° 2 o :A; 4 . ‘. “2 4 " . I . A u
- et S N R - LR ‘W
4. True Airspeed 123 kis. N A - o
| o 7 | - 2. Wind Point 090°
- W= e - 4 S ,_ at 20 kts. o -
e_\- s
- -3
3. Groundspeed 140 kts. / \ S
_ 110 ©

NOTE: Remember that for any problem worked

on the E6B computer, the true course is always
set atthe TRUE INDEX , the true airspeed is
set at the wind point and the groundspeed is set
at the small circle in the center of the transparent
disc.
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PROBLEMS 12

Find true airspeed and true heading; check your answers
against the answers in Part C.

True Wind Wind Ground True True
Course Direction Speed Speed Airspeed Heading

1. 340°  220° e R - ) ELE K
2. 274° 050° 15 PR R o
3, 183°  150° TR e e
4. 005°  230° Vi v T # Yhoe b S
5. 112°  070° 200 L8 Lo
)6. 266°  320° 30 153

lllll
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TRUE COURSE (TRACK)
AND
GROUND SPEED

"Sometimes it's mighty interesting to know where you're
going and how fast. Your air speed and heading are
usually available in flight. If, in addition, you have some

wind information (either reported or forecast) you can
easily find true course and ground speed."

In a practical sense, this solution is usefulto the airborne
pilot when he knows the wind, true heading and true air-
speed but has no means by which he can determine the

true course or groundspeed. A problem such asthis can be
solved as follows:
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Example

Given: True heading, 175°
Wind direction, 320°
Wind speed, 30 knots
True airspeed, 180 knots

Find:  True course (track)
Groundspeed

Solution:

1. Set the true heading (175°) at the TRUE INDEX as a
temporary measure, (Since a correct solution cannotbe
read from the computer with the true heading at the
TRUE INDEX, a further adjustment must be made as

~ the problem progresses.)
¥ 9 Locate the wind point (320° at 30 knots) on the trans

parent disc.

3. Adjust the moveable slide until the true airspeed arc
(180) is directly under the wind point as illustrated in
Figure 32.

|
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_ By noting the position of the wind point in relation to
the vertical wind correction angle lines, one may notice
approximately a 5° right wind correction angle. Since
this value is the difference between the true heading and
the true course, adjust the transparent disc 5° to the
right placing 170° under the TRUE INDEX which
corresponds to the 5° right wind correction angle noted
at the wind point. This angular relationship must be
maintained in order to reach a correct solution.

. Adjust the moveable slide to keep the true airspeed arc
(180) under the wind point. (If this action appreciably
affects the angular relationship referred to in step 4, a
second adjustment of the transparent disc and the move-
able slide may be necessary).

. Read the groundspeed (206 knots) under the small
circle in the middle of the transparent disc.

. Read the true course (170°) at the TRUE INDEX as
illustrated in Figure 33.
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PROBLEMS 13

Find groundspeed and true course (track); check yo,,
answers against the answers in Part C.

True Wind Wind True Ground True
Heading Direction Speed Airspeed Speed Course

1. 075° 350° 0k - 140k 4L, 827

OOO

2, 240° 115° 28 LR RA A s AR

3. 352°  025° 36 (s UL 7a”
. 115° 185° 40 IO
1 026°  230° 25 P00
#1173 190° 30 16038 i d e
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FINDING WINDS
IN FLIGHT

"Gentlemen, often after you get 'upstairs' you find the
wind is not behaving asthe 'weather-guesser’ said it would.
You must hold a different heading from thatoriginally est-
imated, in order to make good your course, and your are
crossing check points ahead of or behind planned times.
You know how fast and whereyou're going (ground speed
and true course). . . .also the heading that's getting you
there (true heading). . . .. . .but without accurate wind
information you can't re-estimate the legs ahead. Hence
you need to determine the actual wind direction and speed.”

Let's assume the following:

Example

Given:  True course (track), 122°
Groundspeed, 154 knots
True heading, 118°
True airspeed, 160 knots

45




Find: Wind direction
| Wind speed

Solution:

_ et the true course (1227%) under the TRUE INDEy
; ied]ust the moveable slide until the groundspeed (154
' knots) is directly under the small circle in the middie o

sparent disc.

