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PREFACE

The Dalton E-6B type computer was developed by the late Lt,

Philip Dalton, U.S.N.R. At the present time this ocomputer

is standard with the U.S. Army Air Forces and is probably

the most widely used of the various types accepted by pilots
and navigators.

It is not the purpose of this manual to explain the dead
reckoning problem procedure, but to apply the E-6B computer
to the many major and minor problems of navigation as they
concern the airmen. For the principles of the veotor problem
and the slide rule solution of mathematics, any good, sound
text is recommended. The authors suggest Weems' "Air Navi-
gation," Gold Medal edition; "Air Transport Navigation," by
Redpath and Coburn; or "Army Technical Manual 1-205,"

The student should study this instruoction manual faithfully
and apply soundly his previous knowledge of the problem type
to the simpler computer method. All problems in the manual
should be worked and checked with the answers. The first
problems which include distance conversions may seem simple
but will give needed practice in reading the semi-diffiocult
glide rule scales, Accuracy must be attalned before speed.

The different problem methods are amply illustrated in an
original step method so that with a fair amount of applica-
tion the airman can easily learn to be fast and acocurate with
both the vector and the slide rule problems.

Elmer F. Degon
Allan C, Zweng

Studio City, California
June, 1944
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EXPLANATION OF THE CIRCULAR SLIDE RULE

The Dalton dead reckoning computer, Type E-6B, was designed to
simplify solution of the various veotor problems encountered in dead
reckoning navigation and to eliminate, so far as possible, the men-
tal calculations usually involved.

The face of the instrument embodies a transparent plotting disk
mounted in a rotatable compass rose, the center marked by a small
black circle called the "grommet." A sliding grid is fitted to move
beneath the transparent plotting disk. This grid is actually a sec-
tion of a 360 degree vlotting circle, the center or zero point not
being shown since speed ranges of 0 to 30 will seldom if ever be
used. The curves on the grid represent the concentric circles a-
round this center, distance from the center being indicated at ten-
mile intervals by the figures on the vertical center line. The
lighter, intermediate curves are spaced at two-mile intervals.

The radiating straight lines indicate direction from the center of
the circle and are used to set up courses and headings and to deter-
mine drift angle.

Above the rotatable compass rose 1s a socale with a true index
marking at the center. The scale runs from O to 45 degrees to the
left and right of the true index. This scale is used for applying
east and west variation to determine magnetic courses and headings,
and for drift calculations.

The back of the computer consists of the dead reckoning circular
glide rule, The outer, stationary scale is designated the "miles"
scale. The movable part of the slide rule contains the time scales,
the outer scale being in "minutes™ the inner in "hours.” Adjacent to
the time scales are two out-outs with corresponding scales, one for
determining true airspeed and the other for altitude computations,

EXPLANATION OF THE CIRCULAR SLIDE RULE

The slide rule face of the Dalton E-6B is standard with all major
typesz of navigation computers., It may be used for problems involv-
ing:

1) Fuel Consumption

) Time, Speed and Distance

) Multiplication, Division and Proportion

) Correction of Altitude and Airspeed with
Temperature and Altitude

) Distance Conversions

; The Radius of Action Formula
Miscellaneous Calculations.

On the computer, as with any type of slide rule, the figures on
the scales represent multiples of ten of the values shown. For ex-
ample: +the figure 24 on the miles scale may represent .24, 2.4, 24,
240, or 2400 miles; and the figure 24 on the minutes socale may
represent .24, 2.4, 24, 240, or 2400 minutes. Minutes can be con-
verted to hours by referring to the adjacent "hour" scale, Thus,
from the above example, 240 minutes would be read on the correspond-
ing hour scale as four hours,and 2400 minutes as forty hours.,

Care should be taken with the reading of the ocomputer and the
relative values kept in mind, For example: the numbers 21 and 22 on
the distance scale are separated by 5 division lines, or spaced 2
units apart, so that reading at the second division past 21, the
correct reading would be 21.4, 214, 2140, etc. The spacing of these
divisions should not be hurriedly passed over as thé breakdown of the
division lines may be into units of 1, 2, 5, or 10,

As the figures on the miles scale can represent any increment, the
relation between statute and nautiocal miles should be observed. Nau-
tical miles and knots (nautical miles per hour) go together and in
the same manner statute miles and miles per hour are like related.

7



MANUAL OF E-6B COMPUTER

DISTANCE CONVERSIONS.

The computer is provided with three indices on the miles scale
which set up a proportional relationship between statute miles, nau-
tical miles and kilometers. The mathematical formulas involved are:

1 nautical mile equals 1,15 statute miles,

1 statute mile equals .87 nautical miles.

1 nautical mile equals 1.86 kilometers.

1 statute mile equals 1.61 kilometers.
The three indices, or arrows, on the miles scale are located as fol-
lows: the nautical arrow marked "Naut" at 66; the statute arrow
marked "Stat" at 76; and the kilometer arrow marked "Km" at 122,

Problem Type I: To convert nautical miles to statute miles or kilo-
meters.
(a) Set the number of nautical miles on the minutes scale opposite
the "Naut" arrow on the miles scalse,
(b) Opposite the "Stat" arrow read the number of statute miles on
the minutes scale and opposite the "Km" arrow read the number
of kilometers,

Example: Convert 170 nautical miles to statute miles and kilometers.
(a) Set 170 on the minutes scale opposite the "Naut" arrow on the
miles scale.
(b), Against the "Stat" arrow read 196 Statute miles and against
the "Km" arrow read 315 kilometers. (See Fig. 1)
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AIR DENSITY CORRECTION

Examples for practice:

1. Convert 110 nautical miles to statute miles. To kilometers.
2. Convert 247 knots to miles per hour,
3. How many kilometers in 33 nautical miles?

Pr(tJblem Type II: To convert statute miles to nautical miles and kilo-
meters.
(a) Set the number of statute miles on the minutes scale against the
"Stat"™ arrow on the miles scale.
(b) Opposite the "Naut" arrow read the number of nautical miles on
the minutes scale and opposite the "Km" arrow read the number of
kilometers.

Example: Convert 12 statute miles to nautical miles and kilometers.
(a) Set 12 on the minutes scale against the "Stat" arrow.
(b) Opposite the "Naut" arrow read 10.4 nautical miles and opposite
the "Km" arrow read 19.2 kilometers.

Examples for practice:

4, Convert 23 statute miles to nautical miles. To kilometers,
5, Convert 84 miles per hour to knots.
6., How many kilometers in 180 statute miles?

AIR DENSITY CORRECTIONS:

Defini tions:

Indicated air speed is the speed of the aircraft through the air as
read irom the alr speed indicator.

Calibrated air speed 1s the indicated air speed corrected for all
instrumental errors,

True air speed 1s the calibrated air speed corrected. for variations
in Temperature and pressure (altitude).

True altitude is the actual altitude of the airoraft above sea

level.

Pressure altitude is the altitude of the airoraft above a certain
level in the atmosphere where conditions of temperature and pressure
are standard, It 1s the altitude as read from the altimeter when the
altimeter setting is 29,92 inches of mercury.

To obtain true air speed, the calibrated air speed must be cor-
rected for variations from standard sea level pressure and temperature.
(29.92 inches at 15 degrees centigrade.) Since decrease of temperature
with altitude (lapse rate) may vary considerably and sea level pressure
is constantly changing, the readings of the air speed indicator are
frequently incorrect. The ocut-out marked "FOR AIRSPEED COMPUTATIONS"
provides a means for correcting calibrated alrspeed for these varia-
tions from standard conditions, Free air temperature may be read from
a strut thermometer and the pressure altitude read from the altimeter
by setting to 29.92 inches. It is not strictly necessary to set the
altimeter to standard pressure as a large change in altimeter setting
will cause only a small error in the true air speed.

Problem Type I: To ocorreot oalibrated air speed to true air speed
using free air temperature and pressure altitude.
(a) In the cut-out marked "FOR AIR SPEED COMPUTATIONS", set air
temperature against pressure altitude.
(b) Read true air speed on the miles scale opposite the calibrated
air speed on the minutes scale.

Example: What is the true air speed when flying at 8,000 feet pres-
sure altitude, free air temperature plus 20 degrees centigrade with a
calibrated air speed of 140 m.p.h.?
(a) In the cut-out set 8 against plus 20.
(b) Opposite 140 m.p.h. calibrated air speed on the minutes scale,
read 164 m.p.h. true air speed on the miles scale. (See Fig. 2,
Page 10.) S
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Examples for practice:
7

Given a pressure altitude of 10,000 feet, temperature O degrees
centigrade, calibrated air speed 178 knots. What is the true
air speed?

8, What is the true air speed when flying at 15,000 feet pressure
altitude, temperature minus 20 degrees centigrade, calibrated
air speed 160 knots?

9, Given a pressure altitude of 12,000 feet, a temperature of
minus 25 degrees centigrade and calibrated air speed of 180
knots, what is the true air speed?

10, What is the true air speed when flying at 8,000 feet pressure
altitude, temperature plus 10 degrees centigrade, calibrated
air speed 164 miles per hour?
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Alternate method used by the Civil Aeronautics Administration:

Under fairly normal conditions the correction necessary may be
found by taking 2% of the calibrated air speed for each thousand feet
of pressure altitude and adding this correction to the calibrated air
speed to obtain true air speed., While this method will give approx-
imate results in ordinary cases, it is not suffiociently acourate for
preoision navigation.

Problem Type II: To correct calibrated air speed to true air speed

10



AIR DENSITY CORRECTION

for altitude only.
(a) Set the number 10, on the minutes scale, against the cali-
brated air speed on the miles scals.
(b) Read true air speed against 100 plus twice the thousands of
feet on the minutes scale.

Example: What is the true alr speed when flying at 8,000 feet pres-
sure altitude at a calibrated alr speed of 125 knots?
(a) Set 10 on the minutes scale against 125 on the miles scale,
(b) Opposite 116 (100 plus 2 times 8) on the minutes scale read
the true air speed, 145 knots, on the miles scale.(See Fig. 3)

Exemples for practice:

11. When flying at 23,000 feet pressure altitude at a calibrated
alr speed of 206 knots, temperature unknown, what is the true
air speed?

12, When flying at 15,000 feet pressure altitude at a calibrated
air speed of 188 miles per hour, temperature unknown, what is
the true air speed?

13, When flying at 38,000 feet pressure altitude at a calibrated
air speed of 236 knots, what is the true air speed?
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ALTIMETER CORRECTIONS.

The altimeter is constructed to read the correct altitude under
standard oconditions of pressure and temperature. As atmospheric con-
ditions are seldom standard, the altimeter reading usually must be
correoted, The E-6B computer is provided with a cut-out scale marked
"FOR ALTITUDE COMPUTATIONS" to determine this correction, Indicated
altitude can be read from the altimeter directly and the pressure al-
titude can be read by setting to 29.92. The indicated altitude is
the altimeter reading when the altimeter setting is adjusted to the
ground station pressure correoted to sea level pressure. It is the
reading of the instrument when it is set to read elevation of the
field on take-off,

Problem Type I: To find true altitude knowing indicated altitude,
pressure altitude and free air temperature,
(a) In the out-out marked "FOR ALTITUDE COMPUTATIONS", set the
free air temperature opposite the pressure altitude.
(b) Opposite the indicated altitude on the minutes scale, read the
true altitude on the miles scale,

Example: What would be -the true altitude of an aireraft flying at an
indiocated altitude of 20,800 feet, a pressure altitude of 20,000 feet
and a temperature of minus 10 degrees centigrade?
a) In the cut-out, set minus 10 degrees against 20,000 ft.
b) Opposite 20,800 on the minutes scale, read the true altitude,
22,000 feet on the miles scale. (See Fig. 4)




ALTIMETER CORRECTIONS

Examples for practice:

14. What would be the true altitude of an airoraft flying at an in-
dicated altitude of 15,500 feet, a pressure altitude of 15,000
feet with the temperature O degrees centigrade?

15, What would be the true altitude of an airoraft flying at an in-
dicated altitude of 18,000 feet, a pressure altitude of 17,000
feet and the temperature minus 10 degrees centigrade?

16, What would be the true altitude of an aircraft flying at an in-
dicated altitude of 30,500 feet, a pressure altitude of 30,000
feet, at a temperature of minus 30 degrees centigrade?

Alternate method for altimeter correction:

The alternate method of altimeter correotion, while more aocurate
than type I problem, necessitates information which can seldom be ob-
tained in flight. In addition to flight level pressure altitude, in-
dicated altitude and temperature, ground level temperature and pressure
altitude must be known.

Problem Type II: To find true altitude knowing indiocated altitude and
average ground and flight level altitudes and temperatures.
(a? Find average pressure altitude, # (pressure altitude aloft plus
ressure altitude ground 1evels and average temperature, %
%i‘light level temperature plus ground level temperature). Set
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MANUAL OF E-6B COMPUTER

average pressure against average temperature in the cut-out
marked "FOR ALTITUDE COMPUTATIONS."

(b) Read true altitude on the miles scale opposite the indicated al-
titude on the minutes scale.

Example: Find the true altitude knowing indicated altitude 20,800 feet,
flight level pressure altitude 20,000 feet, flight level temperature
minus 10 degrees centigrade; ground level pressure altitude 2,000 feet
and ground level temperature plus 30 degrees centigrade.
(a) Set average pressure altitude of 11,000 feet, # (2,000 plus
20,000) against average temperature of plus 10 degrees, % (minus
10 degrees plus 30 degrees).
(b) Opposite the indicated altitude 20,800 feet on the minutes socale,
read true altitude 22,100 feet on the miles scale. (See Fig. 5,
Pase E_o)

Examples for practice:

17. Find true altitude knowing indicated altitude 10,500 feet, pres-
sure altitude 9,900 feet, temperature O degrees centigrade.
Ground level pressure altitude 1,700 feet and ground level tem-
perature plus 30 degrees centigrade,

‘18, Find true altitude knowing indicated altitude 28,400 feet, pres-
sure altitude 29,200 feet, flight level temperature minus 20 de-
grees centigrade. Ground level pressure altitude 800 feet and
ground level temperature plus 40 degrees centigrade.

RATE TIME DISTANCE PROBLEMS,

The circular slide rule side of the E-6B Computer solves problems
involving time, ground speed and distance., The formulas involved are:

Distance equals ground speed multiplied by time.
Ground speed equals distance divided by time,
Time equals distance divided by ground speed.

The outside or miles scale is used for all distance units and for
rates, as miles per hour or knots. On the time scales a large black
arrow replaces the 60 minute and one hour markings., This arrow is
known as the "speed arrow" and will hereafter be referred to as such,

Problem Type I: To find the ground speed, knowing the distance run and
the time of flight.
(a) Setltme on the minutes scale opposite distance run on the miles
soale,
(b) Read ground speed on the miles scale opposite the speed arrow.

Example: You want to determine ground speed knowing you have passed
two cheok points 24 miles apart in 12 minutes.
ia Set 12 on the minutes socale opposite 24 on the miles scale.
b) On the miles scale read ground speed, 120 m.p.h., opposite the
speed arrow, (See Fig. 6, Page 15 .)

Examples for practice:

19, What is your ground speed, having passed two check points 91
miles apart in 52 minutes?

20. A pilot passes two oheok pointa 89 miles apart in 35 minutes.
What is his ground speed?

21, What ground speed are you making good if you pass two check
points 21 miles apart in 8 minutes?

1



RATE, TIME, DISTANCE PROBLEMS

Problem Type II: To find time of flight knowing distance flown and
ground speed.
(a) Set the speed arrow opposite the ground speed on the miles
scale.
(b) Read time of flight on the minutes scale opposite distance flown
on the miles scale.

Example: You are 80 nautical miles from your destination and making
good a ground speed of 145 knots. What will be the time of flight to
destination?
a) Set the speed arrow on 145.
b) Opposite 80 on the miles scale read the time, 33 minutes, on the
minutes scale. (See Fig. 7, Page 18 .)

Examples for practice:

22, You find yourself 168 miles from destination and know the
ground speed to be 210 miles per hour. What is the time of
flight to destination?

23, How long would it take a plane to go 240 miles at a ground speed
of 137 miles per hour?

24, You find yourself 140 miles from destination and know the ground
speed to be 109 miles per hour. What is the time of flight to

15
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destination?
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Problem Type III: To find distance run, knowing ground speed and time.
(a) Set the speed arrow opposite the ground speed on the miles

soale.
(b) Read distance on the miles scale opposite time on the minutes
soale,

Example: You have been flying for 1 hour and 32 minutes at a ground
speed of 137 knots., What is the distance flown?
ia) Set the speed arrow on 137.
b) Read distance, 210 nautiocal miles, opposite 1:32 on the minutes
scale, (See Fig. 8, Page 17 .)

Examples for praotice:

25, A plane has been flying for 2 hours and 34 minutes at a ground
speed of 363 knots. What is the distance flown?

26, A pilot flies for 13 minutes at a ground speed of 129 miles per
hour, What is the distance flown?

27. A plane has been flying at a ground speed of 108 knots for 25
minutes, What is the distance flown?

16



FUEL CONSUMPTION
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FUEL CONSUMPTION.

The miles and minutes scale of the computer may be used for all
problems involving fuel consumption. The minutes socale is used to set
up the time unit and miles scale for gallons of fuel and rate of con-
sumption,

Problem Type I: To find rate of consumption, knowing total gallons
used in a certain time.
(a) Set the number of gallons on the miles scale opposite the time
on the minutes socale.
(b) Read rate of consumption on the miles scale opposite the speed
arrow.

Example: After flying for 40 minutes a pilot finds that 75 gallons of
gas have been used., What is the rate of fuel consumption?
(a) Set 75 on the miles scale opposite 40 on the minutes scale.
(b) Read rate of consumption on the miles scale, 112% gallons per
hour, opposite the speed arrow. (See Fig. 9, Page _18.)

Examples for practice:

28, After flying for 1 hour and 35 minutes the pilot notices that 88
gallons of gas have been used. What is the rate of fuel con-

17
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sumption?
29, After flying for 24 minutes, 36 gallons of fuel have been used,
What is the rate of consumption?

30. 45 gallons of gas have been used in 13 minutes. What is the
rate of fuel consumption?
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Problem Type II: To find time of flight, knowing total fuel load and
rate of consumption.

a) Set the speed arrow opposite the rate of consumption on the
| miles scale,

(b) Read time of flight on the minutes scale opposite the total load
in gallons on the miles scale,
Example: A plane oarries 650 gallons and uses gas at the rate of 116
gallons per hour, How long would the gasoline last under these con-
ditions?
(a) Set the speed arrow against 1186,

(b) Read the time, 5 hours 35 minutes, on the minutes scale opposite
650 on the miles scale. (See Fig. 10, Page 19 .

Examples for practice:

31. A plane carries 130 gallons of gasoline and uses gas at the rate

of 31 gallons per hour. How long will the gas last under these
condl tions?

}

18



FUEL CONSUMPTION

32. A plane carries 440 gallons of gas and rate of consumption is 88
gallons per hour. How long will the gasoline last?

33. A plane which carries 640 gallons of gasoline uses the fuel at
the rate of 132 gallons per hour. How long will the fuel last?

20
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Problem Type III: To find how much fuel will be used in a certain time
knowing rate of consumption.
a) Set the speed arrow opposite the rate of consumption.
b) Read the gallons consumed, on the miles scale, opposite the time
on the minutes scale.

Example: How many gallons of gas will be used in a 3% hour flight with
a rate of consumption of 129 gallons per hour?
(a; Set the speed arrow on 129.
(b) On the miles scale read the number of gallons consumed, 452,
opposite 3:30 on the hours scale. (See Fig. 11, Page 20 .)

Examples for practice:

S4. How many gallons of gasolins would be used in a 33 minute flight
with a fuel rate of consumption of 115 gallons per hour?

35, With a fuel rate of consumption of 162 gallons per hour how much
gas would be used in 1 hour and 14 minutes?

