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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 computer

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 prosedure, but to apply the E-8B computer
to the many major and minor problems of navigation as they
ooncern the airmen., For the principles of the vector problem
and the slide rule solution of mathematics, any good, sound
text 1s 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 instruotion. 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 whioh inolude distance eonversions may seem simple
but will give needed practice in reading the semi-diffiocult
slide rule scales, Aocuracy must be attained 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 accurate 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 wvarious vestor problems encountered in dead
reckoning navigation and to eliminate, sc 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 amall
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 plotting circle, the center or zero point not
being shown since speed ranges of O to 30 will seldom if ever be
used. The ocurves on the grid represent the concentric ciroles a-
round this center, distance from the center being indiecated at ten-
mile intervals by the flgures on the vertiocal center line, The
lighter, intermediate curves are spaced at two-mile intervals,

The radiating straight lines indicate direcotion 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 is a scale with a true index
marking at the center, The scale runs from 0 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 ocourses and headings,
and for drift calculations.

The back of the somputer consists of the dead reckoning circular
slide 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 socales 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 standerd with all major
types of navigation computers, It may be used for problems involv-
ing: '

(1) Puel Consumption

({2) Time, Speed and Distance

3) Multiplication, Diviaion and Proportion
4) Correction of Altitude and Airspeed with
Temperature and Altitude

(5) Distance Conversions

(6) The Radius of Action Formula

(7) Misocellaneous Caloulations.,

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 computer and the
relative values kept in mind. For example: the numbers 2] and 22 on
the distance soale are separated by 5 division lines, or spaced 2
units apart, so that reading at the second division past 21, the
correot reading would be 21.4, 214, 2140, eto, 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 seale
whioh 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 nautiocal miles,.

1 nautical mile equals 1.86 kilometers,

1 statute mile equals 1,81 kilometers.
The three indices, or arrows, on the miles socale are located as fol-
lows: the nautical arrow marked "Naut" at 66; the statute arrow
marked "Stat" at 76; and the kilometer arrow marked "Em" 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 soale opposite
the "Naut" arrow on the miles scale,
(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 nautlcal miles to atatute miles and kilometers.
(a) Set 170 on the minutes scale opposite the "Naut" arrow on the
miles socale.
(b), Against the "Stat" arrow read 196 Statute miles and against
the "Km" arrow read 315 kilometers. (See Fig, 1)
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ATR DENSITY CORRECTION

Examples for practiece:

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?

Problem Type IX: 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 "Em" 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 kllometers.

Examples for practice:

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

AIR DENSITY CORRECTIONS:

Definitions:

Indicated alr speed is the speed of the alrcraft threugh the alr as
read from the alr speed indicator,

Calibrated alr speed 1s the indicated air speed corrected for all
instrumentel errors., _ ‘

True air speed is the calibrated air speed corrected for variations
in temperature and pressure (altitude).

True altitude is the actual altitude of the airoraft above sea

evel, !

Pressure’ altitude is the altitude of the airecraft above a certain
level In the atmosphere where conditions of temperature and pressure
ere standard. It is the altitude as read from the altimeter when the
altimeter setting is 29,92 inches of mercury.

To obtain true ailr 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 alr speed indicator are
frequently incorrect. The cut-out marked "FOR AIRSPEED COMPUTATIONS*®
provides a means for correcting calibrated airspeed 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 t¢he
altimeter to standard pressure as a large change in altimeter setting
will cause only a small error in the true alr speed. '

Problem Type I: To correot 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 seale,

Example: What 1s 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 out-out set B against plus 20.
(b Opposite 140 m.p.h. calibrated air speed on the minutes socale,
read 164 m.p.h, true air speed on the miles scale. (See Fig. 2,
Page 10,) 0 .



MANUAL OF E-6B COMPUTER

Examples for practice:

7. Given a pressure altitude of 10,000 feet, temperature O degrees
centigrade, calibrated air speed 178 knots. What is the trus
alr speed?
8., What is the true air speed when flylng at 15,000 feet pressure
altitude, temperature minus 20 degrees centigrade, calibrated
alr 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, oalibrated
alr speed 164 miles per hour?

43
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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 callibrated air
speed to obtain true air speed. While this method will give approx-
imate results in ordinary oases, it is not suffiolently accurate for
precision navigation.