3. %:::nr;:rf the figures for true heading and track. The
difference between the true heading and track is the
wind correction angle (WCA). Note on the compute;
disc that the true heading (118°) is 4° left of the trye
course (122°), thus itis immediately apparent that the
wind point will be on the left side of the transparent disc

4 Place the wind point at the intersection of the 4° Jef
vertical wind correction line and the 160 knot true air
speed arc. Read the wind direction as 059° and the

wind speed as 13 knots as shown in Figure 34.
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HINTS ON THE USE
OF THE WIND SIDE

1. The wind side of the E6B Computer incorporage, 3
handy method for converting true course to magp,
course or vice versa. Notice th:it VAR. tE):AST (variag,,
ast) and VAR. WEST (variation west) are printeq .
:pec)tively on the left and right sides of the TRUE [N} r}t

For example, if the pilot desires to d.etermine the mag
netic course when the true course is 170° in an area wh,,,
the variation is 12° east, he need simply set 170° under ¢},
TRUE INDEX and then read the magnetic course (158
" 12° to the left of the TRUE INDEX. Of course, the prob|e,,.
may be reversed to determine the true course when mag

netic course and variation are known factors.(See Figure 35

== T ——t—t _§ s = S

2 :ls:sgnoﬁc Course f——"ToUE INDEX ' S

0 10 v, =

-5 0"097- : 20“"&’ 5

‘\L;Q o \ ¢ 4
o ¥\ e 1. True Course 170°
. “~N : - ’ + .

O
~ "o ‘
o. W .
N O r _- ‘& ‘:o

Fig. 35
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ADDITIONAL USES OF THE
JEPPESEN E6B
3- WAY SLIDE

The E6B 3-way slide is a mighty fine piece of equipment
It not only enables you to figure wind and speed problems

ut it also gives you a protractor and mileage scale on the
‘hme unit to figure course and distance without having {4
Fc:arry or handle another separate accessory item.

COURSE PROTRACTOR

This handy feature enables
(TC) on WAC or Sectional Char

east-west (longitude, latitude, section
for quick orientation to true north. For

such orientation is entirely adequate for flights using these
charts. Remember, however, to correct for variation to

. 36, for example, shows the
Course Protractor in position for a course line with a T.C
of 243°, Note that each set of figures on the Course Pro-
tractor gives the reciprocal figure so that whichever direc-
tion you're headed you can read thenumber directly. There
are also course figures (with reciprocals) located on the
other end of the slide for additional convenience within their

| range. Remember, these lines are all spaced only one
| degree apart.

’

MILEAGE SCALES

A set of mileage scales for both WAC and Sectional
Charts is another fine feature to be found on the E6B

3-way slide. Now you can use this same slide to measure
distance on either of these charts conveniently without
carrying a separate plotter.
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Part C

ANSWERS, DEFINITIONS
AND HINTS

ANSWERS TO PRACTICE PROBLEMS

PROBLEMS 1
1. 53 min. e B 6 5. 83 mi.
192 mi. 4. 142 6. 157
PROBLEMS 2
1. 208.5 naut. mi. 4. 184 stat. mi.
385 kilometers 295 kilometers
2., 21.8 stat. mi. 9. 29.3 stat. mi.

18.9 naut. mi. 25.4 naut. mi.

3. 13 naut. mi. 6. 9.2 stat. mi.

24 kilometers 14.8 kilometers

PROBLEMS 3
1. 4,000 2. 3,000’ 3. 17,000
PROBLEMS 4
15 12.200° 3. 17,600 (7,590")
2. 5,900’ 4. 21,800’
PROBLEMS 5
1. 144 mph 3. 228 mph 5. 150 kts.
2. 179 kts. . 4. 235 mph 6. 170 kts.
PROBLEMS 6
1. 421 kts. 2. 432 kts. 3. Mach 1.0
PROBLEMS 7
—-37°C 326 kts. 4, -49°C 414 kts.
~58°C 452 kts. 5. —39°C 462 kts.
—23°C 341 kts. 6. —-56°C 428 kts.
PROBLEMS 8
1. 391 2w 1vT1 3. 23.0
PROBLEMS 9
1. 27 min. 2. 54 mi. (stat.)
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PROBLEMS 10

10 . 4.8% 111854 166 479 1,055 3.8°, 5.3°
B 3:0°,:8.2°;, 11.90

6. 3.20, 11.00, 14_20

2. 98, 8%+ 1 %5 10 9=
2.2°%.8:9° Bl

PROBLEMS 11

156 kts., 090° 3. 211 kts., 1566° 5. 221 kts., 058
122 kts., 002° 4. 130 kts., 270° 6. 184 kts., 181

PROBLEMS 12

. 151 kts., 334° 3. 157 kts., 178° 5. 141 kts., 107°
9. 143 kts., 279° 4. 147 kts., 002° 6. 173 kts,, 274¢

PROBLEMS 13

141 kts., 087° 3. 116 kts., 342° 5. 224 kts., 028°
2. 173 kts., 247° 4. 161 kts., 101° 6. 132 kts., 169°

| PROBLEMS 14

350°, 30 kts. 3. 030°, 40 kts. 5.00225°, 25 kts.
20 112°% 27 kts. 4. 185°, 40 kts. 6. 190°, 30 kts.
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DEFINITIONS

Heading (H) —direction in which the longitudinal axis of
the aircraft is pointed with respect to north, True heading
is related to true north, magnetic heading to magnetic
north, and compass heading to compass north.,

Course (C)—intended direction or path of travel over the
surface of the earth with respect to north.