36, How many gallons of gas would be used in a flight of 4 hours and

19
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8 minutes with a rate of consumption of 23 gallons per hour?
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MULTIPLICATION AND DIVISION

Problems in multiplication and division can be solved on the E-6B
oomputer sinoe the miles and minutes scales of the computer correspond
to the "C" and "D" scales of the ordinary slide rule. In problems in-
volving decimal fraotions, the deoimal point should be ignored in set-
ting up the values, but must be properly placed at the end of the ocal=-
oulation,

Problem Type I: Multiplication,
(a) Set the number to be multiplied on the miles scale opposite the
number 10 on the minutes scale.
(b) Read the result on the miles scale opposite the multiplier on
the minutes scale,

Example: Multiply 24 by 55.
ia; Set 24 on the miles soale opposite 10 on the minutes scale.
b) Read the result, 1320, on the miles scale opposite 55 on the
minutes scale. |See l“.g. 12, Page 21.)

Examples for practice:

37. Multiply 92 by 26,
20



MULTIPLICATION AND DIVISION

38. Multiply 83 by 62.
39, Multiply 103 by 18.
40, Multiply 23.6 by 6.3.

ao o
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Fig. 12

Problem Type II: Division,
(a) Set the number to be divided on the miles scale opposite the
divisor on the minutes scale.
(b) Read the answer on the miles soale opposite the number 10 on the
minutes scalse.

Example: Divide 816 by 40.
(a) Set 816 on the miles scale opposite 40 on the minutes socale.
(b) Read the answer, 20.4, on the miles scale opposite the number 10
on the minutes scale. (See Fig. 13, Page 22.)

Examples for practice:

41, Divide 203 by 16.
42. Divide 4.62 by 22.
43, Divide 881 by 73.
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RADIUS OF ACTION FORMULA.

Radius of action to the same base, radius of action to a moving
base and alternate airport problems may be solved using the following

formulas:

t equals S2 X T and R/A equals t multiplied by GSl.
=S1 plus S2

Where:
t equals the time out (time to turn).
81 equals the rate of departurs.
S2 equals the rate of olosure.
T equals the net fuel hours,
GS1 equals the ground speed out,
GS2 equals the ground speed in.
R/A equals the radius of action.

In Radius of Action to the same base, the ground speeds equal the
rates of departure and closure so that GS1 and GS2 are substituted for

81 and 82 in the formula.
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RADIUS OF ACTION FORMULA

Problem Type: Radius of Action. (Formula.)
(a) Set the sum of S1 and S2 on the miles soale opposite S2 on the

minutes soale.

(v) Opposite the net fuel hours (T) in minutes on the miles scale,

(e
(a

read the time out (t) on the minutes scale.

Set the speed arrow against und speed out (GS1).

Read the radius of action (RﬁA) on the miles scale opposite time
out (t) on the minutes soale.

Fig., 14

Example: In & radius of action to the same base, the navigator finds
that the ground speed out is 125 knots and the ground speed back is 140

knots.

Net fuel hours is 3. What is the time out (t) and the radius

of action?

(a
(b)

(o)
(a)

) Set 265 (140 plus 125) on the miles scale opposite 140 on the

minutes socale,

Read the time out, 1 hour 35 minutes, on the minutes scale oppo-
site 180 (3 hours) on the miles scale. ( See Fig. 14.)

Set the speed arrow against 125 on the miles scale,- -

Read the radius of aotion,|198 nautical miles, opposite 1:35 on
the minutes scale. (See Fig. 15, Page 24.) | o R

Examples for praotice:

44'

In an alternate airport problem, the pilot finds that Sl equals
23
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138 knots, S2 equals 124 knots, GS1 is 153 knots and the net
fuel hours is 5. What is the time out and the radius of action?
In a radius of action to the same base the pilot finds that GS1
equals 180 m,p.h., GS2 equals 98 m,p.h. and net fuel hours is
., What is the time out and the radius of action?

In an alternate airport problem, the navigator finds that Sl
equals 35 knots, S2 equals 166 knots, GS1 equals 135 knots and T
equals 6% hours. What is the time out and the radius of action?
In a radius of action to a moving base the navigator finds that
S1 equals 203 knots, S2 equals 107 knots, GS1 equals 173 knots
and T equals 2 hours 45 minutes. What is the time out and the

radius of action?
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MISCELLANEOUS CALCULATIONS.

Ground Speed equals

Problem Type I: To solve ground speed by timing formula.

H times Factor
t

Where:
H equals the absolute altitude. (Altitude above ground.)
t equals the time in seconds.
Faotor is found in provided tables. (See page 114.)
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MISCELLANEOUS CALCULATIONS

(a) Opposite the absolute altitude on the miles scale set the time
in seconds on the minutes scale. :

(b) Read the ground speed on the miles scale opposite the faotor on
the minutes socale.

Example: When flying at 10,000 feet absolute altitude, a navigator
swings the drift meter through 25 degrees in 35 seconds and finds the
factor to be ,310. What 1s the ground speed?
(a) Set 10 on the miles scale opposite 35 on the minutes scale,
(b) Read ground speed, 88.5 knots, on the miles scale opposite .31
on the minutes socale. ( See Fig. 18.)

TYPE E.68

MiLes
\?(\)‘\\‘l\\(\lll |||“
NV s 38

Bl
!:1:,! 1) I\ \\\h\{

SYstem or NAVIGR
ANNAPOLIS. MD

Fig. 16

Examples for practice:

48, Flying at 3,000 fept absolute altitude, a navigator swings the
drift indicator through 40 degrees in 28 seconds, and finds the
factor in the nautical mile table to be .810. What is the
ground speed in knots?

49. Knowing absolute altitude 8,000 feet, time 22 seconds and factor
from the statute miles table is .650, what is the ground speed?

Problem Type II: To oconvert hundredths to sixtieths.
(a) Set the number of hundredths on the miles scale opposite the
- number 10 on the minutes scale.
(b) Read the number of sixtieths on the miles scale opposite the

25
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speed arrow.

Example: Convert 34 hundredths of an hour to minutes.
a) Set 34 on the miles scale opposite 10 on the minutes scale,
b) Read the number of minutes, 20,4, on the miles scale opposite
the speed arrow. (See Fig. 17.)

Note: Sixtieths ocan be converted to hundredths by reversing the above
procedure, i.e., set the number of sixtieths opposite the speed
arrow and read the answer in hundredths on the miles scale oppo-
site 10 on the minutes scale.

MEs g
“ I' 12t

1
)

74t
Jwi/h'/p

1 |%‘\‘\\‘\\\§‘\‘ »
o€ w2
51\0 *
SYsTEm or NAVI® ™
ANNAPOLIS. MD

—t LI

Fig. 17

Examples for practice:

50. Convert 64/100 hours to minutes,
51. Convert 80/100 hours to minutes.
52, Convert 27 minutes to hundredths of an hour.
53, Convert 18 minutes to hundredths of an hour.

Problem Type III: To determine the net fuel hours (T) by taking 75% of
the total fuel hours.
(a) Set the total fuel hours on the minutes scale opposite the num-
ber 10 on the miles scale.
(b) Read the net fuel hours (T) on the minutes scale opposite the
number 75 on the miles scale.

26



VECTOR PROBLEMS

Example: Find the net fuel hours, knowing your plane carries gas for a
total of 6 hours flight and required reserve is 25% of total hours,
ia Set 6 on the minutes scale opposite 10 on the miles soale.
b) Read net fuel hours, 4.5, on the minutes scale opposite 75 on
the miles socale. (See Fig. 18.)
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Fig. 18
Examples for practice:
54, Determine net fuel hours, knowing total fuel hours is 7 and re-
quired reserve 25%.
55, Find the net fuel hours, knowing that total fuel ocarried will
jast 9.5 hours and required reserve is 25%.

VECTOR PROBLEMS.

The veetor face of the computer oan be used to solve the following
problem types:
Triangles of velocity
Off ocourse
Double drifts and Drift on Two Headings
Radius of Action to the same base
Radius of Aotion to a moving base, or
Alternate Airport problem
Interception.

27
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TRIANGLES OF VELOCITIES

As stated in the description of the E-6B computer, the face of the
instrument embodying the transparent plotting disk and the sliding grid
scale is used for the solution of vector problems., In setting up the
problem the simplest procedure is to use the center line of the grid
to represent either true course or true heading, whichever is given,
For example, if we are given the true course and required to find the
true heading, the center line of the grid would represent the given
true course and one of the radiating lines to the right or left of the
center line, or course, would represent the required heading.

When plotting the wind vector the following rules must be observed:
If given a true course and required to find the true heading, set the
direction from which the wind is blowing at the true index. Plot the
wind along the center line from a point above the grommet down to the
grommet., The arrow-head of the wind line would then be at the grommet,
If given a true heading and required to find the true course, again set
the direction from which the wind is blowing at the true index, but
plot the wind vector from the grommet dowoward along the center line,
The grommet now represents the tail of the wind line.

Whenever the center line of the grid is used to represent the true
course, groundspeed will always be read under the grammet, When true
heading is set up along the center line true airspeed will always be
read under the grommet.

TRIANGLES OF VELOCITIES.

Problem Type I: Given wind direction and force, true heading and true
airspeed, to solve for true course and ground speed.

(a) Set direction fram which the wind is blowing at the true index,

(b) Plot the wind arrow downward from the grommet using the center
1ine scale to determine the proper length.

(¢) Turn the azimuth ring until true heading is opposite the true
index.

(d) Set the grommet on true airspeed on the center line scale.

(e} At the arrow-head end of the wind line read ground speed (as
indicated by the concentric circle).

(f) From the radiating lines determine the angular difference
(drift) between heading and course, (The radiating line pass-
ing through the arrow-head end of the wind line is the course
line.) If the course is to the right of the heading add the
angular value to determine the true course and subtract if
course is to the left of the heading. This correction may be
applied easily by the use of the variation drift scale as il-
lustrated in the following example.

Example: Given: True heading 126 degrees,
True airspeed 156 miles -per hour,
Wind from 70 degrees at 30 miles per hour,
Find: True course and ground speed.
(a) On compass rose, set direotion from which wind is blowing, 70
degrees, at the true index. Plot wind downward from the grommet
30 units. (See Fig. 19-A, Page 30 .)
b) Set true heading, 126 degrees, at the true index.
o) Set the grommet on 156 true airspeed.
(d) At the arrow-head of the wind line read the ground speed, 142
m.p.h., on the concentric eircle. (See Fig. 19-B, Page 30.)
(e) From the radiating line passing through the arrow-head end of
the wind line, determine angular difference between heading and
course. (Course 10 degrees right of heading.)
(f) On the variation-drift scale, adjacent to the 10 degree mark to
the right of the true index, read true course, 136 degrees, on
azimuth ring.
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Fig. 19-A

Examples for praotice:

56. Given true heading 95 degrees, true airspeed 98 m.p.h.,wind from
213 degrees at 13 m.p.h, Find true course and ground speed.

57. Given a true heading of 290 degrees, true air speed 315 knots,
and wind from 290 degrees at 45 knots. Find true course and
ground speed.

58, Given a true heading of 10 degrees, true airspeed 292 m.p.h.,
eand wind from 330 degrees at 36 m.p.,h., Find true course and

und speed.

gro
59, Given true heading 15 degrees, true airspeed 156 knots, and wind
30

anlt
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TRIANGLES OF VELOCITIES

from 128 degrees at 17 knots. Find true course and ground
speed.

Problem Type II: Given: wind direction and force, true course and true

airspeed to find true heading and ground speed,

Set direction from which wind is blowing at the true index.

) Plot the wind arrow from above down to the grommet. (Arrow-head

of wind at the grammet)

) Set the true course at the true index.

) Set the tail of the wind line on true airspeed.

; Read ground speed under the grommet,
The radiating line through the tall of the wind line, is the
true heading. Determine angular difference between course and
heading and apply to variation-drift scale to determine true
heading. P2

Example: Given: True course 22 degrees,
True airspeed 162 miles per hour,
Wind from 265 degrees at 18 miles per hour,
Find: True heading and ground speed.

(a) Set wind direction, 265 degrees, at the true index. Plot wind
from above down to the grommet 18 units in length. (See Fig.
20-A, Page 34 .

(b) Set the trus ot oourso 22 degrees, at the true index.

(c) Set the tail of the wind line on true airspeed, 162 m.p.h. (Use
concentrio circle passing through 162 on oenter line scale.)

(d) Under the grommet read the ground speed, 169 miles per hour.
(See Fig. 20-B, Page 54 .)

(e) From the radiating lime through the end of the wind line, deter-
mine angular difference between heading and course. (Heading 6
degrees left of course)

(f) On the variation drift scale, adjacent to the 6 dogree mark to
the left of the true index, read true heading, 16 degrees, on
azimuth ring.

Examples for praotioce:

60. CGiven a true ocourse of 327 degrees, true air speed 174 m.p.h.
and a wind fraom 81 degrees at 8 m.p.h. Find the true heading .
and ground speed. .

61, CGiven a true course of 305 degrees, true airspeed 156 knots and
wind from 200 degrees at 13 knots. Find true heading and ground
speed,

62, vaen a true course of 106 degrees, true airspeed 186 miles per
hour and wind fraom 4 degreee at 24 m.p.h. Find the true heading
and ground speed., “s-{9

63, Given a true oourse of 8 degrees, true airspeed 160 miles per
hour and wind from 134 degrees at 15 m.p.h. Find the true head-
ing and ground speeds

Problem Type III: Given: Wind direction and force, true course and
ground speed, to find true heading and airspeed.
a) Set direction fram which the wind is blowing at the true index.
b) Plot the wind arrow from above, down to the grommet.
o) Set the true course at the true index.
d) Set the grommet at glven ground speed.
e) At tail of wind arrow read true airspeed,
(£) The radiating line through the tall of the wind line is the true
heading. Determine the angular difference between course and
heading and apply to variation-drift soale to determime true

: heading.
Example: Given: True oourse 220 degrees, ground speed 155 m.p.h. and
33
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wind from 275 degrees at 14 miles per hour. Find: True heading and
airspeed.
(a) Set wind direotion, 275 degrees, at the true index. Plot wind
from above down to the gromet at 14 m.p.h. (See Fig. 21-A,
Page 36 .)
(b) Set the true course, 220 degrees, at the true index.
¢) Set the ground speed, 155 m.p.h. under the grommet.
d) At tail of wind 1ine read true airspeed, 164 m.p.h. on concen-
trio cirole. (See Fig. 21-B, Page 36 .)
(e) From the radiating line passing through the end of the wind
line, determine angular difference between heading and

34
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course. (Heading 4 degrees right of course.)
(£) On the vgriatiog-drirt soale adjacent to the 4 degree mark to
the right of the true index, read true heading 224 degrees.
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Examples for practice:

64, Given a true course of 70 degrees, ground speed of 140 knots and
wind from 20 degrees at 20 knots. Find true heading and true
airspeed,

65, Given a true course of 340 degrees, ground speed of 130 knots
and wind from 50 degrees at 35 knots. Find true heading and
true airspeed.
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66. True course 1s 154 degrees, ground speed 165 m.p.h. and the wind
is from 86 degrees at 22 miles per hour, What is the true head-
ing and airspeed?

Given true course 30 degrees, ground speed 146 knots and wind
from 104 degrees at 30 knots. What is the true heading and true
airspeed?

67.

Problem Type IV: To determine the wind, given true course and ground
speed, true heading and airspeed.

(a) Set the given true course opposite the true index.
(b) Set the grommet on ground speed.

Fig. 22-A

37






DRIFT PROBLEMS

(¢) Determine the intersection point of the true airspeed, as repre-
sented by the curved lines, and the true heading, as represented
by the radiating lines. Plot a small cross on the transparent
plotting disk, to indicate this point.

(d) Rotate the azimuth ring until the cross is on the center line,
above the grommet.

(e) Read the wind direotion on the azimuth ring against the true in-
dex, and the wind velooity on the vertical scale between the
grommet and the oross.

Example: Given: True course 32 degrees, ground speed 156 m,p.h., true

heading 20 degrees and true airspeed 143 miles per hour, Find: Wind

direction and velocity.

a) Set the true course, 32 degrees, at the true index.

b) Set the grommet over ground speed, 156 miles per hour.,

c¢c) Plot a cross at the intersection of the 143 m.p.h. air speed
circle and the radiating line representing the given heading of
;0 de%x'}ee?. (Heading 12 degrees left of course.)See Fig, 22-A,
age o

(d) Rotate the azimuth ring until the cross is on the center line
above the grommet.

(e) Read the wind direction, 273 degrees, against the true index,
and the wind force, 34 m.p.h., on the vertical scale between the
cross and the grammet. (See Fig. 22-B, Page 37 .)

Examples for practice:

68, Given a true heading of 203 degrees, true airspeed of 160 knots,
trus course 210 degrees znd ground speed 160 knots. What 1s the
wind direcotion and velooity?

69, Given a true heading of 315 degrees, true airspeed 126 m.p.h.,
true course 311 degrees and ground speed 126 m.p.h. Find wind
direction and velocity.

70, The true heading is 100 degrees, true airspeed 150 knots, true
course 93 degrees and ground speed 132 knots. What is the wind
direction and velocity?

71, With a true heading of 180 degrees, true airspeed 140 knots,
true ocourse 190 degrees and ground speed 160 knots, what is the
wind direction and velocity?

DRIFT PROBLEMS.

Double drift is the name given a method of determining wind direc-
tion and velocity. The procedure consists of flying 45 degrees to the
right and left of the on-course true heading and reading the drift on
each leg. As with vector problems, the E-6B oomputer simplifies the
graphic solution. Knowing the wind, true course and ground speed may
also be determined.

Problem Type I: Double Drift.

(a) Set the true airspeed under the grommet.

(b) Set the on-course true heading opposite the true index. Draw a
true course (track) line over the radiating line that represents
the amount of drift to the left or right of the on-course head-
ing.

(e) Ro%ate the azimuth ring so that the on-course true heading is
opposite the 45 degree mark on the left end of the variation-
drift scale. The right leg true heading will now be read oppo-
site the true index.

(d) Draw a course line along the radiating line representing the
amount of drift, right or left, of the right leg heading and
orossing drift line number one.

(e) Rotate the azimuth ring so that the on-course true heading is

39
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opposite the 45 degree mark on the right side of the variation-
drift scale. The left leg true heading will now be read oppo-
site the true index,

(f) Draw the true course over the radiating line representing the
anount of drift to the left or right of the left leg heading,
and orossing drift lines 1 and 2, If the intersection of the
three lines forms a triangle, place a dot in the center to use
for the head of the wind arrow.

: N (g) Rotate the azimuth ring so that the wind arrow lies on the cen-
ter line and below the grommet. Read the wind force from the
center line scale and the wind direction at the true index,
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DRIFT PROBLEMS

Note: Knowing true heading, true airspeed and wind direction and ve-
locity, true course and ground speed can be determined. (See Problem
Type I, Page _29.)

Example: At the navigator's request, the pilot flies a double drift;
true airspeed 190 knots and on-course true heading 40 degrees. The
navigator obtains the drift readings as follows: on-course drift 8 de-
grees right; right leg drift 8% degrees right; left leg drift 1 de-
gree right. What is the wind direction and force, the true course and
ground speed?

(a) Set 190 true airspeed under the grommet.

(b) Set 40 degrees, on-course true heading, opposite the true index.

Fig. 23-C Fig. 23-D
41

S



TEENPENN RO RRG e

T e ve——

1L T r—

e

MANUAL OF E-6B COMPUTER

Draw a line over the radiating line 8 de%rees to the right of
the center line. (8 degrees right drift) (See Fig. 23-A, Page

40 .)

(o) Kotate the azimuth ring so that 40 degrees (on-course true head-
ing) is opposite the 45 degree mark on the left side of the
variation-drift scale. Read right leg true heading, 85 degrees,
opposite the true index,

(d) Draw a line over the radiating line 8% degrees to the right of
the center 1ime (drift 8% degrees right) and crossing drift
1ine aumber 1. (See Fig, 23-B, Page 40.)

(e) Rotate the azimuth ring so that 40 degrees is opposite the 45
degree mark on the right side of the variation-drift scale. Read
left leg true heading, 355 degrees, opposite the true index.