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

io



AJR DENSITY CORRECTION

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

Example: What is the true air speed when flying at 8,000 feet pres-

sure altitude at a calibrated air speed of 125 knots? :

%a} Set 10 on the minutes scale against 125 on the miles scalse,

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
alr speed? :

12. When flying at 15,000 feet pressure altitude at a calibrated
alr 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
alr 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 conditions of pressure and temperature. As atmospherie 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. Indiocated
altitude can be read from the altimeter directly and the pressure ale-
titude can be read by setting to 29.,92. The indicated altitude is
the altimeter reading when the altimeter setting 1s adjusted to the
ground station pressure corrected 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 cut-out marked "FOR ALTITUDE COMPUTATIONS", set the
free alr temperature opposite the pressure altitude,
(b) Opposite the indicated altitude on the minutes scals, read the
true altitude on the miles scale.

Example: What would be the true altitude of an airoraft 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 againat 20,000 ft.
b) Opposite 20,800 on the minutea soale, read the true altitude,
22,000 feet on the miles scale. (See Fig. 4)

N O% 1vee c.ea




ALTIMETER CORRECTIONS

Examples for practioce:

14. What would be the true altitude of an aireraft 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 airecraft 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 correetion, while more accurate
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 indicated altitude and
average ground and flight level altitudes and temperatures,
(a? Find average pressure altitude, % (pressure altitude aloft plus
reasure altitude ground 1evel$ and average temperature, &
fflight level temperature plus ground level temperature). Set

RECKONING :
TYPE E-eg'c‘ Co,

it

el

K O
ey

TN
L2

.:\}\

£
it
Liesy

Y O

o 'E",M

02

an i




MANUAL OF E-6B COMPUTER

average pressure against average temperaturs in the out-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,
fiight 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 scale,
read 'l::l.%ue)altitude 22,100 feet on the miles seale, (See Fig. 5,
Page 13 .

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:

Distanoe 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
éhe time of flight.
{a) Set time on the minutes scale opposite distance run on the miles
scale.
(b) Read ground speed on the miles scale opposite the speed arrow.

Example: You want to determine ground speed knowing you have passed
two check points 24 miles apart in 12 minutes,
%a) Set 12 on the minutes scale opposite 24 on the miles scale.,
b) On the miles gcale 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 minutesa?

20, A pllot passes two cheok points 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?

14



RATE, TIME, DISTANCE PROBLEMS

) RECKONING !
oﬂ C’EADTYPE E.se G co%

xh\ﬁﬁlf.’.}lmf

ALT)

COR
W

20
A\

[\

ol wotd
Jl'l' o€ W o 4T
2p O » HH
SYSTEM OF NAVIOFT g o
Annarous w0
Fig. 6

Problem Type II: To find time of flight knowing distansce flown and
ground speed.
(a) Satlthe speed arrow opposite the ground speed on the miles
géa ‘. 3 :
(b) Read time of flight on the minutes secale opposite distance flown
on the miles scale.

Example: 7You are 80 nautiocal 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 soale. (See Fig. 7, Page 18 .)

BExamples for practice:

22, You Tfind yourself 1668 miles from destination and know the
ground speed to be 210 miles per hour. What is the time of ‘
flight to destination? g

23. How long would it take a plane to go 240 miles at a ground spéed
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
goale,

Exemple: You have been flylng for 1 hour and 32 minutes at a ground
speed of 137 knots. What 1s the distance flown?
a) 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 practice:

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 scale 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 1In a certain time.
(a) Set the number of gallons on the miles scale opposite the time

on the minutes seale,
(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 seale.
(b) Read rate of consumption on the miles scale, 1124 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 sonsumption?

30, 45 gallons of gas have been used in 13 minutes, What is the
rate of fuel consumption?

' RECKONIN
" Dﬂm‘ﬂﬂ: E-88 ¢ Cong,
:"“3 1 %0

e

Fig. 9

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 saale.,
(b) Read time of flight on the minutes scale opposite the total load
in gallons on the miles soals,

Example: A plane carries 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 1lé. :
{(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:

3l. 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?
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Problem Type III: To find how much fuel will be used in a certain time
knowing rate of consumption,
{ag 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 rates of eonsumption 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 praotice:

S4. How many gallons of gasoline 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?