Track (T)—actual direction or path of travel made good
over the surface of the earth with respect to true north.

wind Correction Angle (WCA)~-The angular difference
between theheading ofthe aircraft and the course, necessary
to counteract wind effects to keep the aircraft on course.

Drift Angle (DA)-The angular difference between the
course and the track as the result of wind effects, when the
aircraft heading is the same as the course. Note: For a
given course, wind and air speed the crab angle is not
exactly equal to the drift angle because heading of the air-
craft relative to the direction of the wind is different in the

two cases.

Indicated Air Speed (IAS) —Indicated air speed is equal to
the pitot static airspeed indicator reading as installed in
the airplane without correction for airspeed indicator
system errors but including the sea level standard adia-
batic compressible flow correction. (This latter correction
is included in the calibration of the air-speed instrument
dials, )

Calibrated Air Speed (CAS) - Calibrated air speed is equal
to the air-speed indicator reading corrected for position and
instrument error. (As a result ofthe sealevel adibatic com-
pressible flow correction to the air-speed instrument dial,
CAS is equal to the true air speed TAS in standard at-
mosphere at sea level.)

Equivalent Air Speed (EAS) — Equivalent air speed is equal
to the air-speed indicator reading corrected for position
error, instrument error, and for adiabatic compressible
flow for the particular altitude. (EAS is equal to CAS at
sea level in standard atmosphere.)

True Air Speed (TAS)-True air speed of the airplane
relative to undisturbed air. (TAS = EAS (p°/p)1/2).

Effective True Air Speed (Eff. TAS)—The amount of true
air speed along the course. As a given wind has cross
Wind and course (head or tail) wind components, so true
air speed has two components, effective true air speed along
the course and crab component equal to the cross wind
Component,
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. Speed - The rate of motion over the grg,
fe’::l'tu:( hﬂeucﬂon between true air speed and wip,
in their relative directions of motion.

Rd, the
d €peed

Component— The amount of a force effective at g1 angie
to the direction of the force.

irection (T)—Direction with respect to trye north
gl"::lig:“courn and track may be measured from r,,
rth ('I:H TC, and TT). Wind is measured from true
:grth exce’pt wind repoﬂed by towers for local traffic,

which is reported magnetic.

gnetic } —Direction with respectto magne;,
:f)arth Heefl’i:c:to:ogt‘?e and track may be m.easu‘red from

‘cuc north (MH, MC, MT). Magnetic dlre?tlon hasg
Bn;e?vgriat!on from true direction at any locality (except
for minute annual change) no matter what angle i,

measured.

- irecti C) — Direction with respect tocompass
ffﬂ{“ﬁeﬁrgg,o ’::o(ur)u and track are rarely measured
from compass north (CH, CC, CT). Coppass direction
deviates from magnetic direction in varying amounts for
each angle measured and the deviation for any angle wij)
vary from time to time.

Pressure Altitude (PA) — Altitude recorded with altimeter set
at 29.92 inches of mercury or 1013.2 millibars.

Density Altitude (DA) - Basically, air density, as applied to
flight, is the measure of the number of molecules of air per
cubic inch which can act upon the aircraft surface with the
resulting forces of lift, drag, etc. Density of a gas is deter-
mined by pressure and temperature. Density altitude is the
theoretical density ofa standard atmosphere atthat altitude.
Aircraft performance is directly related to air density; there-

fore, performance is determined by density altitude regard-
less of indicated or actual altitude.

True Altitude (TA) - The altitude as close to absolute alti-
tude above sea level as it is possible to obtain from in-
struments within the aircraft Usually this altitude is quite
accurate, but there is no guarantee that it will be so.

Unknown variations in pressure may produce dramatic
errors,

Indicated Altitude (IA) - Altitude recorded with altimeter
set for pressure reading at a ground station.

Calibrated Altitude ( CA) - Indicated altitude corrected for
mechanical errors resulting from complexity of installation.

Mach - Related to the speed of sound. Mach 1.0 is the
speed of sound in the atmosphere. All factors other than
temperature have practically no effect on the speed C_)f
sound, but temperature has a large effect. Mach 1 is
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669.6 MPH at —~50°C and 806.9 MPH at +50°C. There-
fore, a specific mach number does not determine speed in
MPH or knots directly, but a specific mach number has a
specific MPH or knots equivalent which is differentfor each

different temperature.