(£) Draw a line over the radiating line 1 degree to the right of the
center line. (Drift 1 degree right.) Cross this drift line with
drift lines 1 and 2. (See Fig. 23-C, Page _41.)

(g) Rotate the azimuth ring so that the center of the wind triangle
lies on the center line and below the grommet. Read the wind
force, 30 knots, on the center line scale, and the wind direc-
tion, 348 degrees, opposite the true index. (See Fig. 23-D,

Page _4l.)

(h) Knowing true heading, true airspeed and wind, the true course,

47% degrees, and ground speed, 173 knots, may be determined.

(See Problem Type I, Page _29.)

Examples for praotice.

72. Flying a double drift problem with true airspeed of 138 m.p.h.
and on-course true heading of 10 degrees, the following drift
readings are recorded: on-course drift 9 degrees right; right
leg drift 5 degrees right; and left leg drift 8 degrees right.
What is the wind direction and velooity?

73, A navigator records the following information on a double drift
problem; on-course true heading 267 degrees, true airspeed 175
knots, on-course drift 4 degrees left, right leg drift 7 degrees
right, and left leg drift 11 degrees left. What is wind di-
rection and veloclty?

Problem Type II: Drift on two headings.

As the wind force and the wind direction can be obtained whenever
two or more headings and drift readings are known, it is not always ne-
cessary to fly a double drift, For example: after changing course
two headings are known, and if drift readings have been taken, the \:li.nd
can be determined.

a) Set the true airspeed under the grommet.

b) Set the first true heading against the true index and draw a
line over the radiating line to the right or left of the center
line, as determined by the emount of drift.

(o) Set the second true headinzg against the true index and draw a
line over the radiating line representing the drift on this
heading, and intersecting drift line number 1.

(d) Rotate the azimuth ring so that the intersection of the two
drift lines is on the center line and below the grommet., Read
the wind direction opposite the true index and wind velocity
from the center line socale.

Example: Before making a turn from a true heading of 65 degrees, the
Eilot reads a drift of 10 degrees left. A turn is then made to a true
eading of 140 degrees and a drift of 5 degrees right is read. True

airspeed is 190 m.p.,h., What is the wind direction and force?
H Set the true airspeed, 190 m.p.h., beneath the grommet.
b) Set the first true heading, 65 degrees, against the true index

42
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DRIFT PROBLENS

and draw a line
over the radi- T T
ating line 10 : :
degrees to the = {780 1— =
left of the == f
center line.(10 ==
degrees left =
drift.) (See = 0 0
Fig, 24-A.) 2 $“° 'J"i_g
% % 1 g e
Set the second a0 ohe
true heading, 3 ;
140 degrees, a=- :
gainst the true 7 ‘o"— =
|

index and draw
a line over the
radiating line
5 degrees to

the right of

the center o
line, and cross- oD
ing drift line l HH

number 1. (5
degrees right ! -
drift,) (See Fig. : 188
24-B, Page _46. !
Rotate the azi- }
muth ring so LSE i
that the inter- %
section of the
two drift lines g M i3 w K
is on the cen-
ter line and
below the grom-
t Read wind
ction, 118 i\ ool i

@

98, Oppo-
si the true
index, and the K 2 %

wind velocity,
37 m.p.h. on
the center %
line scale,(See IR
Fig. 24-C, Page oot Sttt
48 .) :

Examples for practice:

74, After making a

75,

76.

turn from a
true heading of
38 degrees to a
true heading of 113 degrees, the following drift readings are
recorded: first heading, drift 4 degrees right; second heading,
drift 1 degree left. The true airspeed is 143 miles per hour,
What is the wind direction and velocity?

On a true heading of 357 degrees, a drift of 15 degrees left is
read. Later, on a true heading of 18 degrees, a drift of 13
left is recorded., The true airspeed is 1869 knots. What 1s the
wind direction and velocity?

After making a turn from a true heading of 186 degrees to a
true heading of 273 degrees, the following drift readings are
recorded: first heading, 8 degrees right; second heading 5

45
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degrees right.

The true airspeed is 156 miles per hour,

What

is the wind direction and velocity?

= TRUE luocx‘ == =
v5'30 D ed e
c 4o :
,«f Veo a0 e %.’3:.,,
ﬁ‘“ st s o 20 ’
#’ - = —— 6\ ‘
= "2 5] = > %
T S5
220 =
e S
= - 210 -
A‘T—‘—r- ==
‘ R B
A} o _xl pxﬁ 1)
S3gssssasasss 7
=) -
S 1
160 SeSsa
o ) e \“‘
& L= ~ ‘
20 o’?, “EY‘ “;6,1' S
Osg g*o’ﬁ w‘

1T

Fig. 24-B.

RADIUS OF ACTION TO THE SAME BASE.
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Fig. 24-C.

Radius of action of an airoraft is the greatest distance that it may
fly along a certain oourse under known oonditions of airspeed, wind,

and fuel consumption;
oconsists of det,emlnins

and return to the starting point.

The problem

the ground speeds out and back, the headings

out and back, and the solution of the radius of action formula to find

time of turn and the radius of action.

be solved on the E-6B camputer.
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RADIUS OF ACTION TO THE SAME BASE

Problem Type: Radius of Action to the Same Base.

(a)
(b)
(c)
(a)

(e)

Example: A plane takes
off to patrol a true

course of 70 degrees at
a true alrspeed of 156

knots.

carries enough fuel for
5 hours aside from the
required reserve, The
wind is from 345 de-
grees at 25 knots, Re-
quired:
out and back, true
heading out and back,
radius of action and
time to turn.

(a)

(b)

Set the wind direction against the true index and draw the wind,
at the given velocity, down to the grommet.

Set the true course out against the true index, and the true
airspeed under the tail of the wind arrow.

Read the ground speed out under the grommet. The radiating line
through the tail of the wind line represents the true heading.
Determine the angular distance from the center line (true
course) and apply to course to obtain true heading.

Set true course back (true course out plus or minus 180 degrees)
against the true 1ndex, and the tail of the wind arrow on true
airspeed.

Read ground speed
back under the
grommet., Deter-
mine true heading
back from the
radiating line
through the tail
of the wind
arrow.

Solve for time of
turn and radius
of action with
the slide rule G ESEssmm=m=as
face of the com- =3 - TRUE INOEX '~
puter as pre- ',
viously explain-
ed on page _22.

The plane

ground speed

Set wind direc-
tion, 345 de-
grees, against
the true index
and draw the
wind line 25
miles down to
the grommet,
(See Fig. 25-A.)
Set the trus
course, 70 de-
grees, opposite
the true index,
and the tail of 3
the wind arrow ey e
on 156 true

airspeed. Fig. 25-A
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(c) Read the ground speed out, 151 knots, under the grommet, From

| the radiating line through the tail of the wind line, determine

’ heading out of 60% degrees. (Heading 9% degress left of
course,) (See Fig. 25-B.)

! (d) Set the true course back, 250 degrees, against the true index,

I; and the tail of the wind arrow on 156 knots true airspeed.

(e) Read the ground speed back, 156 knots, under the grommet. From
the radiating line through the tail of the wind arrow determine
" true heading back of 259 degrees. (Heading 9 degrees right of
: course,) (See Fig. 25-C,)
(£) Solve the radius of action formula on the circular slide rule to
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OFF-COURSE FPROBLEMS

iiixl)d time to turn, 2:33, and radius of action 385 nautical
es,

Examples for practioce:

77.

78.

79.

A pilot intends to patrol a true course of 233 degrees at a true
airspeed of 130 m.p.h. The wind is 287 degrees at 30 m.p.h. and
the plane carries fuel for 33 hours, not counting the reserve.
Find ground speeds out and back, true headings out and back,
time to turn and radius of action.

Given true course out 178 degrees, true airspeed 172 knots, wind
from 86 degrees at 22 knots and net fuel hours 2:45. Find
ground speeds out and back, true headings out and back, radius
of action and time to turn.

A plane takes off to patrql a true course of 330 degrees with a
true airspeed of 110 m.p.h. Wind from 20 degrees at 20 m.p.h.
and net fuel hours 6. Wiat is the ground speed out and back,
true heading out and back, radius of action and time to turn?

OFF-COURSE PROBLEMS.

The solution of an off-course problem on the E-6B computer, while
not exact, will seldom introduce an error of over one degree or one

mile.

Since no serious loss of accuracy will result, the saving in

time will compensate for this slight disadvantage.
The designation of points is as follows: "A" is the point of de-
parture, "B" is the destination anmi "X" the off-course position.

Problem Type I: Off course with estimated wind.

(a)

(p)

(e)

(a)

(o)
(£)

(g)

Note:

Set the true course, "A" to "B" against the true index., Place
the rectangular grid under the plotting disk. Draw a horizon-
tal line to the right or left of the grammet the number of
miles the plane 1s off-course.

Reverse the grid and set the distance flown under the grommet.
From the radiating line through the end of the horizontal line
determine drift and apply to true course "A" to "B" to obtain
true course "A" to "X",

Set the distance "X" to "B" under the grommet (distance "A" to
"B" minus distance "A" to "X"), From the radiating line
through the horizontal line determine drift and apply, in oppo-
site direction, to true course "A" to "B" to obtain true course
"X" to "B", (During steps (a), (b),and (o) the true course "A"
to "B" must remain opposite the true index.)

With the estimated wind, true course "A" to "B" and the true
airspeed, solve veotor triangle to find true heading "A" to "X",
(This will be the same as true heading "A" to "B".)

With true course, true heading, true airspeed and ground speed,
"A" to "X", solve veotor triangle for new wind.

With the new wind, true course "X" to "B" and true airspeed
solve vecotor triangle for true heading and ground speed, "X" to
HBI".

Knowing distance and ground speed "X" to "B", use circular slide
rule to solve for time.

As the above problem type depends on finding the true course "A"
to "X" and the true heading "A" to "X", to determine the new
wind, any off-ocourse problem can be solved in the same manner.
For instance, in an off-course problem with no estimated wind,
the true course "A" to "B" is the true heading "A" to "X", as
the pilot actually heads the plane along the oriftnal Yrue
course. This simplifies the problem since step (d) may be
dropped fram the solution, with the true heading already known.
In any type of problem where the off-course position does not
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fall on the one-half or even hour, the procedure is exactly the same,
Ground speed ocan be determined by the solution of a speed-time-distance
,groblem and the triangles of velooity solved. (See page 14, Problem
ype I.) In actual flight the off-course point is usually not the
change-course point since the pilot requires a few minutes for the so-
lution of the problem. The pilot can estimate closely enough the few
extra miles flown during the time it will take to work the problem, so
that "X" will actually be the turning point. The procedure for all
types of off-course problems will remain the same, and the method of
solution above can always be followed.
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OFF-COURSE PROBLEMS

Example: Off course with estimated wind,

Given: True course "A" to "B", 20 degrees, distance 200 miles, The
wind is from 340 degrees at 24 miles per hour. True airspeed is 152
miles per hour. At the end of 3 hour the pilot finds himself 5 miles

to the right of the original intended true course and 70 miles from
"A", Find the true course, ground speed, true heading "A" to "X", and
the new wind, From "X" to "B" determine distance, ground speed, true
heading, true course, and time.
(a) Set the true course "A" to "B", 20 degrees, opposite the true
index. Place the rectangular grid under the plotting disk and
draw a horizontal line out from the grommet 5 miles to the
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MANUAL OF E-6B COMPUTER

right. (See Fig. 26-A, Page 52 .)

Re%grse the grid and set the distance flown, 70 miles, under

the grommet. From the radiating line through the end of the
horizontal line read the drift, 4 degrees right, and apply to
the true course "A" to "B", 20 degrees to obtain the true course
mA" to "X" 24 degrees. (See Fig. 26-B, Page 52 .)

Set the distance "X" to "B", 130 miles, under the grommet, (Dig-
tance "A" to "B", 200 miles, minus the distance "A" to "X", 70
miles.) From the radiating line through the end of the hori-
zontal line, read the drift, 2 degrees right, and apply in the
opposite direction to true course "A" to "B", 20 degrees to ob-
tain true course to "B", 18 degrees., (See Fig.26-C,Page 53)
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OFF-COURSE PROBLEMS

(d) With the estimated wind, 340 degrees at 24 miles per hour, the
true course "A" to "B", 20 degrees, and the true air speed, 152
miles per hour, solve a vector triangle for the true heading
"A" to "X", 14 degrees. (See Fig. 26-D, Page _53.) (Reference,
Problem Type II, Page 33.) ,

(e) With the true course "A" to "X", 24 degrees, true heading "A" to
"X", 14 degrees, true airspeed, 152 miles per hour, and ground
speed of 140 miles per hour, (70 miles in % hour gives a ground
speed of 140 miles per hour’ solve a vector triangle for the new
wind, 314 degrees at 28 miles per hour. (See Figs. 26-E and 26-
F, Page 54.) (Reference, Problem Type IV, Page 37.)

(£) With the new wind, 314 degrees at 28 miles per hour, the true
course "X" to "B", 18 degrees, and the true airspeed 152 miles
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per hour, solve a vector triangle for the ground speed "X" to
"Bt 137 miles per hour, and the true heading "X" to "B", 8}
degrees. (See Fig. 26-G, Page 55.)

With the distance "X" to "B", 130 miles, and the ground speed
of 137 miles per hour, find the time from "X" to "B", 57 min-
utes, on the circular slide rule. (See Fig. 26-H, Page _55.)

Examples for practice:

80.

8l.

Given a true course "A" to "B" of 265 degrees, distance "A" to
"B", 300 miles, The estimated wind is from 15 degrees at 34
miles per hour and the true airspeed is 138 miles per hour. At
the end of one
hour, the pi-
lot finds him-
self 8 miles
to the right
of the intend-
ed true course
and 150 miles
from "A", Re-
quired: true
heading "A" to
"B", true
course "A" to
"X", true -
course "X" to
"B", the new
wind, true
heading,ground
speed, dis-
tance and
time, "X" to
"Bll .

Given a true
course "A" to
"B" of 193 de-
grees,distance
"A" to "B" 185
miles., The
true airspeed
is 130 miles
per hour and
the estimated

wind is from J
105 degrees at
32 miles per
hour. After %
hour the pi-
lot is 6 miles
to the left of
the intended
true course
and 72 miles
from "A", Re- ®
quired: true

course "A" to

"X", true

heading "A"

to "X", ground

speed "A" to Lt
"X", new wind,

tgue course Fig. 27-A
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of the original true course and 112 miles from "A"
"A" to "X", ground speed

true heading "A" to "X",
and the wind direction and veloecity.

to "B" -

OFF~-COURSE PROBLEMS

true heading "X" to "B",

time "X" to "B",

82, Given true course "A" to "B" of 279 degrees, distance 195 nauti-
cal miles, true airspeed 102 knots and no oatimated wind., At
the end of one hour the pilot finds himself 8 miles to the right

true course

ground speed, distance and

Required:

From "X" to

“A" to ”x" ¥
"B" determine the true heading, ground speed, distance and time.

Problem Type II:

After drifting from the i
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the heading to get to destination,
(a) Set the true heading the pilot has been flying, opposite the

(b)

(c)

true index., Place the rectangular grid under the plotting disk
and draw a horizontal line to the right or left of the grommet
the number of miles the plams is off course.

Reverse the grid and set the distance flown under the grommet.
From the radiating line through the end of the horizontal line,
determine the drift. Set the distance to go (distance "A" to
nB" ninus the distance flown) under the grommet and again note
the drift.

Add the two drift readings and apply to the true heading in the
opposite direction, to obtain true heading to destination.

Example: A pilot flying from town "A" to town "B", a distance of 260
miles, has been maintaining a true heading of 60 degrees, After some
time he determines that he has drifted 6 miles to the right of his in-
tended true course and is 110 miles from "A", What is the correct
heading to get to destination?

(a) Set 60 degrees opposite the true index, Place the rectangular

(b)

grid under the plotting disk and draw a horizontal line 6 miles
to the right of the grommet. (See Fig. 27-A, Page 58,)
Reverse the grid and set the distance flown, 110 miTes, under
the grommet. From the radiating line through the end of the
horizontal line, determine drift, 3 degrees to the right. (See
Fig. 27-B, Page _59.) Set the distance to go, 150 miles (260
miles total distance minus 110 miles flown) under the grommet.
Read the drift, 2 degrees right. (See Fig. 27-C, Page _59.)

(o) Apply the total drift, 5 degrees, to the true heading, 60 de-

grees, in the opposite direction, to obtain the true heading to
destination, 55 degrees.

Examples for practice:
83. A pilot flying between two check points 200 miles apart, and

84,

maintaining a true heading of 90 degrees, finds that he is 10
miles to the left of his course and 100 miles from his last
check point. What is the true heading to the next check point?
A pilot finds himself 8 miles to the left of course after fly-
ing for 130 miles on a true heading of 267 degrees, between two
towns 314 miles apart. What is the true heading to destination?

INTERCEPTION,

Interception of a moving ship is easily solved on the computer if
the following information is known or can be determined: true course
and speed of the ship to be intercepted; bearing and distance from the
interceptor at the start of the problem. In addition, the true air-
speed of the intercepting plane and the wind direction and velocity,
must be known.

The required information:

(a

(b

(c

)
)

)

True heading to interception,

Time of interception.

Ground speed.

True course to interception.

Set ship's course at the true index and plot in a line upward
from the grommet equal to the ship's speed in length. fﬁsel the
end of this line "S",

Set the wind direction opposite the true index. Reverse the
grid and with the aid of the rectangular id lines plot in the
wind line from above down to point "S", Arrow-head of wind
line at point "S7,] Label tail of wind line "Wn,

Reverse grid so that original side is under the plotting disk.
Set the bearing of ship fram plane opposite the true index. Set

60



(a)

(o)

(£)

INTERCEPTION

the tail of the wind line (point "W") on true airspeed.

The center line of the grid now represents the bearing of the
ship from the plane. Under the grommet read rate of inter-
ception., Determine ground speed from speed circle passing
through point "S",

The radiating line passing through point "S" represents the
direction of the course relative to the bearing of ship from
plane, and the line through point "W" the direction of the true
heading relative to the bearing. Determine the angular distance
from the center line (bearing line) and apply to variation-drift
scale. Read corresponding course and heading.on compass rose.
Note: the bearing of ship from plane, as set up in step (ec),
must be maintained in steps (d) and (e). .

Using the circular slide rule, the time of interception can be
determined. Divide the .distance between ship and plane at the
stert(cn)’ the problem by the rate of interception, as found in
step (d).

Example: A plane takes off to intercept a ship reported on a true
course of 45 degrees at a speed of 22 knots. At time of take-off the
ship bears 290 degrees from the plane and is 210 miles away. The true
airspeed of the plane 1s 156 knots and the wind is from 350 degrees at
24 knots,

Required: Rate of interception.

(a)

(b)

(e)

(a)

(e)

True course to interception.

True heading to interception.

Ground speed.

Time.
Set ship's course, 45 degrees, at the true index and plot in a
line upward from the grommet 22 units, to represent ship's
speet)l. Tabel the end of this line "S", (See Fig. 28-A, Page

62,

Set wind direction, 350 degrees, opposite the true index. Re-
verse the grid and with the aid of the rectangular grid plot in
the wind at 24 knots from above down to point "S", ?irrow-head
of wind at point "S",) Label end of wind line "W", (See Fig.
28-B, Page _62.)
Reverse grid so that originel side is under the plotting disk,
Set bearing of ship from plane, 290 degrees, opposite the true
index., Set tail of wind line, (point "W") on true airspeed of
156 knots.
The center line of the grid now represents the bearing of the
ship from the plane. Under the grommet read the rate of inter-
ception, 148 knots, Read the ground speed, 140 knots, from the
speed circle passing through point "S", The radiating line
passing through point "S" represents the direction of the course
relative to the bearing of ship from plane., Read angular dis-
tance, 8 degrees right of center line, making the true course
298 degrees. The radiating line through point "W" represents
the true heading, 15 degrees right, making the true heading 305
degrees, (See Fig., 28-C, Page 63.)
Using the circular slide rule £Ind time of interception, 1:25,
by dividing the initial distance of 210 miles, by rate of inter-
ception, 148 knots,

Examples for practice:

85,

A plane takes off to intercept a ship reported to be on a true
course of 255 degrees at a speed of 30 knots, At the time of
take-off the ship bears 30 degrees from the plane and-is 200
miles away. The true airspeed of the plane is 130 knots and the
wind is from 73 degrees at 30 knots. Required: rate of inter-
ception, true heading to interception, ground speed, true course
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to interception, and time.