56. 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 multipliocation and division can be solved on the E-6B
computer since the miles end minutes scales of the computer correspond
to the "C" and "D" scales of the ordinary slide rule, In problems in-
volving decimal fractions, the decimal point should be ignored in set-
ting ?p the values, but must be properly placed at the end of the ocal-
culation,

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

Example: Multiply 24 by 55.
(a) Set 24 on the miles scale opposite 10 on the minutes scale,
(b) Read the result, 1320, on the miles scale opposlite 55 on the
minntes scale. |See Fig. 12, Page 21.)

Examples for practicei

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.
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.Problem Type II: Division,

(a) Set the number to be divided on the miles scale opposite the
divisor on the minutes scalse.

(b) Read the answer on the miles scale opposite the number 10 on the
minutes scale,
Example: Divide 816 by 40.

() Set 816 on the miles scale opposite 40 on the minutes scale, .
(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 186.
42, Divide 4.82 by 22.
43, Divide 881 by 73.

21



MANUAL OF E-6B COMPUTER

RADIUS OF ACTION FORMULA.

Radius of action to the same base, radius of action to a moving
base and alternate alrport problems may be solved using the following
formulas: »

t equals _ 52 X T  ana R/A equals t multiplied by GS1.
S1 plus S2 .

Where:
t equals the time out (time to turn).
81 equals the rate of departure.
82 equala the rate of closure,
T equals the net fuel hours,
G81 equals the ground speed out,
G32 equals the ground speed in.
R/A equals the radius of action.

In Radius of Astion to the same bage, the ground speeds equal the

rates of departure and closure so that GS1l and G32 are substituted for
Sl and S8 in the formula.

22



RADIUS OF ACTION FORMULA

Problem Type: Radius of Action. (Formula.)

(a) Set the sum of Sl and S2 on the miles scale opposite S2 on the
minutes scale.

{v) Opposite the net fuel hours (T) in minutes on the miles soale,
read the time out (t) on the minutes scale.

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

{d) Read the radius of action (R/A) on the miles scale opposite time
out (t) on the minutes scale.
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Example: In & radius of action to the same base, the navigator finds
that the ground speed out is 125 knota and the ground speed back is 140
knots. Net fuel hours is 3, What 1s the time out (%) and the radius

of action?

(a) Set 265 (140 plus 125) on the miles soale opposite 140 on the
minutes soale,

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

(e) Set the speed arrow against 125 on the miles scale,

(d) Read the radius of action, 198 pnautiocal miles, opposite 1:35 on
the minutes scale, (See Fig. 15, Page 24.)

Examples for practice:
44, In an alternate a:l.i'port. problem, the pilot finds that S1 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?

45, 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
4z. What 1s the time out and the radius of action?

46, In an alternate airport problem, the navigator finds that Sl
equals 35 knots, S2 equals 166 knots, GSL equals 135 knots and T
equals 6% hours. What is the time out and the radius of action?

47. In a radius of actlon to a moving base the navigator finds that
31 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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MISCELLANEQOUS CALCULATIONS.,

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

Ground Speed equals 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 1l14.)
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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 factor on
the minutes scale,

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. Whet is the ground speed?
(a) Set 10 on the miles scale opposite 35 on the minutes seale,
{b) Read ground speed, 88.5 knots, on the miles seale opposite .31
on the minutes secale., ( See Fig. 18.,)
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-y % TUN . oﬂ ‘ﬁ"
% Ny 3
b Ststem oF NAVCTT
HH ANNAPOLIS, MD- e

Pig. 18
Examples for practice:

48. Flying at 3,000 fept absolute altltude, 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 knota?

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 ooanvert hundredths to sixtietha,
(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
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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 socale,
(b) Read the number of minutes, 20,4, on the miles scale opposite
the speed arrow. (See Fig. 17.)

Note: Sixtieths can be converted to hundredtha 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.
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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.
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VECTOR PROBLEMS

Example: Find the net fuel hours, knowing your plane carries gas for a
total of & hours flight and reguired reserve is 25% of total houra.
ia Set 68 on the minutes scale opposite 10 on the miles seale,
b) Read net fuel hours, 4.5, on the minutes seale opposite 75 on
the miles soale. (See Fig. 18.)
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Examples for praetice:

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 oarried will
last 9.5 hours and required reserve is 25%.