Temperature Rise—Increase intemperature indication over
true outside air temperature resulting from the heat of
friction and the heat of compressibility of the air.

Standard Atmosphere—Pressure and temperature values
for any given altitude, arbitrarily established as a standard
pasis to which all problems related to altitude may be

compared.

The standard atmosphere is defined as follows:

(i) The air is a dry, perfect gas,
(ii) The temperature at sea level is 59°F.,
(iii) The pressure at sea level is 29.92 inches Hg,
(iv) The temperature gradient from sea level to the alti-
tude at which the temperature equals —-67°F. is
_0.003566°F./ft. and zero thereabove,
(v) The densityp° at sealevelunderthe above conditions

is 0.002378 1b. sec. 2/ft.4.
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TIPS ON CARE AND USE OF THE
JEPPESEN E6B COMPUTER

Caution — The vinyl plastic model of the E6B COmpuy(e,
should not be exposed to temperatures atoo_‘r above 14(¢y
or 60°C. Temperatures at or above 140°F or 60°C
cause warping to occur. The computer should not be e,
exposed to direct sunlightinside a cockpit, especially dyri, ¢

warm weather.

or mislaying the computer in the ¢coc)
pit Tt?e aav:t:filnlg,sg;gplace a bead chain, through the loo P on
the side of the computer. The computer can then be wory,
around the neck or attached in the cockpit. A bead chaij,
with a fastening device, can be purchased atany hardwa .
store. A bead chain is quite practical since it will not twis;

The E6B can be adjusted for "accuracy” and "tightnes.

through the following procedure,
1. Adjust for "Tightness" ‘

A. Loosen the bottom two (2) retaining screws. Itis n ¢
necessary to loosen screws more thaq one (1) ful)
turn—this will prevent their loss while adjusting

B. Pull the bottom plate "away from assembly" ever s,
slightly. Test rotating disc for "desirable looseness

C. Tighten bottom two (2) screws "by degrees", testing
rotating disc as you tighten to maintain "desirab].
looseness”.

2. Adjust for "Accuracy” —The Jeppesen E6B Computer:
are the most accurate computers ofthis type available.
but as in other things, factory assembly sometimes re
quires further adjustment for the very best performance
A. Test your computer slide for "alignment accuracy”

. check alignment of the center slide line with the

small circle on the transparent disc, at both ends o

the slide. Remove slide from computer, turn slide
over, insert into computer and repeat test.

B. If alignment of center lines at both extremes and on

both sides is good...you're all setto work problems

C. If alignment of the slide is OK on one side, but not

on the other. . .the trouble is in the printing on the

slide itself. Your Dealer or J eppesen & Co. will gladly

replace it at no charge. (Send in all parts of the
computer.)

D. If the slide center line does not align with the small
circle, proceed as follows:

(1) Loosen all four (4) retaining screws (do not

loosen more than one (1) full turn so as not to
lose screws).

(2) Grasp the computer firmly in one hand (with
slide installed in computer), press the rotating
disc and retaining bar assembly in the direction
required to align the small circle with the slide
center line.

(3) When aligned, tighten the four (4) screws so
they "just barely hold" and check the alignment
with the slide in different positions.

(4) When you have it into satisfactory alignment,
tighten all four (4) screws securely to retain
this setting.

56




LS

e By L




NOTES




B e e e e e e S . S i

e e e B, W S SO







_z“ f“m.;",, oy ST, e | PP diki -.'ulu'.?.l_,_-*uf?_:; pipi ks
T r———
“",‘
W]w+ " } S =
- — - — —

Easy to understand—easy to remember—entertaining to listen to!

Full 12" records, microgroove, hi-fidelity, 333 speed, can be
played on any standard or stereo equipment.

e Los Angeles to New York—VFR, an
actual cross-country VFR flight (big
double album)

CAT. NO-RURS. . $14.98

e Tower Communications
CAT.INO. RIC . o .k s $ 5.98

e On Course, On the Glide Path
CARND.ROC =% . 5. $ 5.98

e ATC Clears (learn to copy ATC
Clearances)*

CAT.NO.RAC-2 . . . .. $ 8.98

*Include ‘‘Programmed" study booklets.

e Instrument Flight
CAT-NO.RIF . . B $ 8.98

e Weather for Pilots (big double
album)

CAT. NO.RWP . . . . . .$12.98
e |n Radar Contact

CAT.'NO.-RRC=rigmamn: . $ 5.98
e Theory of Flight

CATANO. RTF . . T $ 5.98
e Morse Code for Pilots*

CAT. NO. RMC-2 . . . . . $ 8.98

ALL THESE QUALITY JEPPESEN PRODUCTS

AVAILABLE FROM YOUR AVIATION DEALER
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