86. A plane takes off to intercept a ship reported to be on a true
bearing of 185 degrees and 330 miles away. The ship's speed is
24 knots, on a course of 263 degrees. The glane's true air-
speed is 144 knots end the wind is from 63 degrees at 22 knots,
Required: rate of interception, true course to interception,
ground speed, true heading to interception, and time.

87. A R,A.F. pilot takes off in a Supermarine to intercept = convoy
reported on a true course of 358 degrees at a speed of 22 knots.
At time of take off the convoy bears 265 degrees and 480 miles
from the departure point of the plane. True alrspeed of the
Supermarine is 280 knots and the wind is from 30 degrees at
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28 knots,
Required: rate
of interception,
true course to 200
interception, 1
true heading to - —
interception, - =
ground speed
and time. ==t

ALTERNATE AIRPORT. 222 = :
TRadius of action to A== —iokol= =
an Alternate Base,) = =

The need for the so- = === =
lution of this problem = R o SSSS
arises from the follow- 050 2% w1
ing situation: A pi- % 260 29 300 .%\}
lot plans a flight be- ,\{ W T Yo 4 7,
tween two airports but P rEmms W ol 5

due to uncertain
weather conditions
finds that the des-
tination may be below
instrument conditions
upon arrival, He

then selects an al-
ternate airport, with-
in the range of the
alreraft, to which he
may turn if the
weather does close in
at the destination.

As the plane does not
carry enough gas to
fly to the destination
and then to the al-
ternate, 1t 1s evident
that at some point on
the true course to
destination, the plane
must turn and fly to
the alternate. Since
the pilot wishes to
stay on the original
true course as long as
possible in the event
the weather clears, he
must determine how far
out on the original
course he may fly be- Fig. 28-C

fore the turn to the

alternate must be made. This distance from the departure airport to
the turning point is known as the Radius of Action, As in any type of
problem, the headings, ground speeds, and E.T.A.'s must also be deter-
mined.

While the graphic solution of the problem will not be discussed here,
it is important to understand certain of the symbols that will be men-
tioned in the procedure. The following symbols will be used in the
explanation:

S1 equals the rate of departure.
S2 equals the rate of closure. (Rate of interception.)
"A" is the departure point.
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ALTERNATE AIRPORT

Graphic Solution, Interception Problem Relative Movement
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"B" is the destination,
"C" is the alternate airport.
"X" is the point of turn.

Problem Type: Alternate Airport.

Given: True oourse and distance "A" to "B".
True course and distance "A" to "C".
Wind direction and velocity.
True airspeed.
Fuel hours available. (Net fuel hours.)

Required: True heading "A" to "X".
True heading "X" to "C".
True course "X" to "C".
Ground speed "A" to "X",
Ground speed "X" to "C".
Rate of Departure (S1)
Rate of Closure (s2)
Radius of Action (R/A)
Distance "X" to "C".
Time fram "A" to "X".
Time from "X" to "C",
The bearing of the line of relative motion,

(a) Set the direction from which the wind is blowing opposite the
true index and draw the wind down to the grommet. The arrow-
head of the wind line will be at the grommet. ILabel the end of
the wind line "W",

(b) Assume "C", the alternate airport, to be a moving base, or ship,
leaving "A" the same time as the plane and arriving at its true
position in the fuel hours allotted. Determine the one hour
movement of this assumed moving base by dividing the distance
from "A" to "C" by the net fuel hours.

(o) Set the true course "A" to "C" against the true index. Plot in
the one hour movement of the alternate (as determined in =tep
"b") along the center line from below up to the grommet., Label
the end of this 1line "S",

(d) Set the true course "A"™ to "B" at the true index and the tail of
the wind arrow "W", on true airspeed. Read ground spsed "A" to
"B" under the grommet. From the radiating line through ™W"
determine drift and apply to true course to obtain true heading
"A" to "B". The radiating line through point "S" represents the
bearing of the plane from the ship relative to the true course
"A" to "B", Determine angular distance from the center line and
apply to true course to obtain bearing. Add or subtract 180
degrees to obtain bearing of ship from plane. Under "S" read
rate of departure. (Sl1)

(e) Set the bearing of ship from plane at the true index. (It will
be helpful to pencil-mark an arrow on the compass ring to mark
this bearing.) Set the tail of the wind line, "W", on true
airspeed. It is now necessary to set up the center line of the
grid to represent the true course fram the turning point to the
ship (true course "X" to "C"), relative to the bearing of ship
from plane. Since the radiating line through point "S" will
represent the bearing, it is possible to set up the course by
making the angular difference between "S" and the center line of
the grid, equal to the difference between the pencil-marked beer-
ing and the true index.

(f) With the bearing of ship from plane still set at the true index,
note the angular distance of point "S" fram the center line.
Rotate the compass rose so that the pencil-marked bearing is the
same number of degrees from the true index, (If "S"™ is to the
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right of the center line rotate the compass rose right, and if
"S" is to the left, rotate the compass rose left.,) Reset "W"
on true airspeed. Again note the angular distance of point "S"
from the center line, and then rotate the compass rose so the
pencil-marked bearing is the same number of degrees from the
true index, Reset "W" on true airspeed. By this method of
trial and error, arrive at a final setting that will place the
pencil-marked bearing the same number of degrees to the right or
left of the true index, that point "S" is to the right or left
of the center line. Point "W" must also be on true airspeed.
When the setting described above is accomplished, the true
course "X" to "C" will be read against the true index. Under
the grommet read ground speed "X" to "C". From the radiating
line through point "W", determine drift and apply to true
course "X" to "C" to obtain ‘true heading "X" to "C", Under
point "S" read rate of closure. (S2)

Using the ciroular slide rule solve the radius of action formu-
la, to determine the time to turn and the radius of action.
(Reference, Page 22, Radius of Action Formula.)

Subtraot time to the turning point from the net fuel hours to
obtain the time "X" to “C", Knowing ground speed "X" to "C" and
time "X" to "C", use the slide rule scale to determine the dis-
tance "X" to "C",

Example:

Given: True course "A" to "B" 83 degrees, distance 532 miles,

True ocourse "A" to "C" 118 degrees, distance 220 miles.
Wind from 170 degrees at 18 miles per hour.

True airspeed 156 miles per hour,

Net fuel hours 5%.

Required: True heading "A" to "X", True heading "X" to "C",.

(a)

(v)

(e)

(d)

True course "X" to "C"., Ground speed "X" to "C",

Time "X" to "C", Distance "X" to "C",

Time "A"™ to "X"., Radius of Action.

Rate of Departure. Rate of Closure,
Set the direction from which the wind is blowing, 170 degrees,
opposite the true index and draw the wind force, 18 miles per
hour, down to the grommet. Label the tail of the wind line
"W, (See Fig. 29-A, Page 68 .)
Assume "C", the alternate alrport, to be a ship leaving "A" the
same time as the plane and arriving at its true position in the
net fuel hours allotted. Determine the one hour movement of
this assumed moving base, 40 miles, by dividing the distance
"A" to "C", 220 miles, by 5% net fuel hours.
Set the true course "A" to "C", 118 degrees, against the true
index. Plot in the one hour movement of the alternate, 40
miles, along the center line, from below up to the grommet.
Label the end of this line "S". (See Fig. 29-B, Page 68 .)
Set the true course "A" to "B", 83 degrees, at the true Index
and the tall of the wind arrow, "W", on true air speed, 158
m.p.h. Read the ground speed "A" to "B", 154 m.p.h., under the
grommet. Under "S"™ read the rate of departure, 123 m.p.h. From
the radiating line through "W" determine the drift, 6% degrees
right, and apply to the true course, 83 degrees, to obtain the
true heading "A" to "B", 893 degreea., The radiating line
through point "S" represents the bearing of the plane from the
ship relative to the true course "A" to "B". Determine the
angular distance fram the center line, 103 degrees left, and
apply to the true course, 83 degrees, to obtain the bearing,
72% degrees. Add 180 degrees to this bear: to get the bearing
of the ship from the plane, 252% degrees. (See Fig. 29-C,
Page _69.)
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(e) Set the bearing of ship from plane, 252% degrees, against the
true index. (Pencil-mark an arrow on the compass ring to mark
this bearing.) Set the tail of the wind line, "W", on 156 true
airspeed. It is now necessary to set up the center line of the
grid to represent the true course from the turning point to the
ship (true course "X" to "C"), relative to the bearing of ship
from plane of 252} degrees. Since the radiating line through
point "S"™ will represent the bearing, it is possible to set up
the course by making the angular difference between "S" and the
center line of the grid, equal to the difference between the
pencil-marked bearing and the true index.(See Fig.29-D,Page 69 .)
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With the pencil-manked bearing still set at the true index, note
that point "S" is nearly 9 degrees right of the center line.
Rotate the compass ring so that the pencil-marked bearing is 9

degrees right of the true index.
speed.
Page 72.)

bearing is 11 degrees right of the true index,
Point "S™ is now 11 degrees right of the center

true airspeed.

Point "S" is now 104 degrees right.
Rotate the compass ring until the pencil-marked

Reset "W" on 156 true air-
(See Fig. 29-E,

Again set "W" on

line also, and the center line of the grid now represents the

true course from the turning point to the ship,

Read the

course'} 241} degrees, opposite the true index.(See Fig.29-F,
2

.)

Page
69
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(g) Under the grommet read ground speed "X" to "C", 149 miles per
hour. Under "S" read rate of closure, 175 m.p.h. From the
radiating line through point "W" determine drift, 63 degrees
left, and apply to the true course of 241% to obtain true head-
ing, 235 degrees, "X" to "C",

(h) Using the cirocular slide rule solve the radius of action formu-
la to determine the time to turn, 3 hours and 14 minutes, and
the radius of action, 496 miles.

(1) Subtraot the time to the turning point, 3 hours and 14 minutes,
from the net fuel hours, 54, to obtain the time "X" to "C", 2
hours and 16 minutes. Knowing the ground speed "X" to "C", 149
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m.p.h., and the time as found above, use the slide rule scale
to determine the distance "X" to "C", 337 miles.

Examples for practice:

88. Given: True course "A" to "B" 314 degrees.
Distance "A" to "B" 620 miles.
True course "A" to "C" 272 degrees.
Distance "A" to "C" 294 miles.
True alrspeed 165 miles per hour.
Net fuel hours 6.
Wind fram 203 degrees at 20 miles per hour,
Required: True heading "A" to "B".,”" - 3i/°
Ground speed "A" to "B",/L7 // o '
True course "X" to "C", '7°
True heading "X" to "C", 7 & ,
Ground speed "X" to "C",
Rate of Departure. |
Rate of Closure,
Time from "A" to "X".
Time from "X" to "C",
Radius of Action.
Bearing of the line of Relative Motion,
89, Given: True course "A" to "B" 66 degrees.
Distance "A" to "B" 350 miles.
True course "A" to "C" 94 degrees. !
Distanoce "A" to "C" 235 miles. !
Wind from 207 degrees at 27 miles per hour,
True airspeed 100 miles per hour, !
Net fuel hours 5.
Reguired: True heading "A" to "B".
Ground speed "A" to "B".
True course "X" to "C",
True heading "X" to "C",
Ground speed "X" to "C", !
Tme "xn to "C". 4
Time "A" to "X", :
Rate of Departure.
Rate of Closure.
Radius of Action.
Bearing of the line of relative motion,
90, Glven: A pilot is ordered to scout out from a carrier on a
true course of 160 degrees, The carrier is on a true !
course of 148 degrees at 28 knots. The true airspeed | H
of the plane is 144 knots and there is fuel aboard |
for four hours flight. The wind is from 60 degrees at !

30 knots.
Required: True heading and groundspeed on leg out,
Distance on leg out. .

Time on leg out. |
True course and ground speed on second leg.

(Fram the turning point back to the ship,

Time on second leg.

Distance pn second leg.

Rate of Departure,

Rate of Closure. |
The bearing of the line of relative motion. |

Note: The problem given above is known as Radius of Aotion from a
Moving Base or GEOGRAPHIC SEARCH., Since it 1s aotually the
basis of the Alternate Airport problem, it follows that the so-
lution is exactly the same, The true course the pilot is |
ordered to scout corresponds to the true course "A" to "B" in
the Alternate Airport problem, Referring to the Alternate Air- i
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port problem, step (b), note that the Alternate Airport is as-
sumed to be a moving base. In the preceding example the pilot
actually is working fram a moving base and its one hour move-
ment will, of course, be the ship's speed of 28 knots. The dis-
tance the pilot can fly on the first leg, or leg out, will cor-
respond to the "A" to "X" leg of the Alternate Airport problem,
and the second leg, back to the ship, will correspond to the

"X" to "C" leg of the Alternate Airport.

¥ ok k ok XK K Kk Kk k Xk k Kk k k Kk Kk k Kk k k Kk k %k Kk k ¥ %k xk

In the preceding Alternate Airport Problems the given information
has always included the true course and distance from "A" to "B" and
from "A" to "C". In some cases the given information may not be in
this order. For example, the Civil Aeronautics Authority set up the
Alternate Airport problem as follows: Given true course and distance
from "A" to "B" and true course and distance from "B" to "C", Since
true course and distance "A" to "C" must be determined in order to
solve the problem on the computer, the following explanation is given:

Problem Type: To find true course and distance "A" to "C", knowing true
course and distance "A" to "B" and "B" to "C",

(a) Set the true course "B" to "C" opposite the true index, and lay
off the distance "B" to "C" along the center line upward from
the grommet., ILabel this point "C©,

(b) Set the true course "A" to "B" against the true index, and the
grommet on the distance from "A" to "B".

(c) From the concentric circle passing through "C" determine the
distance from "A" to "C". From the radiating line passing
through "C" determine the angular distance of point "C" from the
center line, and apply to true course "A" to "B" to obtain true
course "A" to "C",

Example: Given true course "A" to "B" 40 degrees,
Distance "A" to "B" 200 miles.
True oourse "B" to "C" 85 degrees.
Distance "B" to "C" 54 miles.
What is the true course and distance "A" to "C"?

(a) Set the true course "B" to "C", 85 degrees, opposite the true
index and lay off the distance "B" to "C", 54 miles, upward from
the grommet. The end of the line represents "C", the alternate
airport, (See Fig. 30-A, Page 75.)

(b) Set the true course "A" to "B", 40 degrees, opposite the true

A index. Set the grammet on the distance "A"™ to "B" of 200 miles.
(See Fig. 30-B, Page 75.)

(¢) From the concentric circle through point "C" read the distance
"A" to "C", 241 miles. From the radiating line through point
"C" determine angular distance from center line, 9 degrees right
and apply to true course "A" to "B", 40 degrees, to obtain true
course "A" to "C", 49 degrees. (See Fig. 30-B, Page 75 .)

Note: Problems involving distances too great to plot on the computer
can still be accurately solved by reducing the scale to one-half
or one-quarter. Distances only are reduced. All angular values
remain unchanged,

Examples for praotice:

91. Given true course "A" to "B" 276 degrees, distance 480 miles,
True course "B" to "C" 358 degrees, distance 110 miles. Find
true course and distance "A" to "C",

92, Given true course "A" to "B" 8 degrees, distance 760 miles. True
course "B" to "C" 313 degrees, distance 192 miles. What is the
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true course and distance "A" to "C"?

93, Given true course "A" to "B" 162 degrees, distance 560 miles,
True course "B" to "C" 240 degrees, distance 200 miles. Find
true course and distance "A" to "C",

ALTERNATE SOLUTION FOR RADIUS OF ACTION TO A MOVING BASE..

As previously explained, the Alternate Airport problem is actually
a radius of action to a moving base. Since the Alternate base is as-
sumed to be a ficticious ship, the one hour movement (speed) of the
ship will in many cases be too great to plot on the disk of the com-
puter. The method that follows, while somewhat less acourate and more
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diffiocult to work, will often solve problems that cannot be worked by
the first method.

Given:

True course and distance "A" to "B".
True course and distance "A" to "C".
True airspeed.

Wind direction and veloocity.

Net fuel hours,

Required: True heading "A" to "X",

(a)

(v)

(o)

(a)

(e)

(£)

(g)

Alstance from "X" to "C" can be found.

Ground speed "A™ to "X",
Distance "A" to "X",
Time "A" to "X",

True heading "X" to "C",
Time "X" to "C".

Set direction from which the wind is blowing opposite the true
index. Draw in the wind, at the given velocity, from above down
to the grommet, Label the end of the wind line "W",

Set the true course "A" to "B" opposite the true index, and the
tail of the wind line, "W", on true airspeed. Under the grommet
read ground speed "A" to "X"., From the radiating line through
"W" determine drift and apply to true course "A" to "B" to ob-
tain true heading "A" to "B".

Assume the grommet to represent the Alternate Airport "C", Dis-
tances will usually be too great to plot full scale on the com-.
guter. When a reduction in scale is necessary use the net fuel
ours as the reducing factor.

Divide distance "A" to "C" by net fuel hours and set the grommet
on this value on the center line scale, Set the true course

"A" to "C" opposite the true index, Determine the radiating
1ine, to the right or left of the center line, that represents
the {:rue heading "A" to "B", as found in step (b). Carsefully
trace a pencil line over this heading line, from the true air-
speed circle dowmward. (This actually represents air distance
that would be flown in the fuel hours allotted. ) Mark the end
of the heading line "H",

Reverse the grid and with the aid of the rectangular scale align
points "H" and "W" along one of the vertiocal lines, Determine
the midpoint between "H" and "W" and from this midpoint project
a horizontal line to interseot the heading line, Mark thls in-
tersection point "T", The direotion of point "W" from point

"Tr" represents the heading from the turning point to "C". Align
points "W" and "T" along a vertical line with point "W" at the
top. Opposite the true index read true heading "X" to "C",
Reverse the grid and set the true course "A" to "C" against the
true index. Set the grommet on distance "A" to "C" as in step
(d). From the speed circle passing through point "T" read air
distance out fram "A". Since this is reduced scale, multiply
this value by fuel hours to obtain actual distance. Divide this
true air distance by air speed to find time to the turning point,
Knowing time to the turning point, and ground speed from step
(bL,1 use the oircular slide rule to find distance to the turning
point.

Subtract time "A" to "X" from net fuel hours to find time from
"X" to "C", Knowing true heading "X" to "C", wind direction and
veloclity, and true airspeed, solve vector triangle to determine
true course and ground speed "X" to "C", ﬁmblem Type I, page
© 29 ,) With ground speed "X" to "C" and time "X" to "C", the

Example:

Given:

True course "A™ to "B" 290 degrees,
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Distance "A" to "B" 380 miles.
True course "A" to "C" 306 degrees.
Distance "A" to "C" 384 miles.
True ai rspeed 130 miles per hour.
Wind from 75 degrees at 30 miles per hour.
Net fuel hours, 3.

Required: True heading "A" to "X",
Ground speed "A" to "X",
Distance "A" to "X",
Time "A" to "X".
True heading "X" to "C".
Time "X" to "C".

] 1701
| :..Lga:. ‘E
] i 3
Lo {F
éw
z :
9 <
%, ] o%
o"#O: R ?} 3
Y’ W
02y urhll uhﬁg“\“\\\\\\\\\
‘{‘* g a
e as ] 6 E‘, >
SSissssssesne,
G HHF
J\.%\, HS[0F féo 2/
ST L, 7 : S
e sfo* Z : e s
S e z
Fig., 31-A Fig, 31-B

77



ol 4

MANUAL OF E-6B COMPUTER

Ground speed "X" to "C",
Distance "X" to "C",

(a) Set wind direction, 75 degrees, opposite the true index and plot
the wind at 30 m,p.h., from above down to the grommet. Label
the end of the wind line "W", (See Fig. 31-A, Page 77 .)