VECTOR PROBLEMS,

The vector face of the computer can be used to solve the following
problem types: )
Triangles of velocity
Off course
Double drifts and Drift on Two Headings
Radius of Aetion to the same bhase
Radius of Aotion to a moving base, or
Alternate Airport problem
Interception.
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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 grigd
socale 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 ocourse and required to find the true heading, set the
direction from which the wind is blowlng at the true index, Plot the
wind along the center line fram 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, agaln 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 tall of the wind lins.

Whenever the center line of the grid is used to represent the true
course, groundspeed will always be read under the grommet., 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 from which the wind 1s blowing at the true index.

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

(e) 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 cirels).

(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 1s 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.
(¢} 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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' Examples for practisce;

<o 56,
57.
58,

59.

Given true heading 95 degrees, true airspeed 98 m.p.h.,wind frem
"8l3 degrees at 13 m.p.h. Find true course and ground speed,

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. -
Given a true heading of 10 degrees, true airspeed 292 m,p.h., q.+
and wind from 330 degrees at 36 m.p.h., Find true course and v

ground speed, _
Given true heading 15 degrees, true airspeed 156 knots, and wind
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TRIANGLES OF VELOCITIES

Example, problem type I, page 29

31
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'z‘so @ 18 M.PH.
Example, problem type II, page 33
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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.
a) Set direction from which wind is blowing at the true index,

b) Plot the wind arrow from above down to the grammet, (Arrow-head
of wind at the graumet)

(o) Set the true aqourse at the true index,

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

(e; Read ground speed under the grommet.

() The radiating line through the tail of the wind line, is the
true heading. Determine angular difference between course and
ﬁeading and apply to variation-drift scale to determine true

eading.

Example; Given: True course 22 degrees,
True airspeed 182 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 1n length., (See Fig.
20-A, Page 34,

b) Set the true o oourse, 22 degrees, at the true index.

¢) Set the tall of the wind line on true airspeed, 162 m.p.h, (Use
oonoentric circle passing through 162 on center line soale.)

{d) Under the grommst read the ground speed 169 miles per hour,
(See Fig. 20-B, Page 34 .)

(e} Fram the radiating 1ine through the end of the wind line, deter-
mine angular difference between heading and eourse. (Headins 6
degrees left of course)

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

Examples for practice:

80. Given a true course of 327 degrees, true air speed 174 m.p,.h.
and a wind from 81 degrees at 8 m.p.h. Find the true heading
and ground speed.

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

62. Given a true course of 106 degrees, true airspeed 186 miles per
hour and wind from 4 degrees at 24 m.p.h. ¥ind the true heading
and ground speed,

63, Given a true course 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 speed. .

Problem Type III: Given: Wind direotion 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 ocourse at the true index,
Set the grommet at given ground speed,

e) At tail of wind arrow read true airspeed,

f) 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 scale to determime true
heading.

Example: Given: True course 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 direstion, 275 degrees, at the true index. Plot wind

(b)
c)
a)

{e)

from above down to the grommet at 14 m.p.h. (Sese Fig, 21-4,
Page 36 .)

Set the true course, 220 degrees, at the true index.

Set the ground speed, 155 m.p.h. under the grommet,

At tail of wind line read true airspeed, 164 m.p.h. on concen-
tric circle., (See Fig., 21-B, Page 36 .)

From the radiating line passing through the end of the wind
line, determine angular difference between heading and
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WIND 275" @ M MPH.

Example, problem type III,
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MANUAL OF E-6B COMPUTER

course. (Heading 4 degrees right of course.)
(£) On the variation-drift scale adjacent to the 4 degree mark to
the right of the true index, read true heading 224 degrees,

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 trues heading and
true airspeed.
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TRIANGLES OF VELOCITIES

66. True course is 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 airspsed?

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

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.
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WIND 273 @ 34 MPH.
Fd

Example, problem type IV
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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 eross is on the center line,
above the grommet. :

(e) Read the wind direction on the azimuth ring against the true in-
dex, and the wind veloolty on the vertical socale between the
grommet and the eross,

Example: Given: True course 32 degrees, ground speed 156 m,p.h., true
heading 20 degrees and true ailrspeed 143 miles per hour, Find: Wind
direetion and velocity.
(a) Set the true course, 32 degrees, at the true index,
b) Set the grommet over ground speed, 156 miles per hour,
¢) Plot & cross at the intersection of the 143 m.p.h. air speed
circle and the radiating line representing the given heading of
20 degree?. (Heading 12 degrees left of course.)See Fig, 22-A,
Page 37 .
(d) Rotate the azimuth ring until the cross is on the center line
above the grommet.
(o) 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 graumet. (See Fig. 22-B, Page 37 .)