(b) Set true course "A" to "B", 290 degrees, at the truerex, and
the the tail of the wind line "W", on true air speed of 130
m.p.h. Under the grommet read ground speed "A" to "B", 153 m.p.
h. From the radiating line through "W" determine drift (7% de-

Al grees right) and apply to true course to obtain true heading
i A" to "B" of 2973 degrees. (See Fig. 31-B, Page
(o) The grommet will now be set up to represent the Al ernate Air-
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port "C". Since a reduction in soale 13 necessary, the net fuel
hours will be used as the reducing factor. Divide the distanoce
"A" to "C", 384 miles, by 3 (net fuel hours) to obtain distance
"A" to "C", 128 miles at one-third scale. Set the grommet on
128 on the center line soale. Set the true course "A" to "C",
306 degrees, at the true index. The radiating line 8% degrees
to the left of the center line now represents the true heading
of 29734 degrees, relative to the true course of 306 degrees,
Carefully trace a pencil line over this heading line, fram the
130 m.,p.h. airspeed circle downward, (This represents air dis-
tance that would be flown in the fuel hours allotted.) Mark the
end of the heading line "H", (See Fig. 31-C, Page 78 .)
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(d) Reverse the le
' he grid and with the ald of the rectangular soa
t align points "H" and "W" along one of the vertical lines. Deter-
! =ine the midpoint between "H" and "W" and from this midpoint
Project a horizontal line to intorsect the heading line. lMark
2| this intersection point "T", (See Fig. 31-D, Page 78.) The
4 direction of point "W" from point "I" represents the heading
3 from the turning point to "C", Align points "W" and "T" along
i & vertical line with point "W" at thoe top. Opposite the true
i i %’ndex reac)l true heading "X" to "C" of 4 degrees. (See Fig. 31-E
A7 age i
' (e) Rever-szg—tbe grid and set the true course "A" to "C", 308 de-
b grees, at the true index., Set the grommet on distance "A" to
o "C", 128 miles. From the speed circle passing through point "T"
IR read air distance out from "A" of 88 miles. Since this is re-
o duced scale, multiply this value by 3 to obtain actual distance
4 i Of 264 miles, Dividing this true air distance by airspeed, 130
m.p.h., will give the time to the turning point of 2 hours and
2 minutes, Knowing time to the turning point and the ground
speed out of 153 m.p.h,, step (b), the distance to the turning

§ point is found to be 311 miles. (See Fig. 31-F, Page 79 .)
ﬁ{ (£) Subtract the time from "A" to nXn, 2:02, from the 3 net fuel
1 hours to obtain time from "X" to "O" of 58 minutes. Knowing

true heading "X" to "C", 4 degrees, from step (d), wind direc-
tion and velocity, and true airspeed, solve a vector triangle to

f determine true course "X" to "C", 351 degrees, and ground speed
L,,, "X" to "C", 124 m.,p.h. With this ground speed and time "X" to
| "C" of 58 minutes, distance "X" to "C" is found to be 120 miles,
;1 . Examples for practice:

'2‘ 94, Given: True course "A"™ to "B" 66 degrees.

A Distance "A" to "B" 294 miles.
% S True course "A"™ to "C" 63 degrees,
ol Distance "A"™ to "C" 192 miles.
A True airspeed 120 miles per hour.
41 Wind from 207 degrees at 27 miles per hour,
¢ Net fuel hours, 3,
-4 Required: True heading "A" to "X",
HEh | Ground speed "A" to "X",

Distance "A" to "X",

Time "A" to "X",

True heading "X" to "C",

Time "X" to "C".

Ground speed "X" to "C",

Distance "X" to "C",

L -
[ s

i

95, Given: True course "A" to "B" 242 degrees,
i Distance "A" to "B" 448 miles,
A True course "A" to "C" 230 degrees.
Distance "A" to "C" 318 miles.
True airspeed 140 miles per hour,
Wind from 350 degrees at 26 miles per hour.
Net fuel hours, 3.
Required: True heading "A" to "X",
Ground speed "A" to "X",
Distance "A" to "X",
Time "A" to "X",
True heading "X" to "C",
True oourse "X" to "Cn",
Time "X" to "C",
Ground speed "X" to "Cn,
Distance "X" to "C",
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96, Given: True course "A" to "B" 70 degrees.
Distance "A" to "B" 620 miles,
True course "A" to "C" 85 degrees.
Distance "A" to "C" 520 miles.
True airspeed 130 miles per hour.
Wind from 330 degrees at 22 miles per hour,
Net fuel hours, 5.

Required: True heading "A" to "X",

Ground speed "A" to "X",
Distance "A" to "X",
Time "A"™ to "X",
True heading "X" to "C".
True course "X" to "C".
Time "X" to "C",
Distance "X" to "C",
Ground speed "X" to "C",

RELATIVE SEARCH. (Out and In Flight from a Moving Carrier.)

This type problem is similar to Radius of Action from a moving base,
the only difference being that the pilot is given a bearing that he
must maintain from the ship throughout the flight. The pilot must then
determine what true course and heading to fly in order to maintain this
bearing, the distance to the turning point (R/A), and the true course
and heading from the turning point back to the ship.

Given: Bearing plane is to maintain from the ship.
Ship's course and speed.
Wind direction and velocity,.
True airspeed of the plane,
Net fuel hours.
Required: True course out.
True heading out.
Ground speed out,
Rate of departure (S1).
Rate of closurs (s2).
True heading back.
True course back,
Ground speed back,
Time to the turning point,
Time from the turning point to the ship.

(a) Set the ship's course against the true index and plot in the
ship's speed upward from the grommet., Label the end of this
line "S",

(b) Set direction from whioh the wind is blowing at the true index.,
Reverse the grid and with the aid of the rectangular grid, glot
the wind, at the given velocity, from above down to point "S",
Label the end of the wind line "W",

(¢) Reverse the grid and set the bearing the plane is to maintain
from the ship at the true index, Set point "W" on true alrspeed.
Read rate of departure (S1) under the grommet. Under point "S™
read ground speed out. The radiating line through point "S™
represents the true course out relative to the bearing of plane
from ship. Determine the angular distance from the center line
and apply to bearing to determine true course out. The radiat-
ing line through polnt "W" represents true heading out, Deter-
mine angular distance from center line and apply to bearing to
find true heading out.

(d) Set bearing of ship from plane at the true index. (Given bear-
ing plus or minus 180 degrees,) Set point "W" on true airspeed.
Under the grommet read rate of closure (S2). Under "S" read
ground speed back. The radiating line through point "S"™ repre-
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sents true course back, relative to the bearing of ship from
plane. Determine angular distance from center line and apply
to bearing to find true course back. Determine true heading
back, in the same manner, from the radiating line through point
Lt Ll

Knowing S1 and S2 and the net fuel hours, solve R/A formula on
the slide rule to determine time to the turning point. Subtract
time to the turning point from net fuel hours to determine time
back. Knowing time to the turning point and ground speed out,
use the circular slide rule to find distance to the turning
point.

Example:

Given: Ships' course 50 degrees, speed 26 knots.

True airspeed of plane 140 knots.

Wind from 10 degrees at 20 knots.

Net fuel hours 4.

Plane is to maintain a true bearing of 320 degreses fram
the ship,

Required: True course and ground speed out.

(a)

(b)

(e)

(a)

(e)

True heading out.

Time and distance out.

True course and ground speed in.
True heading in.

Rate of departure,

Rate of closure.

Set the ship's course, 50 degrees, against the true index and
plot in the ship's speed, 28 knots, upward from the grommet.
Label the end of this line "S", (See Fig. 32-A, Page 85 .)

Set direction from which the wind is blowing, 10 degrees, at the
true index. Reverse the grid and with the aid of the rectang-
ular scale plot in the wind, at 20 knots, from above down to
point "S", Label the end of the wind line "W", (See Fig. 32-B,
Page 85 .)

Reverse the grid and set the bearing the plane is to maintain
from the ship, 320 degrees, at the true index. Set point "W™

on true airspeed of 140, Read rate of departure, 121, under the
grommet. Under point "S"™ read ground speed out, 124 knots. The
radiating line through point "S" represents the true course out,
relative to the bearing of plane from ship, Determine angular
distance from the center line (12 degrees right) and apply to
the bearing of 320 degrees, to determine true course out, 332
degrees., The radiating line through point "W" represents the
true heading out (17 degrees right) and applied to the bearing
glves a heading out of 337 degrees. (See Fig. 32-C, Page 86 .)
Set bearing of ship from plane, 140 degrees, at the true index.
(320 degrees minus 180 degrees.) Set point "W" on true airspeed,
140 knots. Under the grommet read rate of closure, 147, Under
"S" read ground speed in, 149 knots. The radiating 1ine through
point "S" represents true course in, relative to the bearing of
140 degrees. Determine angular distance from center line (10
degrees left) and apply to the bearing to find true course in,
130 degrees. Determine true heading in, 123 degrees, from the
radiating line through point "W", (See Fig, 32-D, Page o)
Knowing the rate of departure, 121 knots, and the rate of clos-
ure, 147 knots, solve the radius of action formula on the cir-
cular slide rule to determine the time to turning point, 2 hours
and 12 minutes. Subtract this time from the net fuel hours, 4,
to determine the time back, 1 hour and 48 minutes. Knowing the
time to turning point,2 hours and 12 minutes, and the ground
speed out, 124 knots, solve a time, speed, distanoe problem on
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|
the slide rule to find the distance to turning point, 272 nauti- i
cal miles.

|
Examples for practice:

97, Given: Ship's oourse 358 degrees, speed 32 knots,
Plane's true alrspeed 130 knots,
Wind from 110 degrees at 25 knots.
Net fuel hours, 3,
Plane is to maintain a true bearing of 40 degrees.
from the ship,
Required: True course and ground speed out,
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heading out.

and distance out.

course and ground speed in.
heading in.

of departure.

of closure.

98, Given: Ship's course 183 degrees, speed 30 knots.
Plane's true airspeed 125 knots.

Wind

from 92 degrees at 30 knots.

{: Net fuel hours

S.
: Plane is to maintein 4 true bearing of 235 degrees

from the ship.
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Graphic Solution, Relative Search
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PROBLEMATICAL FLIGHT

Required: True course and ground speed out.
True heading out.
Time and distance out,
True course and ground speed in,
True heading in.
Rate of departure,
Rate of closure.,

99, Given: Shipts course 236 degrees, speed 22 knots,

Plane's true ailrspeed 146 knots,
Wind 356 degrees at 24 knots,
Net fuel hours, 43.
Plane is to maintain a true bearing of 200 degrees
from the ship.

Required: True course and ground speed out,.
True heading out.
Time and distance out.
True course and ground speed ln.
True heading in.
Rate of departures.
Rate of closure.

The following problem is a theoretical flight designed to illustrate
the procedure that a navigator on a routine mission might be required
to follow, As the purpose of this text is to show the use of the E6-B
computer only, the problem lacks those parts which, for conformity,
would have to be plotted on the Mercator chart., The student who has
faithfully worked the problems in this book, should now be able to
work the following example (problems 100 through 109), without refer-
ences, in lesas than 46 minutes.

100, A routine mission is planned between two towns, Adam and
Baker.
Given: True course Adam to Baker 55 degrees.
Distance Adam to Baker 433 nautical miles,
Calibrated airspeed 127 knots.
Cruising altitude 10,000 feet.
Temperature at flight altitude O degrees cent.
Estimated wind 303 degrees at 32 knots,
Required:True airspeed,(Ref. page 9, Problem Type I.)
True heading Adam to Baker.
Ground speed Adam to Baker. (Ref. Problem Type II,
Page 33,
Time Trom Adeam to Baker., (Ref. Problem Type II,
Page 15 _.)

101, Before take off, the navigator works an alternate on Casper,
located 271 nautical miles and 210 degrees from Baker. To
work this, the navigator must first find the true course and
distance from Adam to Casper and the flight fuel time of the
plane,

Required: True course Adam to Casper.
Distance Adam to Casper. (Ref. Problem Type I,
Page _72.)

102, The plane carries 800 gallons of fuel and uses this fuel at the
rate of 120 gallons per hour. :
Required: The total fuel hours available. (Ref, Problem Type

II, Page _18.)

103. The required reserve is 25%.
Required: The net fuel hours. (Ref, Problem Type III, Page 26.)
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104.

105.

106.

107.

108,

109.

MANUAL OF E-6B COMPUTER

The following answers are required on the Alternate Airport
problem:

True heading turn to Casper.

Ground speed turn to Casper.

Rate of departure.

Rate of closure,

True oourse turn to Casper.

Distance Adam to turn.

Time to turn,

Line of constant bearing. (Ref. Page _66, Alternate

Airport.)

At 1000, the pilot takes off and circles the airport at Adam
until flight altitude of 10,000 feet 1s reached at 1012, Pilot
then assumes the heading of 43 degrees for Baker., At 1112 the
plane is 10 miles to the left of the original intended true
ocourse and 140 miles from Adam. The pilot immediately works a
problem to find the wind correction angle and the new true
heading to Baker, then turns to this heading.

Required: nge)heading to Baker. (Ref. Problem Type II, Page

After the turn is made, the navigator works an off-course prob-
lem to check the pilots heading, and to find the new wind,
Required: True course Adam to "X",

Ground speed Adam to "X",

New wind.

True course "X" to Baker.

Ground speed "X" to Baker,

Distance "X" to Baker.

Time from "X" to Baker. (Ref, Page 66 , Off-Course

Problem, )

As soon as the off-course problem is solved, the navigator re-
qui res the pilot to fly a double drift to check the wind, using
an on-course heading of 49 degrees,
Given: On-course drift, 8 degrees right.
Right leg drift, 74 degrees right.
Left leg drift, 3 degrees right. v
Required: Uij)ad fram double drift. (Ref, Page 39 , Problem Type
I.

At approximately 1200 a radio message is received ordering the
plane to intercept a strange vessel, The navigator plans to
begin the interception at 1215, allowing 15 minutes to work
the problem, and finds that at that time the ship will bear 135
degrees from the plane at a distance of 230 nautical miles, on
a course of 352 degrees at a speed of 30 knots,
Required: True heading to interception.

True course to interception.

Ground speed to interception.

Rate of closure.

Time to interception. (Ref., Page 80, Interception.)

At 1328 the plane intercepts the ship and circles until the
vessel indentifies itself as neutral, At that time the true
::urao to Baker is 353 degrees, and the distance 208 nautical
les.

Required: True heading to Baker.

Groux):d speed to Baker. (Ref. Problem Type II, Page

33 .

Time to Baker. (Ref. Page 15, Problem Type II.)
The plane arrives over Baker at the navigator's ETA, checks with
the control tower, and lands, with the routine mission ac-
complished without mishap.
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Required: Fill in the blanks.

110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120,
121,
122,
123.
124.
125.
126,
127.
128,
129.
130,
131,
132.
133.
134,
135.
136.
137,
138.
139.
140,
141,
142,
143,
144,
145,
146,
147,
148,
149,
150,
151.
152,
153.
154,
155.
156.
157,
158,
159,
160.
161.
tlé2,
163.
1684,
165.
166,
167.

PROBLEMS FOR PRACTICE

ADDITIONAL PROBLEMS FOR PRACTICE

Ground Speed

120
105
145
168
152
110
133
108
210
183
184
108
165
198

knots
knots
knots
knots
knots
m.p.h.
m.p.h.
m.p.h,
m.p.h.
m.p.h.
knots
knots
knots
knots

87 knots

208
122
346

m.p.h.
m.p.h,
m.p.h.

56 m.p.h.

100

m.p.h-

eesvren

330

106
208
129
116
220
192
157
175
149
118
137
102

knots
98 knots

knots
knots
m.p.h.
m.p.h.
m.p.h.
m.p.h.
m.p.h.
knots
knots
knots
knots
knots
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Time
1:15
52 min.
1:33
1:40
35 min.
1:22
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MANUAL OF E-6B COMPUTER

ADDITIONAL PROBLEMS FOR PRACTICE

Required: Fill in the blanks,

168,
169.

170,
171.
172.
173.
174.
175.
176,
177.
178+
179,
180.
181,
182,
183.
184,
185,
186,
187.
188.
189,
190,
191.
192,
193.
194,
195,
196.
197,
198,
199.
200,
201,
202,
203,
204,
205.
206,
207,

Ground Speed Time Distance
OO0 6:40 660 n.m,
esess 1.1 min, 1,56 n.m,

Statute Miles Nautical Miles Kilometers
15

210

143

178

57

820

95

92



PROBLEMS FOR PRACTICE

ADDITIONAL PROBLEMS FOR PRACTICE
Required: Fill in the blanks.

Statute Miles Nautioal Miles

224.
225.
226,
227 .
228,
229.

Pressure Alt. Temperature I.A.S,
230, 10,000 feet 0 deg. C, 178 m.p.h,.
231. 15,000 -20 180
232. 12,000 -25 180
233, 8,000 10 164
234. 30,000 10 192
235. 28,000 ~-40 190
236. 1,000 5 85
237, 4,000 -20 190
238. 5,500 15 135
239. 7,200 22 158
240, 4,000 40 89
241, 3,000 10 77
242, 12,500 -10 103
243, 9,000 -3 120
244, 18,000 =15 134
245, 23,500 -35 174
246, 8,000 5 85
247, 2,500 0 117
248, 3,000 -22 174
249, 50,000 =45 350
250, 1,500 38 122
251, 3,750 22 116
252. 22,500 -34 248
253, 17,000 -24 186
254, 13,500 -3.5 154
255, 11,000 0 122
256, 8,000 1 117
257. 16,400 =11 157
258. 10,000 10 142
259, 6,300 11 178
260, 15,500 -32 cceee
261, 13,000 -20
262, 10,500 =10
263, 11,450 -2
264, 8,000 -9
265, 4,500 22
266. 5,000 30
267. 2,500 40
268, 3,000 35
269, 5,500 20
270, 22,000 -33
271. 30,000 -45
272, 19,000 -23 KERO0
273. 11,500 =12 esene
274. 10,000 0
275. 12,000 -9
276. 7,500 16
277, 4,000 15
278. 2,000 20
279. 1,670 16
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Kilometers
81
5280
13.4
1,87
897
136

T.A.S.

346 m.p.h.
136
134
178
124
145
110
120
154
124
258
422
222
203
164
120
187
145
200
135




é MANUAL OF E-6B COMPUTER
:i\ ADDITIONAL PROBLEMS FOR PRACTICE
P Required: Fill in the blanks,
‘ Pressure Alt. Temperature I.A.S. T.A.S.
g‘ 280, 28,000 feet -38 278
. 281, 16,000 -27 PR 210
? 282, 12,500 -14 Seieire 184
: 283, 16,000 -16 160
5 284, 1,000 40 138
[ f‘ 285. 750 38 110
286. 30,000 -40 456
. 287, 13,500 -28 190
L 288, 4,500 0 PR 157
: 289, 2,000 20 200
g Required: Find the Radius of Action and the time to turn on the fol-
b e lowing problems, given:
Ground Speed Out Ground Speed Back N,F,H,
a;‘ 290, 116 m.p.h. 164 m.p.h. 4%
1 291. 186 m,p.h. 122 m.p.h. 6
292, 80 knots 134 knots 3
293, 148 knots 97 knots 3.6
i 294, 130 knots 195 knots 6.5
il 295, 122 knots 178 knots 5
{8 296, 100 m.p.h. 200 m,p.h. 4
1N 297, 168 m.p.h. 160 m.p.h. 3
298, 130 m.p.h. 150 m.p.h. 2%
299, 167 knots 125 knots 6
300. 220 m.p.h. 178 m.p.h. 7
301. 134 m.p.h. 168 m.p.h. 4
302, 67 m.p.h. 99 m.p.h, 8
303, 118 m.p.h. 122 m.p.h. 7
304. 189 m.p.h. 113 m.p.h. 6
305. 160 knots 159 knots 3.8
306, 122 m.p.h. 133 m.p.h. 4,7
307. 354 knots 422 knots 5.3
308, 166 knots 122 knots 3.3
309, 101 m.p.h. 121 m.p.h. 2.6
S1 S2 GS1 N.F.H.
310, 146 knots 124 knots 123 knots a3
311, 133 knots 145 knots 189 knots 3.3
312, 36 m.p.h. 122 m,p.h. 145 m,.p.h. &
313. 108 m.p,h, 149 m,p.h, 167 m.p.h. 5
314, 126 knots 189 knots 122 knots 6
315, 118 knots 128 knots 136 knots

316, True course out of 359 degrees, true airspeed of 368 knots, wind
of 237 degrees at 37 knots, and 6% N,F.H,

317. True oourse out of 45 degrees, true airspeed of 150 m.p.h,, wind
of 85 degrees at 30 m.p.h., and 4% N.F.H.

318, True course out of 300 degrees, true airspeed of 124 knots, wind
of 50 degrees at 26 knots, and 4.7 N,F.H,

319, True course out of 45 degrees, true airspeed of 110 knots, wind of
320 degrees at 20 knots, and 4 net fuel hours,

320, True course out of 57 degrees, true airspeed of 110 m.p.h., wind
fran 342 degrees at 30 m.p.,h., and 3,75 net fuel hours,

321, True airspeed of 140 m.p.h,, true course out of 235 degrees, wind
from 180 degrees at 30 m.p.h., and 9 net fuel hours,
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PROBLEMS FOR PRACTICE

...

ADDITIONAL PROELEMS FOR PRACTICE

Required: Find the Radius of Action and the time to turn on the fol-
lowing problems, given:

~—ta® LJ a4

322, True course out of 185 degrees, true airspeed of 156% m.p.h., wind
from 27 degrees at 25 m.p.h., and 4 net fuel hours,

323, True course out of 143 degrees, true airspeed of 1404 m.p.h., wind
of 30 degrees at 30 m.p.h., and 3 net fuel hours,

524, True course out of 345 degrees, true airspeed of 230 knots, wind

it of 116 degrees at 23 knots, and 5 net fuel hours,

3 325. True course out of 163 degrees, true airspeed of 98 m.p.h., wind

of 201 degrees at 46 m.p.h., and 9.5 net fuel hours,

Required: Fill in the blanks

ToH. A, TGS Wind D/F
: 326, 162 deg. 132 kts, SO 320/18
t 327. 36 168 SO 135/23
| 328, 347 128 veses 110/34
) 329. 122 100 O 35/35
A 330, 236 137 e e 345/26
1 331, 122 139 oGO0 119/21
] 332, 189 214 esle s 16/11
- 355 122 316 Sesion 256/34
| 334, 56 114 S 116/46
i 335, 108 108 SO 180/18
i 336. 189 146 SRS 360/21
s 337, 356 213 Seislele 101/13
: 338. 89 103 T 267/26
339, 112 235 SO 116/13
340, 167 126 esleioe 346/24
BhT: anaea ceeas 153 deg. 113 m.p.h. 222/22
342, sseee 189 124/17
R ass e 239 48/34
844, Jeave 162 111/11
3450 coove 347 137/17
346e seves 002 352/23
8476 veeie 048 119/33
348, Seese 305 54/26
3497 caees 107 - 187/25
3505 senee 167 349/33
351s esees 216 121/30
B3B8 heere 111 183/22
i 353. sause censs 271 192/19
1 BO40 saess 001 122/29
3595 senes 083 138/27
B RA SRR 136 m.p.h. 163 deg. 165/24
3572 ees i 199 222 104/29
358. ceene 208 161 218/36
L1 SAO00 309 298 132/46
B60L 1 oo 122 009 090/15
il 3615 it 239 036 267/27
" 6250 it eae 162 162 162/16
T LRI SRGInG 119 137 351/19
u B84 sines 139 317 221/30
i 3850 ceees 183 213 114/26
i BBB e s oe 171 227 213/29
2 B6%a slatalets 196 305 098/28
£ SBB. erenes 209 300 123/22
380 s ralels 163 122 OG0 347/27
S70%1 e enen 356 267 laatele 119/21
3 371, 100 deg. 122 m.p .h. 104 degu 116 m.P-h. sevne
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ADDITIONAL PROBLEMS FOR PRACTICE

T.C.
167
128
322
222
266
122
209
215
315
296
199
222
148
237

Required: Fill in the blanks
T.H. T.A.S.

372, 185 208
373. 122 305
374, 315 134
375. 236 163
376, 2686 100
377. 119 203
378, 198 137
379. 209 168
380, 313 300
381, 287 149
382. 197 306
383, 218 166
384, 157 133
385. 233 198
Required:

5 T.A.S. T.H,
386. 190 kts, 40 deg.
387. 224 332
388, 230 100
389. 130 286
390, 90 62
391, 345 315
392. 150 304
393, 190 211
394, 225 347
395. 140 54
396, 154 115
397, 300 300
398, 105 299
399, 110 10
400, 139 336
401, 150 67
402, 158 317
403. 145 228
404, 180 14
405, 157 264
406. 160 151
407, 148 98
408, 162 116
409, 158 281
410, 187 352

T.A.S. T.H,
411, 170 m,p.h. 32 deg.
412, 175 184
413, 247 125
414, 82 291
415, 150 33
416, 170 18
417, 196 347
418, 200 107
419, 174 25
420, 146 2

0.C.D.
8 Right
63 Left
1T

123 L
2% L
4 L
63 R
6% R
7% L
2 R
120N T
6 L
133 R
293 R
G ot
1T
23 R
25T
4 R
6 L
1 L
5 R
0

TRT:
3 R
Drift
6 Right
4 L
2 R
24 R
7 L
13 R
3 R
4 L
T
13 R

O
o

G.S.
234
305
140
158
100
217
148
179
300
152
315
173
147
184

The wind on the following drift problems.
R.L.D.
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421,
422,
423.
424,
425.
426.
427.
428.
429,
430.

431.
432,
433,
434,
435,

PROBLEMS FOR PRACTICE

ADDITIONAL PROBLEMS FOR PRACTICE
MULTIPLICATION

Multiply 16 by 23.
Multiply 18.2 by 533.
Multiply 1330 by 236.
Multiply 1.38 by 2,02,
Multiply .396 by .8760.
Multiply 24 by 86.
Multiply 2.4 by 8.6.
Multiply 2.4 by 86.
Multiply .24 by .860,
Multiply 132 by 18.6.

DIVISION

Divide 26400 by 132,
Divide 1292 by 3.230.
Divide 18750 by 62.50.
Divide .0386 by .140.
Divide 368 by 23.

Required: On the following off-course problems find the new wind, the

439,

440,

441,

true heading "X" to "B", the ground speed "X" to "B", and
the time "X" to "B".

Given: True course "A" to "B" 183 degrees, distance "A" to "B"
188 miles. True airspeed 135 miles per hour, and no estimated
wind, At the end of # hour the pilot finds himself 6 miles to
the right of the original intended true course and 75 miles from
NA".

Given: True course "A" to "B" 60 degrees, distance "A" to "B"
274 miles, True airspeed 185 miles per hour, and an estimated
wind from 300 degrees at 25 miles per hour. At the end of % hour
the pilot finds himself 4 miles to the right of the original true
course and 85 miles from "A",

Given: True course "A" to "B" 170 degrees, distance "A" to "B"
165 nautical miles, Estimated wind is from 290 degrees at 20
knots, At the end of 3 hour the pilot finds himself 11 miles to
the left of the original true course and 65 miles from "A", The
true airspeed is 152% knots.

Given: True course "A"™ to "B" 293 degrees, distance "A" to "B"
230 miles. True alrspeed 135 miles per hour, and no estimated
wind., At the end of 3 hour the plane is 5% miles to the left of
the intended true oourse and 60 miles from "A",

Given: True course "A" to "B" 305 degrees, distance "A" to "B"
200 nautical miles. True airspeed is 154 knots, and estimated
wind from 5 degrees at 25 knots. At the end of # hour the pilot
finds himself over a check point 4 miles to the right of the
course and 50 miles from "A",

Given: True course "A" to "B" 265 degrees, distance "A" to "B"
300 miles., True airspeed 138 miles per hour, and estimated wind
from 15 degrees at 34 miles per hour. At the end of 1 hour the
pilot finds himself 8 miles to the right of the intended true
course and 150 miles from "A",

Given: True course "A" to "B" 13 degrees, distance "A" to."B"
97
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445,

446,

447,
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ADDITIONAL PROBLEMS FOR PRACTICE

350 pnautical miles. True airspeed 168 knots, and estimated wind
from 320 degrees at 33 knots. At the end of 1 hour, the pilot
finds himself 6 miles to the right of the intended true course
and 144 miles from "A",

Given: True course "A" to "B" 357 degrees, distance "A" to "B"
230 nautical miles. True airspeed 180 knots, and estimated wind
from 273 degrees at 32% knots. At the end of % hour the pilot
finds himself 4 miles to the right of the intended true course
and 80 miles from "A".

Given: True course "A" to "B" 76 degrees, distance "A" to "B"
200 miles. True airspeed 110 miles per hour, and no estimated
wind, At the end of 1 hour the plane is 10 miles to the left of
the intended course and 96 miles from "A",

Given: True ocourse "A" to "B" 28 degrees, distance "A" to "B"
168 miles, True airspeed 156 miles per hour, and estimated wind
from 208 degrees at 20 miles per hour. At the end of £ hour the
plane is 6 miles to the right of the intended true course and 70
miles from "A",

Given: True course "A" to "B" 265 degrees,
Distance "A" to "B" 620 statute miles,
True course "A" to "C" 240 degrees,
Distance "A" to "C" 480 statute miles,
Net fuel hours, 6.
Wind from 315 degrees at 28 miles per hour,
True airspeed 150 miles per hour.,
Required: True heading and ground speed "A" to "B",
True course, true heading, and ground speed "X" to "C",
Rate of departure and rate of closure,
Radius of action and time from "A" to "X,

Given: True course "A" to "B" 170 degrees,
Distance "A"™ to "B" 475 statute miles,
True course "A" to "C" 205 degrees,
Distance "A" to "C" 266 statute miles,
Net fuel hours, 43.
Wind from 75 degrees at 30 miles per hour,
True air speed 160 miles per hour,

Required: True heading and ground speed "A" to "B",
Tgue course, true heading, and ground speed "X" to
non

’
Rate of departure and rate of closure,
Radius of action and time fram "A" to "X",

Given: True course "A" to "B" 200 degrees,
Distance "A" to "B" 1268 nautical miles,
True course "A" to "C" 218 degrees,
Distance "A" to "C™"™ 468 nautical miles,
Net fuel hoursy 9.
Wind from 273 degrees at 30 knots,
True airspeed 202 knots.
Required: True heading and ground speed "A" to "X",
Tré-ue course, true heading, and ground speed "X" to
non
’
Rate of departure and rate of closure,
Radius of action and the time from "A" to "X",

Given: True course "A" to "B" 115 degrees,
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PROBLEMS FOR PRACTICE

ADDITIONAL PROBLEMS FOR PRACTICE

Distance "A" 525 statute miles,

True course "A" to "C", 132 degrees,

Distance "A" to "C" 250 statute miles,

Net fuel hours, 5.

Wind from 60 degrees at 24 miles per hour,

True airspeed 165 miles per hour,

Required: True heading and ground speed "A" to "X",
3‘593 heading, true course, and ground apeed X" to
"

Distance "X" to nens
Rate of departure end rate of closure,
Radius of action and time from "A" to nxe,

Given: True course "A" to "B" 87 degrees,
Distance "A" to "B" 656 nautical miles,
True course "A" to "C" 78 degrees,
Distance "A" to "C" 600 nautiocel miles,
Net fuel hours, 4.
Wind from 109 degrees at 28 knots,
True airspeed 196 knots,
Required: True heading and ground speed "A" to "B",
nge heading, true course and ground speed "X" to
n
Time and distance "X" to "C",
Radius of action and time "A" to "X",

Given: True course "A" to "B" 343 degrees,
Distance "A" to "B" 562 statute miles,
True course "A" to "C" 329 degrees,
Distance "A" to "C" 230 svatute miles.
Net fuel hours, 5.
Wind from 34 degrees at 22 miles per hour.
True airspeed 158 miles per hour.
Requi red: True heading and ground speed "A" to "B",
True heading, true course, distance, ground speed
and time, "X" to "C"; Radius of Action and time "A"
to/ mXn,

A plane takes off to intercept a ship reported on a true course
of 265 degrees at a speed of 24 knots., At the time of take-off,
the ship bears 65 degrees from the plans, at a distance of 206
miles. The true airspeed of the plane is 162 knots, and the wind
is 322 degrees at 23 knots., Find the true heading, the true
course, ground speed and rate of closure to interception, and the
time of interception.

A plane takes off to intercept a vessel reported on a true course
of 181 degrees at a speed of 36 knots. Bearing from the plane at
take-off is 232 degrees and distance 119 miles. True airspeed 1is
186 knots and the wind is from 63 degrees at 28 knots., Find the
time to interception and the interception heading.

A plans takes off to intercept a ship bearing 122 degrees and 438
miles from the departure point. The ship is on a true course of
360 degrees at a speed of 28 knots. The true airspeed of the
plane is 132 knots and the wind is from 62 degrees at 20 knots,
Find the true course, ground speed, and time to interception.

A plane takes off to intercept a vessel reporfed on a true course
of 287 degrees at a speed of 16 knots., Wind is from 331 degrees
at 24 knots, and the true airspeed of the plane is 158 knots.,
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ADDITIONAL PROELEMS FOR PRACTICE

Bearing of the ship from the plane, at take-off, is 100 degrees
and 86 miles away. Find true heading and time to interception.

At 0900 a plane takes off to intercept a vessel 215 miles away
on a bearing of 167 degrees, True ailrspeed 175 knots, wind 22
degrees at 32 knots., Ships' course 5 degrees at 20 knots, Find
true heading and time to interception.

A plane takes off to intercept a ship reported on a true course
of 123 degrees at a speed of 31 knots, Bearing of the ship from
departure is 162 degrees, distance 323 miles. True airspeed of
the plane is 120 knots, and the wind is from 260 degrees at 30
knots., Find the true heading, ground speed, and time to inter-
ception,
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ANSWERS
EXAMPLES FOR PRACTICE

Problem

leseesssssssnessl2?7 Statute Miles, 204 Kilometers.
2evevssssessses285 miles per hour.
Besvssseseessssbl kilometers.
4.00000ss00020020 nautiocal miles, 37 kilometers,
Seecsssenssnees?3 knots,
Gsesesssessnsee2B89 kilameters.
Teososnssssssee2l0 knots,
Beeesonssssseee200 knots,
Gcevcossveesness2l0 knots,
esssseeselB89 miles per hour.
1leceseccsnnsesed00 knots,
12.0eessssssese244d miles per hour,
13ccossvsesesssdlD kKNOLS,
14,cecceccensesld,350 foot,
15cceccscscseselB, 600 foot,
18ecescsseesssed2,400 feot,
17¢ecevscesesesl)d,900 foot,
18csosceaesnssssdl, 000 foot,
19.0ess00ss0000105 miles per hour.
200ce0ssese0s0.153 miles per hour.
2lieccesessnessslB72 miles per hour.
22.sucssesssese48 minutes,
23.cs00sses0ssel hour, 45 minutes,
24.0.040e0ss00el hour, 17 minutes,
25.s0csssesssses 930 nautical miles,
26c000sssese0s.28 statute miles,
27cscnsssnssssesdd nautical miles.
..55% gallons per hour.
20, 4cssssseese+90 gallons par hour,
30cscessessssee208 gallons per hour,
Blecssscnssnssed hours, 12 minutes.
B32..000s0000s0¢D hours,
33.csseescnseesd hours, 52 minutes.
34.e0so0erseasesesb3 gallons,
35ccsescsssesee200 gallons,
3BecscvesesneeesdD gallons,

essasece s,
3Bessvcencssseedldb,
39cesccssaseesslBO4,
40ceesccsessessldB8,68,
4lecescccscsesele,

42, 000000 vseeelell,
A3.cesessnsecsell.l,

44, v veeeneesse362 nautical miles, radius of action 2 hours, 22 min-

utes, time out.

45, .0eessessses2B85 statute miles, radius of action 1 hour, 35 minutes,

time out.

46.000nesesssses695 nautical miles, radius of action 5 hours, 10 min-

utes, time eut.
47 cusesseassseslb64 nautical miles, radius of action 57 minutes,
out.
48.c000essss0087 knots,
49 .000esssss0s+237 miles per hour.
S50eeecssssscesed8,5 minutes,
5lececsscsssess48 minutes,
52, coavisasiesssedd/1006
53¢ eeacesssssss30/100,
esssssssede25 hours,
55.00eecssssses?+125 hours,
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ANSWERS
EXAMPLES FOR PRACTICE
Problem
56sessessssess 888 degrees true course, 104 miles per hour ground

speed.

S57e¢seeseenneess290 degrees true course, 270 knots ground speed.
sesssssssesssld degrees true course, 266 miles per hour ground speed.

59¢esensesesese9% degrees true course, 163 knots ground speed.
B0.cessccssssss329% degrees true heading, 177 miles per hour ground

speed.,
6l.cescesseess e300 degrees true heading, 159 knots ground speed,
624s0nvsreesses99 degrees true heading, 189% miles per hour ground

speed, = e =
63¢cseeesnsessel2 degrees true heading, 168 miles per hour ground

spaed.
64..0veveesees..64F degrees true heading, 153 knots true air speed.
65.cceeeesns.ss353 degrees true heading, 145 knots true air speed,
66eesssenessessld? degrees true heading, 174} knots true air speed.
67cesesennsnss 40 degrees true heading, 1563 knots true air speed,
6B.cessesessesesllb degrees at 20 knots,
69scesssnssesssdd degrees at 9 miles per hour,
70eceeecessses 140 degrees at 25 knots,
Plecesssseessessd8 degrees at 34 knots,
72eeaceesenssses2?3 degrees at 23 miles per hour.
7 eeeennnnsses 283 degrees at 35 knots,
74cc0sseessnsses2Bl degrees at 12 miles per hour.
7Seessssssnsesebd degrees at 44 knots.
76eesesesssssssld2 degrees at 254 miles per hour,
77¢eeesessessssll0 miles per hour ground speed out.

145 miles per hour ground speed in.

244 degrees true heading out.

42 degrees true heading in,

1 hour 59 minutes time out,

218 statute miles radius of action.
78¢eessensssneal?7l knots ground speed out.

170 knots ground speed in,

170% degrees true heading out,

5 degrees true heading in.

1 hour 22 minutes time out,

234 pnautical miles radius of action.
79¢vessessessss96 miles per hour ground speed out.

121 miles per hour ground speed in,

338 degrees true heading out.

142 degrees true heading in.

3 hours 20 minutes 30 seconds time out.

321 statute miles radius of action,
804esssssesssess2?8 degrees true heading "A"™ to "B",

268 degrees true course "A" to "X",

262 degrees true course "X" to "B",

28 degrees at 28 miles per hour new wind,

271 degrees true heading "X" to "B",

153 miles per hour ground speed "X" to "B",

150 statute miles distance "X" to "B".

59 minutes time "X" to "B",
B8lesissesessss 188 degrees true course "A" to "X",

179 degrees true heading "A" to "X,

144 miles per hour ground speed "A" to "X".

60 degrees at 26 miles per hour new wind.