Exemples for practice:

68, Given a true heading of 203 degrees, true alrspeed of 160 knots,
true course 210 degrees end ground speed 160 knots. What is the
wind directlon 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, truse 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 course 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 veloelty. 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-8B computer 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 airaspeed 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.

(¢) Rotate 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
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MANUAL OF E-6B COMPUTER

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

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.

Rotate the azimuth ring so that the wind arrow lies on the cen-
ter Iine and below the grommet. Read the wind force from the
center line scale and the wind direction at the true index,

40
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DRIFT PROBLEMS

Note: FKnowing true heading, true airspeed and wind direction and ve-
loclty, true course and ground speed can be determined, (See Problem
Type 1, 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 alrspeed under the grommet.

(b) Set 40 degrees, on-course true heading, opposite the true index,
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Draw a line over the radiating line 8 degrees to the right of
the o?nter line. (8 degrees right drift?r {See Fig. 23-A, Page
40 .

{o) Totate the azimuth ring so that 40 degrees {(on-course true head-
ing) 1s 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 line (drift 8% degrees right) and crossing drift
line 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,

(f) Draw a line over the radiating line 1 degree to the right of the
oenter line. (Drift 1 degree right.) Cross this drift line with
drift lines 1 and 2. (Ses Fig. 23-C, Page _4l.)

(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
forece, 30 knots, on the center line scale, and the wind diree-
tion, 348 degrees, opposite the true index. (See Fig. 23-D,

Page _41.) .

(n) Knowibng true heading, true airspeed and wind, the true course,
47% degrees, and ground speed, 173 knols, may be determined.
(See Problem Type I, Page _29.) :

Examples for practice,

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 veloclty?

73, A navigator records the following information on a double drif%
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 ocourse,
two headings are known, and if drift readings have been taken, the wind
can be determined,

(a) Set the true airspeed under the grommet.

(b) Set the first true heading against the true index and draw a
1ine over the radiating line to ths right or left of the center
line, as determined by the amount of drift.

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

(&) 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 direetion 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
pllot reads a drift of 10 degrees left. A turn is then made to a true
heading 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 forse?

(a) Set the trus airspeed, 190 m,p.h. beneath the grommet.

(b} Set the first true heading, 65 degrees, against the true index
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(c)

(a)

Examples for praotice:

74.

75.

76.

DRIFT PROBLEMS

and draw a line
over the radi- !
ating 1ine 10 - 5 : 5
degrees to the
left of the
center line,.(10 280
degrees left
drift.) (See
Fig. 24-A.)

Set the second
true heading,
140 degrees, a=
gaingt the true
index and draw ' ]
a line over the : §
radiating line b .
5 degrees to f ! i
!
!
{

the right of ,
the center : ] ¥
line, and croas-
ing érift line
number 1, (5 i
degrees right
drift.) (See Fi L) ; " 1 t
24-B, Page _gg.?

Rotate the azi-
muth ring so
that the inter-
section of the
two drift lines
is on the cen-
ter line and
below the grom-
met, Read wind
direction, 118 : 0 ]
degrees, oppo-~ ; 1
site the true
index, and the
wind veloelty,
37 m.p.h. on 7
the center s
line scals,.(See (]
Fig., 24-C, Page

_46 )

/o,
4]0 C)

3]0,

After making a
turn from a
true heading of
38 degrees to a
true heading of 113 degrees, the following drift readings are
recorded: flrst 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 189 knots, What is 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?
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RADIUS OF ACTION TO THE SAME BASE. '

Radius of action of an airoraft is the greatest distance that it may
fly along a certaln course under known oonditions of airspeed, wind,
and fuel consumption; and return to the starting point. The problem
consists of determining 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. All phases of this problem can
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) Set the wind direction against the true index and draw the wing,
at the given velocity, down to the grommet.

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

{c) 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 ¢enter line (true
course) and apply to course to obtain true heading,

(d) Set true course back (true course out plus or minus 180 degrees)
against the true index, and the tail of the wind arrow on true

airspeed.

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

{f) Solve for time of
turn and radius
of action with
the slide rule
face of the com-
puter as pre-
viously explain-
ed on page _22.

Example: A plane takes
off to patrol a true
course of 70 degrees at
a true airapeed of 156
knots. The plane
ocarries enough fuel for
S hours aslde from the
required reserve, The
wind is from 345 de-
grees at 25 knots., Re-
quired: ground speed
out and back, true
heading out and back,
radius of action and
time to turn,

(a) Set wind direc-
tion, 345 de-
grees, against
the true index
and draw the
wind line 25
miles down to
the grommet.
(See Fig, 25-4,)

{b) Set the truse
course, 70 de-
grees, opposite
the true index,
and the taill of
the wind arrow
on 156 true
airspeed.
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(o)

(a)
(o)

(£)

Read the ground speed out, 151 knots, under the grormet, From
the radiating line through the tall of the wind line, determine
heading out of 60% degrees. (Heading 9% degress left of
course.) (See Fig. 25-B.)

Set the true course back, 250 degrees, against the true index,
and the tall of the wind arrow on 156 knots true airspeed.

Read the ground speed back, 156 knots, under the grommet., From
the radiating line through the tall 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 cireular slide rule to
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OFF-COURSE PROBLEMS

find time to turn, 2:33, and radius of astion 385 nautical
mileso

Examples for practice:

77. 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 3% hours, not counting the reserve,
Find ground speeds out and back, true headings out and back,
time to turn and radius of action.

78, Given true ocourse 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 aotion and time to turn.

79, 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, What is the ground speed out and back,
true heading out and back, radius of action and tlme to turn?

OFF-COURSE PROBLEMS.

The solution of an off-course problem on the E-6B computer, while
not exact, will seldom introdwyee 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" 1s the destination amd "X" the off-course position.

Problem Type I: Off course with estimated wind.

(a) 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 is off-course, ’

{b) 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", :

(e) 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 obtaln true course

) . (During steps (a), (b),and (o) the true course "A"
to "B" must remaln opposite the true index.)

(@) Wwith the estimated wind, true course "A"™ to "B" and the true
alrspeed, solve vestor triangle to find true heading "A" to "X",
(Thise&ll be the same as true heading "A" to "B",)

{e) With true course, true heading, true airspeed and ground speed,
"A" to "X", solve vector triangle for new wind,

{f) With the new wind, true course "X" to "B" and true airspeed
solve vector triangle for true heading and ground speed, "X" to
ﬂBﬂ.

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

Note: As the above problem type depends on finding the true course TA"
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 trus course "A" to "B" is the true heading "A" to "X", as
the pilot actually heads the plane along the original %true
course, This simplifies the problem since step (d) may be
dropped from the solution, with the true heading already known.
In any type of problem where the off-course position does not
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Graphic solution, Radius of Action problem,

50






MANUAL OF E-6B COMPUTER

fall on the one-half or even hour, the procedure ia exactly the same.
Ground speed can be determined by the solution of a speed-time-distance
problem and the triangles of velooity solved. (See page 14, Problem
Type I.) In actual flight the off-course point 1s 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 remein the same, and the method of
solution above can always be followed.
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OFF-COURSE FROBLEMS

Example:

Given:

wind is from 340 degrees at 24 miles per hour,
At the end of § hour the pilot finds himself 5 miles

miles per hour,

True course "A" to "B", 20 degrees, distance 200 miles,

Off course with estimated wind,

The
True airspeed is 152

to the right of the original intended true course and 70 miles from

"A", Find the true courss,
the new wind,

From "X" to "B" determine distance, ground speed, true

ound speed, true heading "A"™ to "X", and

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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(p)

(c)

MANUAL OF E~-6B COMPUTER

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

Reverse the grid and set the dlstance flown, 70 miles, under
the grommet. From the radlating line through the end of the
horizantal line read the drift, 4 degrees right, and apply to
the true course "A" to "B", 20 degrees to obtain the true course
"A" to "X" 24 degrees. (See Fig. 26-B, Page 52 ,)

Set the distance "X" to "B", 130 miles, under the grommet, {Dis-
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 "X" to "B", 18 degrees. (See Fig.26-C,Page 53)
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(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 "EW 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 hours 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 alrspeed 152 miles
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per hour, solve a vector triangle for the ground speed "X" to
"B", 137 miles per hour, and the true heading "X" to "B", 8%
degrees, (See Fig. 26-G, Page _55.)