188 degrees true heading "X" to "B",

147 miles per hour ground speed "X" to "B",

113 statute miles distance "X" to "B",

46 minutes time "X" to "B",
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Problem
B2.0eessesesese2?79 degrees true heading "A" to "X",
283 degrees true course "A" to "X".
112 knots ground speed "A" to "X".
137 degrees at 12 knots new wind,
268 degrees true heading "X" to "B",
273 degrees true course "X" to "B".
110 knots ground speed "X" to "B".
83 pnautical miles distance "X" to "BT,
45 minutes 30 seconds time "X" to "B".
B3cecessssesssesl02 degrees,
B4ieesseeesssealT4 dogrees.
B5..00s0s00ss++129 knots, rate of interception.
29% degrees true heading.
110 knots ground speed.
19 degrees true course.
1 hour 33 minutes time to interception.
B6.esecessnessesldl knots rate of interception.
1934 degrees true course.
157 knots ground speed.
187 degrees true heading.
2 hours 12 minutes time to interception.
B7ccavsanssssss294 knots rate of interception.
. 269 degrees true course.
274 degrees true heading.
294 knots ground speed.
1 hour 38 minutes time to interception.
B8, eeoonsnessse307 degrees true heading out.
171 miles per hour ground speed out.
1634 degrees true course in,
168 degrees true heading in.
149 miles per hour ground speed in,
139 miles per hour rate of departure.
171 miles per hour rate of closure.
565 miles radius of action.
401 miles distance "X" to "C".
3 hours 18 minutes time out.
2 hours 42 minutes time in,
148 degrees bearing. -
B9, c0scesessse204 degrees true course in.
754 degrees true heading out.
205 degrees true heading in.
120 miles per hour ground speed out.
73 miles per hour ground speed in.
81 miles per hour rate of departure.
99 miles per hour rate of closure.
2 hours 44 minutes time out.
2 hours 16 minutes time in.
328 miles radius of action.
178 miles distance "X" to "C".
G0 uvesesssnesseddB degrees true course in.
358 degrees true heading in.
148 degrees true heading out.
146 knots ground speed out.
133 kpoots ground speed in.
160 knots rate of closure.
119 knots rate of departure.
335 nautical miles radius of action.
226 nautiocal miles distance "X" to "C".
2 hours 18 minutes time out.
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Problem
90(continued)..l hour 42 minutes time in,
343 degrees bearing.
Ol.eseesenensss 2884 degrees true course.
507 miles distance.
92, eeessesnsesesd08 degrees true course,
885 miles distance.
O3ceessnsssseeslBO degrees true course,
632 miles distance.
94.sasanssessss74 degrees true heading "A" to "X",
140 miles per hour ground speed "A" to "X",

286 miles distance "A" to "X" (Radius of Action).

2 hours 3 miputes time "A" to "X",

243 degrees true heading "X" to "C",

57 minutes time "X" to "C",

99 miles per hour ground speed "X" to "C",

95 miles distance "X" to "C",
95.sassasesssss2D2) degrees true heading "A" to "X",

146 miles per hour ground speed "A" to "X",

360 miles distance "A" to "X".

2 hours 28 minutes time "A" to "X",

108 degrees true heading "X" to "C".

116 degrees true course "X" to "C".

32 minutes time "X" to "C".

154 miles per hour ground speed "X" to "C",

84 miles distance "X" to "C",
96cescsencsssssb0 degrees true heading "A" to "X",

132 miles per hour ground speed "A" to "X",

534 miles distance "A" to "X",

4 hours 3 minutes time "A" to "X",

177 degrees true heading "X" to "C".

173 degrees true ocourse "X" to "C",

57 minutes time "X" to "C",

142 miles distance "X" to "C",

1494 miles per hour ground speed "X" to "C",
97 ceeessssnssesd0 degrees true course out,

123 kmots ground speed out.

4] degrees true heading out,

1 hour 53 minutes time out.

232 nautical miles radius of action.

229 degrees true course in,

140 knots ground speed in.

219 degrees true hsading in.

97 knots rate of departure.

163 knots rate of closure,
OB.ieveessessess2254 degrees trus course out,

143% knots ground speed out.

215 degrees true heading out.

2 hours 23 minutes time out.

342 nautical miles distance out,

693 degrees true course in,

744 degrees true heading in.

97 knots ground speed in.

123 knots rate of departure

112 knots rate of olosure,
99.csesnsesssss2043 degrees true course out.

166¢ knots ground speed out.

209 degrees true heading out.

2 hours 11 minutes time out,

365 nautical miles distance out.
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Probl ems
99(continued)..14% degrees true course in,
123 knots ground speed in.
104 degrees true heading in.
148 knots rate of departure.
140 knots rate of closure.
100sseseoseeseesdd degrees true heading Adam to Baker.
159 knots ground speed Adam to Baker.,
150 knots true airspeed.
2 hours 43 minutes 30 seconds time Adam to Baker.,
10lceescsssssss88 degrees true course Adam to Casper.
218 nautical miles distance Adam to Casper.
102cceecsossseed hours total fuel available.
103sc0ssesesseed hours 45 minutes net fuel hours,
104,.00sssses0e214 degrees true heading turn to Casper.
153 knots ground speed turn to Casper.
116 knots rate of departure.
183 knots rate of olosura.
202 degrees true ocourse turn to Casper.
365 nautiocal miles distance Adam to turn.
223 nautical miles distance turn to Casper.
2 hours 17 minutes 30 seconds time to turn,
219 degrees line of oonstant bearing.
105.0esscusecsedd degrees true heading to Baker.
106.0eessensssedl degrees true course Adam to "X",
345 degrees new wind direction,
22 knots new wind force,
57 degrees true course "X" to Baker,
49 degrees true heading "X" to Baker.
142 knots ground speed "X" to Baker.
293 nautical miles distance "X" to Baker.
2 hours 4 minutes time "X" to Baker,
107c0ecvenssesed4b doegrees at 22 knots.
108.:v:0s0000es129 degrees true course,
124 degrees true heading.
167 knots ground speed.
190 knots rate of closure.
1 hour 12 minutes 30 seconds time to interoception,
109, cevsseesneses352 degrees true heading to Baker.
129 knots ground speed to Baker.
1 hour 37 minutes time to Baker,
110ccscaeseesssl50 nautical miles,
1llceeeeecssssssdl nautical miles.
1124cccecssssse225 nautioal miles.
.280 nautical miles.
«..+.88% nautioal miles.
115............150 miles,
116cssncsssessed00 miles.
117ceeeccesesse220 miles,
118ccesscevsssslf8 miles.
119 cessscesesee2b0 miles,
1200sssasssess+20.,3 minutes,
12l..ecesesesssd hours, 29 minutes.
122.c0essesssse06.5 minutes.
123..000essesss1 hour 1 minute.
124.40000ess00s1 hour, 27 minutes, 30 seconds.
«es+¢30 minutes.
126444 «+4 hours, 48 minutes.
127cessee «+37 minutes.
128, c20se+s00049 hours, 20 minutes,
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Problem

129, ceesscevssss2 hours, 30 minutes,
130¢ceeesesssssesdl miles per hour.

135.............68 miles per hour.
134c00eessessess206 miles per hour.

135 cesssscessnseled knots,
136csessscsesess200 knots,
137 e sveccesesee2ld knots,
138ceesesassessesl90 knots.
139, cccavecnssssll2 knots,

140ceeeececsssssl233 statute miles.

142.............404 statute miles.

143, ceeeceseesee2B4 statute miles,
144..000002.....1780 statute miles.
145..0cceess0.0.95 nautical miles.
146000 seesessesesd0]l nautical miles.
147 ccesenseress287 nautioal miles.
14B.4seesssssess064 nautical miles.
149 ccasenessesssd36 nautical miles.

150.c0seessssessld minutes,

153.cseessseesssd minutes,
154..0000000...+8 minutes,
155..sssssseesse? hours, 51 minutes.
156.cssscesssnss98 minutes.
157.4c000e0s0es.1 hour, 3 minutes,

158¢ssssesssesssl hour, 20
50/ a% ale o'e /v sls 0 5i0 A minutes.

minutes.

160ceassensoessed62 miles per hour.
miles per hour.
miles per hour.

163..0e00s002s24100 miles per hour.
164c00eesesassssl09 miles per hour.

165¢esesssessasesl00 knots,
166.c0ssssssesssl78 knots,
167¢eesssecssssslBB knots,
16Becesssssssessd9 knots,
LB 'c e s sisninssses8O knots,
170cssesssssess+13 nautiocal

n.m.,
n.m,,

5 n.m.,
174.............49% n.m.,,
X7 cannessinsess?l0 n.m.,
1785 alcaainiaieles s B2F Mol
177 ecssssesvensell0 nom.,
78e%e (o'e oleivin ololeis v 200 N7,

L0 ST o iole oleioivioln o s OO
B0 T e e orienesseadl statute
18lecesssencsses?750 8.m,,

182.............4i S.m.,
.921 s.m.,
184cescecescnese0,145 s.m.,
i85.............180 s.m,,
1864sse0sssseses2d  8S.m.,

X8 e s vossineleses0B Som,,

miles, 24 kilometers.
337 km.

miles, 82 kilometers.
1202 km,

7.2 km,

1480 km,

0.232 km.

289 km,

37 km,

49 km,
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s.m., 308 km.
s.m,., 751 km.

190 .sesvssssesse3d statute miles, 31.2 nautical miles.

191.ceseeenensedBd
192ccssescvennee9e?
193 iienneeneees?d
194, 0000eeeeeealld
195.iceesecaceesll

s.m., 73 n.m.
s.,m,, 8.4 n.m,
s.m,, 65 n.m.
s.m,, 100 n.m.
s.m., 8.7 n.m,

196eeesssssvessesld,000 s,m., 11,300 n.m.

197ceeeeccsneeesdS0
198Bceecescesseeebd
199.ceveencesasab

s.m., 8235 n.m.
s.m., 5.2 n.m.
s.m., 60 n.m,

200eessesseeeseedd nautical miles, 99 kilometers.

201iseeassenceeelld
2024c00sseeasneedll
203.0000ssenssael?.6
204, 00000000000106
2054 s00s000000s4100
20Besseasssccsseelel8
207cessssssveseed
208.s00vsse0e0041820

n.n,, 220 km,
n.m,., 570 km.
n.,m,, 32,5 km,
n.m., 196 km,
n.m., 184% km,
n.m.,, 2.18 km,
n.m., 92% km,
n.m,, 3370 km.

209..0vses0ss0s+0.120 n.m., 221 km,
210cesvessssesesd53 statute miles, 565 kilometers.

2llecsnssveneeeel7.4
212450 ce00s00e00189
2l3sesersscseses?80

s.m., 43,8 km,.
s.m,, 303 km,
s,m,, 1250 km.

214n s nsnvnnsesnsl5,400 8.m.,24,620 km,

b S s )
R s (a
217 s samracesinevsb O

s.m., 30.5 km,
s.m., 212% km,
s.m., 441 km,

2184ceuscencnessad,240 8.m,, 6,780 km,

3 R R o]
220cs0ceen
22laveccansonnsedb?
222, 40000vs0000:62

223 cecccsccccesehs?
224cvtensenasseedd

225.cs0asscseseelB60
226ccccscscnsseeeld

T P

s.m., 176 km,

veve028,7 nautical miles, 33 statute miles.

n.m., 424 s.m,
n.m.,, 72 s.m,
n.n., 28,5 s.m.
n.,m,, 38 s.m,
n.m., 3300 s.m.
n.m,, 8.32 s.m,
n.m,, 1.04 s.m,
n.m., 560 s.m.
n.m., 85 s.m,

230.esssesesssse2l0 miles per hour, true airspeed.
23leescsesssnsse200 m.p.h,
232ce0cs0sssee0es21l0 m.p.h,
233 ceacsssssesssl89 m.p.h,

234.cec0cvccsseedd0 m,
eee0+300 m.p.h.
esssee85 m,pshe

p.h,

237 csevescssnssel92 m.Dohe
238 ecscssssvessslS0 MePehs
2394 sescessaesssl8B4 m,p.h.
240, 000seseses04100 m,p.he
24).00csacsssseeBl m.pohe
242, 00000000080 0125 mipohe
eeee0el38 m.p.h,
esessssel80 m.p.h,
245, 00000000 00:0252 M.p.he
246 .000s0s00000097 m.p.he
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Problem

247 0evensstesssld? m.pehe
248.0c0veessee0s172 m.p.h,
249cccvesssessssd74 m,ph,
m.p.he.
201 e'slsalais/e s aisie sl e0 MeDehs
25240t rsannessse353 m.poh,
253 cecsssccssess240 m.p.h.
254...000000004+195 m.peh,
255 cceasssesessld? mipeh,
2564cesseascesesesld3 m.p.h,
257cesseccsssess206 mep.h,
m.p.he
m.p.h.
miles per hour, indicated airspeed.
261.............113 m.p.he
262cc0sssssssssslld mepehe
263.c000000s0000147 m.p.oh,
264..00000000000111 m.peh,
P85S alela eiels siateleraie 131 % MeDeh's
266cccccsnssesesd73 m.poh,
28/ ceencnasseesisllO MeDohe
268.4000s0s0ss0s014]l m.p.h.
m.p.h.

" . m.p.h.
271.............258 m.p.h.
272ccssssessseeslbd mipoh,

273 cceenecssssesl?l mipsh,
274.ccsseessseesld9 m,p.h,
P50 e sisaanieciosesI9F MeDolle
276.cecsscssssssslddd m.p.h,
277 cevececeasenesl34 m,p.h,
278c 000 secccssssl90 m.p.h,
279¢eessevsssessl30 m.p.h,
esel?75 m.p-ho
28l.cccccncceseslf6 mep.he
2B2csceccsssesesslS2 m.p.h,
2B3s000000e00000124 m,p.h,
284c0c0cesseeesel30 m.pahe,
P 8D e aetalela elainioinie s lOOF MaDeh's
286, c0cs00000004276 m.p.he.
287ceeessssasessl59 m.p.h,
28B.sc0ecsesseseesld8 m,p.h,
289cc000ve0sse0e190 m.p.h,
«2 hours, 38 minutes;305 statute miles,
.2 hours, 22 minutes, 30 seconds; 440 statute miles,
. «ssslh 48m; 162 n.m,
293.............111 ZEn' 210 n.m,
294.00000000000e3h 54m; 506 n.m,
295.40c00ss00s0.2h 58n; 362 n.m,
296ceeesssssssss2h 40m; 266 sS.m,
297.cesesseesssslh 28m; 246 B.m,
298, 0000200 0ss01h 20m; 173 n.m,
299.cse0ssvessss2h 34m; 429 n.m,
300sesecesssssssdh OBm; 689 s.m,
301essccnsccsssslh lan; 298 s.m,
4h 47m; 320 s.m,
33m; 419 s.m,
15m; 425 s.m,.
S54m; 304 n.m.
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308coecvossnscsssl
307cecesccscssse2h
30B8ceessscsssscoll
309csessccssssscslh

ANSWERS

ANSWERS
EXAMPLES FOR PRACTICE

299 s.m.
1019 n.m.

; 232 n.m.

143 s.m.

254 n.m,
; 325 n.m,
; 446 s.m.
; 484 s.m, !
475 n.m, '
390 n.m,
1140 n.m. |
325 s.n, '
:

B104c 500005540 s0seh0s
IR SRR R AR Ty

B1l3csessccssssceh
B1ldseeseesessssodh 54m;
B154s.00000eeees.2h 52m;
B16.0.seeeesssoss2h 58m;
D17 cessonesesssonll 41M3
B318.cesvosessessch 10m;
319 cecsercosssssan 03m;
B20..00e00eessss2h 01m;
B21.susvessssessSh Odm;
B22...0v00eeeeeslh 42m}
B23..eeeceessseslh 22m;
324..00000000000.2h 20m; 570 n.m,
325.0cess0veessobh 36m; 376 s.m,
B2B....00004440.160 degrees true course; 147 knots ground speed. f
|
|

284 n.m.
217 n.m.
198 s.m, !
608 s.m. !
305 s.m. {
205 s.m. }

B27eesvesesnsase29 degrees T.C,; 173 knots G.S,
32B..essessensss336 degrees T.C,; 149 knots G.S.
329 .cosssnssssssld2 degrees T.C.; 104 knots G.S,
B3306ssveccssssse22? degrees T.C,; 148 knots G.S.
BBleessssessssssl22s degrees T.C.; 118 knots G.S.
BB2..avasnsneses189% degrees T.C.; 225 knots G.S. :
B33, .ceeasssenssll8 degrees T.C.; 341 knots G.S. ;
B34, uuesnsessssd3 degrees T,C,; 100 knots G.S. i
B35, casvsnsenssed9 degrees T.C,; 104 knots G.S. |
B38.ssesssssesss188 degrees T.C.; 167 knots G.S.

B370cssssnenesss353 degrees T.C,; 217 knots G.S. |
B3B8, veeascsnesses89 degrees T.C.,; 129 knots G.S,

330, 00eeansesesssll2 degrees T.C.; 222 knots G.S.
340c.0000essseesl167 degrees T.C.; 150 knots G.S.
B4l .uusesssessesslB23 degrees true heading; 123 m.p.h.
342c00c0s ..185 degrees T.H.; 221 m.p.h. T.A.S. ;
B4Beeesccencesesld2 dogrees T ; 154 m.p.h, T.A.S. |
B44,.00vesevsess157 degrees T.H.; 109 m.p.h. T.A.S. {
B454useeasneeseed50 degrees T.H.; 1535 m.p.h. T.A.S.

346 . .0evessesess000 degrees T.H.; 141 m.p.h. T.A.S.

B4 e s eseeessessed8 degrees T.H.; 150 m.p.h. T.A.S.
BABoy..essesensss 3163 degrees T.H,; 123 m.p.h. T.A.S.

B4 . .veesessssnsaslld degrees T.H,; 149 m,p.h, T.A.S.

350 ¢e0esessessss165% degrees T.H.; 69 m.p.h, T.A.S.
B51.eeccceseess 207 degrees T.H,; 200 m.p,h. T.A.S.

B52. 0eeessessssl22 degrees T,H.; 1054 m.p.h. T,A.S,

..265 degrees T.H.,; 179 m.p.h. T.A.S.
B54..0000se0e00.8% degrees T.H,; 189 m.p.h. T.A.S.

B55 . veeessesssss9l degrees T.H,; 160 m.p.h. T.A.S.

356 cescessesssssl63 degrees true heading; 112 m.p.h. ground speed.
B57 ceeesesnseess2ld degrees T.H.; 211 m.p.h, G.S.

B58. ce0sesesssea169 degrees T.H,; 186 m.p.h. G.S.

B350 . e0eesececeses296 degrees T,H.; 354 m,p.h. G.S.

3600 seesseeeesseslb degrees T.H.; 1184 m.p.h. G.S.
B6lesecsescsesssdl degrees T.H.; 255 m.n.h. G.S.
B62.000sesseessel62 degrees T.H.; 146 m.p.h. G.S.
B6Beeeessesessssld2 degrees T.H,; 134 m.p.h. G.S.

B84y .0eseesesssed04 degrees T, H.; 138 m.p.h. G.S.

true airspeed.
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EXAMPLES FOR PRACTICE

Problems
B850 cesessssss205 degrees T,H,; 185 m.p.h. G.S.
BBB.vsseessessse22d degrees T,.H,; 142% m.p.h. G.S.
3870 vsesssenssss309 degrees T.H,; 220 m.p.h. G.S.
BB, veesssssssss299% degrees T,H,; 232 m.p.h. G.S.
369 ¢eces ..115 degrees T.H,; 181 m.p.h. G.S.
B70..00sseasssss265 degrees T,H.; 374 m.p.h. G.S.
B71..eseessessssWind from 49 degrees at 10 m.p.h.
B2 eessseessssssd dogrees at 27 m.p.h.
B3 . s eesesessssed4 degrees at 20 m.p.h.
B4, . eueesssesss208 degrees at 17 m.p.h.
B75 . veseessessssdl2 degrees at 40 m.p.h.
376¢escscsssssssNODO,
B v vseensnans 338 degrees at 17 m.p.h.
' 378, seveeesssssa96 degrees at 28 m,p.h.
i 37940 eeesess91l degrees at 21 m.p.h.
H B80.00s0sesessss226 degrees at 10 m.p.h.
: BBLleseeesesssessl94 degrees at 24 m.p.h.
B2, cvessssnesssb8 doegrees at 13 m.p.h.
BB3, v0seeesnssss38 degrees at 14 m,p.h.
B84, .0eseessseses2?4 degrees at 27 m.p.h.
B854 sessessssessl9l degrees at 19 m.p.h.
BB . esseesesssss 349 degrees at 29 knots.
B87.eseseseseessl? degrees at 35 knots.
B8B8,.e0esssssss00.260 degrees at 12 knots,
389.. ...+.28 degrees at 31 knots.
390 e ees s ..235 degrees at 47 knots.
B9)eeesesesssssslD degrees at 26 knots.
B9, eesseesssses2?70 degrees at 26 knots.
B3 . veeeesssesssl32 degrees at 22 knots,
B394, .0seeessesssIB degrees at 33 knots,
395, .esvsesssses284 degrees at 6 knots.
B96.000s0000s000170 degrees at 35 knots,
BO7 e eeeseensssse2d degrees at 32 knots.
BB esecesssesss248 degrees at 27 knots,
399 e 0ecssocessee309 degrees at 54 knots,
400.00essssseasseld2 degrees at 38 knots,
.++243 degrees at 23 knots,
4020 00sessssesss 308 degrees at 30 knots,
403 . 0sueveasssssd2 degrees at 18 knots,
404 .. 00uneeresss356 degrees at 37 knots,
{ 405 .. 0eensesssse294 degrees at 27 knots.
) 40B.0vessssssseead26 degrees at 32 knots,
407 ceesessssnsesesd24 degrees at 21 knots.
| 408..0000000020.N0N6,
] 409, 40000s000+..82 degrees at 8 knots.
4 4100 .00eessssssss344 degrees at 52 knots.
411.000000000s002 degrees at 30 m.p.h.
412,000 000sssssedld degrees at 17 m.p.h.
413, . ..+s11]1 degrees at 33 m.p.h.
siee .177 degrees at 50 m.p.h.
415, c,0000000000140 degrees at 20 m.p.h.
' 4 416.00seeessneeed42 degrees at 50 m.p.h.
417.eeeeensesses2?78 degrees at 10 m.p.h.
41840 eeescsssnss2Bbl degrees at 36 m.p.h.
419c0ceeseessesed? degrees at 16 m.p.h.
420, 00000 ssseees327 degrees at 44 m.p.h,
42)sevscccccccesd68
4220 000seeesseesad700
42% 0 0essecesesesdl4000
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ANSWERS
EXAMPLES FOR PRACTICE

Problems

424ccvescssssvsels9

425 cc0acccncsses0e347

426 00ecansesssees2064

427 ceesesesssee 20,64

428¢0ecerassenee206.4

429 cessennseesss0e2084

veossseldd0

43)eeessancesses00

432 . c0es00escsesdh00

4334 ccesvssesessed00

434 ccccnencnnnes0e279

435 ccevevssecsseslb

43640 eavessssnsavind from 42 degrees at 19 m.p.h.
True heading "X" to "B" 175 degrees.
Ground speed "X" to "B" 148 m.p.h.
Time "X" to "B" 46 minutes.

4370scesssessssoWind from 355 degrees at 32 m.p.h.
True heading "X" to "B" 50 degrees.
Ground speed "X" to "B" 169 m.p.h.
Time "X" to "B" 1 hour 7 minutes.

438csusesssesessWind 229 degrees at 46 knots.
True heading "X" to "B" 189% degrees,
Ground speed "X" to "B" 120 knots.
Time "X" to "B" 50 minutes.

439c22s00sc0s000Wind 327 degrees at 19 m,p.h.
True heading "X" to "B" 299 degrees.
Ground speed "X" to "B" 119 m.p.h.
Time "X" to "B" 1 hour 25 minutes 30 seconds.

440,.,4000220000seWind from 320 degrees at 55 knots,
True heading "X" to "B" 309% degrees,
Ground speed "X" to "B" 101 knots.
Time "X" to "B" 1 hour 29 minutes,

44) s o.esee0ess.oWind 29 degrees at 28 m.p.h.
True heading "X" to "B" 271 degrees.
Ground speed "X" to "B" 153 m.p.h.
Time "X" to "B" 59 minutes.

442, ..0000000s0sWind 317 degrees at 40 knots.
True heading "X" to "B" 360 degrees.
Ground speed "X" to "B" 142 knots.
Time "X" to "B" 1 hour 27 minutes 30 seconds,

443, cuuveseesseeWind 290 degrees at 44 knots,
True heading "X" to "B" 343 degrees.
Ground speed "X" to "B" 158 knots.
Time "X" to "B" 57% minutes,

444, 00veesnssseWind 110 degrees at 18 m.p.h.
True heading "X" to "B" 86 degrees.
Ground speed "X" to "B" 94 m.p.h.
Time "X" to "B" 1 hour 7 minutes.

445 .00eesessssssWind 352 degrees at 20 m.p.h.
True heading "X" to "B" 20 degrees.
Ground speed "X" to "B" 138 m,.p.h.
Time "X" to "B" 43 minutes. ’

446 0veeessessss273 degrees true heading "A" to "B",
130 m.p.h. ground speed "A" to "B",
13 degrees true course "X" to "C",
136% degrees true heading "X" to "C",
178 m.p.h. ground speed "X" to "C©,
67 m.p.h., rate of departure.
212 m.p.h. rate of closure.
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Problems
446(ocontinued)..592 miles radius of action.
; 4 hours 33 minutes time "A"™ to "X",
| 447 evsvsessseseslD9 degrees true heading "A" to "B",
i - 159 m.p.h. ground speed "A" to "B".
: 3173 degrees true course "X" to "C",
! 327 degrees true heading "X" to "C".,
172 m.p.h. ground speed "X" to "C",
116 m.p.,h, rate of departure.
202 m.p.,h, rate of closure,
{ 454 miles radius of action,
| 2 hours 51 minutes time "A" to "X",.
| 448, . 0000000000+208°degrees trus heading "A" to "X",
191 knots ground speed "A" to "X",
359 degrees true heading "X" to "C",
202 knots ground speed "X" to "C©,
143 knots rate of departure,
249 knots rate of closure.
1099 nautical miles radius of action.
5 hours 45 minutes time "A" to "X",
449, 4.00000e0004+108 degrees true heading "A" to "X,
150 m.p.h, ground speed "A" to "X",
280% degrees true course "X" to "C",
183 m.p.h. ground speed "X" to "C".
a 2833 miles distance "X" to "C",
i 286 degrees true heading "X" to "C".
) 227 m.p.h. rate of closure.
103 m.p.h. rate of departure,
517 miles raiuds of action.
3 hours 27 minutes time "A"™ to "X",
< 450.c0eessssesssd0 degrees true heading "A" to "B".
{ 170 knots ground speed "A" to "B",
: 358 degrees true heading "X" to "C",
351 degrees true course "X" to "C".
207 knots ground speed "X" to "Cn,
26 minutes time "X" to "Cn,
89% nautical miles distance "X" to "C",
603 nautical miles distance "X" to "C",
3 hours 34 minutes time "A™ to "X",
451lccecccnseesss350 degrees true heading "A" to "B",
143 m,p.h. ground speed "A" to "B".
170 degrees true heading "X" to "C".
175 degrees true course "X" to "C".
272% miles distance "X" to "C",
‘ 174 m,p.h. ground speed "X" to "C",
’ 1 hour 34 minutes time "X" to "C",
1 490 miles radius of action.
;" 3 hours 26 minutes time "A" to "X",
? : 452.400s00s000s094 degrees true heading.
j 62 degrees true course,
165 knots ground speed.
3 187 knots rate of closure,
1 hour 6 minutes time to interception.
: 453,.0000000000.38 minutes time to interception.
} 221% degrees interception heading.
.'- 454...0000000040110 degrees true course.
' 118 knots ground speed. :
3 hours 21 minutes time to interception.
‘55.-oooonoooo.|92i deg.'ees true head:l.ng.
27 minutes 30 seconds time to interception,

112




Problems

456s00savsesessslB9 degrees true heading.

59% minutes time to intercepti

('3 457ce0cenccscceeslB? dmees true henM.nS-
125 knots ground speed.

3 hours 15 minutes time to mterooption.
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NOMENCLA TURE

NQMENCLATURE

AIR NAVIGATION,...The art of determining the geographical position of
an aircraft and maintaining a desired direction by means of pilotage,
dead-reckoning, celestial, or radio navigation.

AIRSPEED,..The speed of the alroraft relative to the mass of air
through which it is flying.
Indicated airspeed...The speed of the airoraft as read from the air-
speed indicator.
Calibrated airspeed..,The indicated airspeed of the airoraft cor-
rected for all instrument errors. g
True airspeed...The calibrated airspeed of the aircraft corrected
for temperature and pressure variation.

AIR TEMPERATURE,..The temperature of the air at the altitude of the
alrcraft.

ALTIMETER. ..A navigation instrument which registers the altitude of the
aircraft above a given datum plane,

ALTIMETER SETTING...Station pressure reduced to sea level pressure by
taking into account the elevation of the station, the temperature, and
the latitude, When used on the altimeter the plane lands with the in-
strument reading the elevation of the airfield.

ALTITUDE (of aireraft)...The height of an alrcraft above some certain
plane,
Indicated altitude...The height of the aircraft above sea level
as read from the altimeter.
Calibrated altitude...The indicated altitude ocorreoted for instru-
mental and installation errors.
Pressure altitude...The altitude of the alrcraft above the standard
datum plane, (29.92 inches of mercury at 15 degrees centigrade.)
True altitude...The altitude of the aircraft above sea level.
Absolute altitude...The altitude of the aircraft above the terrain
it is flying over.

BEARING. ..The direction of one object from another expressed as a
clockwise angle measured from true north,

CHART...A map used for the express purpose of navigation.

COURSE...The direction over the surface of the earth the aircraft is
intended to be flown‘ expressed as a clockwise angle measured from true
north. (True course.)

DEAD-RECKONING...The method of determining the geographical position
of an aircraft by keeping an account of the track and ground speed with
the aid of navigational instruments.

DEPARTURE, point of...A specified position from which a flight is com-
menced.

DISTANCE...The number of units of measurement between two points, us-
ually expressed as statute or nautical miles.

DOUBLE DRIFT...A method of obtaining the wind direction and force by
determining the drift angle on three predetermined headings.

DRIFT ANGIE...The angle between the heading and the track, expressed as

right or left depending whether the wind is forcing the aircraft to the
right or left of the heading.
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ESTIMATED TIME OF ARRIVAL (ETA)...The computed time that an aircraft
will reach its destination.

GREAT CIRCLE...A circle on the surface of the earth, formed by a plane
passing through the center of the earth, The shortest distance between
any two points on the surface of the earth, will always be along a
great circle.

GROUND SPEED...The speed of the aircraft relative to the surface of the
earth,

GROMMET...The name applied to the small black ¢ircle in the center of
the face of the E-6B computer.

HEADING, ..The angular direction of the longitudinal axis of the air-
ocraft, measured as a clockwise angle from true north., It is obtained
by applying the wind correction angle to the intended true course,

INTERCEPT BEARING,..The bearing that an aircraft must maintain to in-
tercept a moving object.

INTERCEPT HEADING...The heading of the aircraft necessary to maintain a
given.course to intercept.

NAUTICAL MILE,..A unit derived to measure distance along any great cir-
cle, 1 minute along any great circle equals 1 nautical mile.

LATITUDE, ..The angular distance, of a position, north or south of the
earth's equator.

LONGITUDE, ..The angular distance, measured at the pole, east or west of
the Greenwioch meridian to the meridian passing through the poszition,

LUBBER'S LINE...A line on an aircraft instrument used to indicate the
fore and aft or longitudinal axis, This line furnishes a reference
line on the compass to obtain heading.

MERCATOR COURSE...On the Mercator chart any straight line will be a
Rhumb line, or Mercator course.

NO WIND POSITION...A theoretical position at which the aircraft would
be if there was no wind.

OFF COURSE CORRECTION,..A correction applied to the heading to parallsl
or return to the original course,

PILOTAGE, ..Maintaining the desired direction and speed of an aircraft
by visual reference to landmarks on the terrain below.

POINT OF INTERCEPTION...The geographical position at which interception
takes place.

RADIUS OF ACTION...The distance an aircraft can fly out from a base,
under known conditions of fuel consumption, wind and airspeed, and still
proceed to an alternate base or back to the departure point.

RELATIVE BEARING,..The direction of an object, measured clockwise from

tl;g longitudinal axis of the plane, to the line passing through the
object.

RELATIVE MOTION...The motion of the aircraft relative to the motion of
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NOMENCLATURE
another object.

RELATIVE WIND,..The force and direction of the wind with respect to any
moving object.

RHUMB LINE,...A line on the surface of the earth that cuts all meridians
at the same angle.

TRACK...The actual path of the aircraft over the surface of the earth.
TRUE COURSE...The intended track of the plane,

VARIATION...A compass error occasioned by the different position of the
true and magnetic north poles.

WIND CORRECTION ANGLE...The angle between the heading and the course of
the plane. Applied to the true course it gives the heading necessary
to make good the course.

WIND DIRECTION AND FORCE...The wind is designated as the direction from
which it blows, in miles per hour or knots.

WIND STAR...The small triangle on the computer resulting from the in-

tersection of the drift lines, in the solution of the double drift
problem,
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TABLE I, EQUIVALENTS

Linear Equiyvalents
1 centimeter

1 meter

1 kilometer

1 inch
1 foot

1 yard

1 statute mile

1 nautical mile

Time Equivalents
1 hour

From Greenwich Civil Time-

equals

equals

equals

equals

equals

equals

equals

equals

equals

10,0 millimeters
0.3937 inches

1,000 millimeters

100 centimeters

39,37 inches

3.28083 feet

1,09361 yards

1,000 meters

0.53959 nautical miles
0.62137 statute miles
1,093,61 yards
3,280.83 feet

2.54001 centimeters
25,4001 millimeters

12 inches

0,3048 meters

30,4801 centimeters
3.0 feet

36,0 inches

0.000568 statute miles
0.000493 nautioal milses
0.91440 kilometers
5,280 feet

1,760 yards

0.8683 nautical miles
1.60935 kilometer
6,080.,20 feet

2,027,0 yards

1.15155 statute mile
1.85325 kilometer

60 minutes
3,600 seconds

To obtain Eastern Standard Time subtract 5 hours.
To obtain Central Standard Time subtract 6 hours.
To obtain Mountain Standard Time subtract 7 hours,
To obtain Pacific Standard Time subtract 8 hours.

Power Equivalents
1 horsepower

1 watt
Pressure Equivalents
1 inch of mercury

1 millivar

Temperature scales

equals

equals

equals

33,000 footpounds per minute
550 footpounds per second

745.7 watts
1 ampere volt

2,54 centimeters of mercury
0,4912 pound per square inch

33,864 millibars

equals 0,02953 inch of mercury

To ohange Farenheit to Centigrade:

0,0145 pounds per square inch

Centigrade equals 5/9 (Farenheit minus 32)
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APPENDIX

TABLE I, BQUIVALENTS

Temperature scales (continued)
To change Centigrade to Farenheit:

Farenheit equals (9/5 Centigrade) plus 32

TABLE II, TEMPERATURE CONVERSIONS
Farenhelt

14.0
15.8
17.6
19.4
2l.2
23.0
24,8
26.6
28.4
30.2
32.0
33.8
35.6
374
39.2
41.0
42.8
44.6
46.4
48.2
50.0
51.8
53.6
55.4
57.2

Centigrade

TABLE III, GROUND SPEED BY TIMING

FACTORS FOR GROUND SPEED BY TIMING
MAUTICAL MILES. —-—-———A‘-;';ug‘(’i‘g:;s‘)x FACTOR
WGer | 0° | 10° | 20° | 30° [ 40° | 50°
5° | os2

10° | .04

15° | 159 | osa

20°| 218 | an

25°| 276 | 172 | o6l

30° | 342 238 | 126

35°%| 415 | .30 | 199 | 073

40° | .497 | 392 | 281 | 155

45°| 592 | 488 | 377 | .250 | 095 |
[+ 50°| 706 | 601 | 490 | 384 | 209 |
55°| 846 | 741 | 630 | 504 | 349 | 140
60°|1.028 | 922 | 8i0 | 684 |.529 | .320
65°|1.270 | 1165 |1.054 | 928 |.773 | 564
» 70.911.706 |1.602 | 1.490 |1.364 |1.209 {1.000
w B3 DRFTMETER HAS DETENTS AT THESE ANGLES

Nautical miles per hour

Farenheit

59.0
60.8
62,6
64.4
66.2
68,0
69.8
71.6
73.4
75.2
77.0
78.8
80.6
82.4
84.2
86.0
87.8
89.6
91.4
93.2
95.0
96.8
98.6

100.4
102.2

FACTORS FOR GROUND SPEED BY TIMING
STATUTE MILES . ALTITUDE (€eT) x FACTOR
HOUR TIME (sEConDS)
w3 |* o0 | 10° | 20° | 30° | 40° | 50°
5° | os96
10° | .1202
15° }.1827 | .0625
20° | .2482| .1280
25° | .2179 | 1977 | .0897
30° |.3937 | 2735 | .1455
35° | 4774 | 3572 | 2292 | 0837
40° | 5721 | 4519 | 3239 .1784
45° | 6818 | .5616 | 4336 | .2881 | .(097
*50° | 8126 | 6924 | .5644| 4189 | 2405
55° | 9737 | .8535| 7255 | .5800 | 40I6 | .161
60° [1181 [1.o62 |.9328| 7873 | 6088 | .369
65° |i.462 [1.342 [1.214 |1.068. | 8900| .650
"709° |19 1.846 [1.716 [1.571 [L393 [I.152
553 DRIFTMETER HAS DETENTS AT THESE

Statute miles per hour
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ABBREVIATIONS

A..............................................Designation of departure
e 8o Yoo s o o le a s l0lo a0 /s s tesesenssssssessessnsasssesAbSOlute altitude
SessesssresatssenssssesssessnssasssscssssssssssAltitude
AP..............................................................Airport
O PPN . = - 11 |
B.........................;..................Designation of destination
NP - 1= = U] s
C..............................................Designation of Alternate
CA..................................................Calibrated altitude
sessssesanesssCivil alr regulations
o ele = 1a e 018 < lothTalole slsialo reicla oleto i iir e s e e oaies e e Calibrated air speed
CC.. TErMritiseruteeesasaasectarsteseasasanaseesssaCOMpPasSs course
CH......................................................Compass heading
GN........................................................Compass north
Corr.........................................................Correction
Saisieniseevesnssesecssnesessesssssssessssessssssranessesesscseneess DPLLL
DA..........................................................Drift Angle
DD.........................................................Double Drift
seseessss.Direction Finding
R aYetore a vtale 070 0 0/a 10 0 010 /s oot *essrsscssssseensanesesssDoad Reckoning
B PRI 1= s -8 v ) ¢
ET.....................................................,.Estimated Time
HL.NH.““.“”.”n.nn.““.”“.“”.jnmmmdtuworamiml
BTRTNa0/Ts0is eisiasiesiassnsassnssssssssesosssnesesssEStimated time elapsed
G.............................................................Greenwich
GCT................................................Greenwioh civil time
e la1o1e/stalalale v aisls o a(o]s o olela /oo oJssia/00/0/6 vis/o00 0 a0 ee0esesssessessrONNE speed
15170 lussl0 0/ 08 0/8/a's/s s 00 008 e s 00000000000 sseesssesIndicated altitude
tessssessssseresoIndiocated air speed
B S RPN + T §
Kts...............................................................Knots
Lat...........................................................,Latitude
Long.............................'............................Longitude
Hb.............................................................Nillibar
HC................*.....................................Magnatic course
Jagnetic heading
essssseoiagnetic north
sesessscsssesesesliles per hour
sssssssssssssrssssssssssssnsssnssNautical miles
R PP o ot 3 8
PA....................................................Pressure altitude
POBesesreensroncsnsossssnoscecsnccscssssssnnsencenenncssasesss POSition
A....................................................Radius of action
Srretesrctisssenctattiteticiitiatsatasitesessassss ROlative bearing
SeassssesavecsecstestsetesescansasatassstanssssnsssssessaROlative wind
Sl....................................................Rate of departure
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