(g) 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 nin-
utes, on the circular slide rule, (See Fig. 26-H, Page _55.)

Examples for practice:

80, 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 airspsed is 138 miles per hour. At
the end of one
hour, the pi-
lot finds him-
self 8 miles YT
to the right -t I
of the intend-
sd true course
and 150 miles o
from "A", Re- - -
quired: true I f
heading "A" to
7B", true
course "A"™ to t t
"X", true -
course "X" to
"B", the new
wind, true
heading,ground %
speed, dis-
tance and
time, "X" to
IIB".

8l., Given a true
courss "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 i
105 degrees at a
32 miles per
hour, After % : §
hour the pi-
lot is 6 miles
to the left of
the intended h
true course .J%
and 72 miles ® %
from "A", Re-
quired: true
course "A" to
"xn, true g O
heading "A" . casaiigy
to "X", ground 1 e
speed "A" to
"X", new wind,
true course ; Fig. 27-4
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OFF-COURSE FROBLEMS

&HOUR NO
WIND POINT
>

-

FORECAST wWIND
340° AT 24 M.eu,

Graphic Solution, Off-Course problem.
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82.

Problem Type II:

OFF-COURSE PROBLEMS

"X" to "B", true heading "X" to "B", ground speed, distance and
time "X" to "B",

Given true course "A" to "B" of 279 degrees, distance 195 nauti-
cal miles, true airspeed 102 knots and no estimated wind. At
the end of one hour the pilot finds himself 8 miles to the right
of the original true course and 112 miles from "A", Required:
true heading "A" to "X", 6 true course "A" to "X", ground spesed
"A" to "X", and the wind direotion and veloecity. From "X" to
"B" determine the true heading, ground speed, distance and time,

After drifting from the intended course, to corrsct
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the heading to get to destlination.

{(a) Set the true heading the pilot has been flying, opposite the
true index, Place the rectangular grid under the plotting disk
and draw a horlzontal line to the right or left of the grommet
the number of miles the plene is off course.

(b) 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
"B% minus the distance flown) under the grommet and again note
the drift.

(o) 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 1s the correct
heading to get to destination?

(a) Set 60 degrees opposite the true index, Plaoce the rectangular
grid under the plotting disk and draw a horizontal line 6 miles
to the right of the grommet. (See Fig. 27-A, Page _58,)

(b) Reverse the grid and set the distance flown, 110 miTes, under
the grommet., From the radlating 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, €0 de-

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

Examples for practice:

83, A pilot flying between two check points 200 miles apart, and
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 1s the true heading to the next check point?

84, 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:

True heading to interception,
Time of interception,

Ground speed.

True course to interception.

(a) Set ship's course at the true index end plot in a line ugward
from the grommet equal to the ship's speed in length, el the
end of this line "S",

(v) Set the wind direction opposite the true index. Reverse the
grid and with the aid of the rectangular grid lines plot in the
wind line from above down to point "S", (Arrow-head of wind
line at point "S¥,) Label tail of wind line ™W",

(c) Reverse grid so that original side is under the plotting disk.
Set the bearing of ship from plane opposite the true index, Set
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(a)

(e)

(£)

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 (c¢),
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
start(of 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 plans is 156 knots and the wind is from 350 degrees st
24 knots.,

Required: Rate of interception,

(a)

(b)

{e)

(a)

(e)

True course to interception.

True heading to interception.

Ground spesd.

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
spee?. Tabel the end of thls 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 reetangular grid plot in
the wind at 24 knots from above down to point "S", Tirrow-head
of wind at point "S",) Label end of wind line "W", (See PFig.
28-B, Page _62.)
Reverse grid so that original 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 clrcle 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, meking the true heading 305
degrees, (See Fig. 28-C, Page 63.)
Using the circular slide rule fInd 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 alrspeed 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
bvearing 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 and 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 a 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 airspeed 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
interception,
true heading to
interception,
ground speed
and time.

ALTERNATE AIRPORT,
TRadilus of action to
an Alternate Base.)

The nead for the so-
lution of this problem
arises from the follow-
ing situation: A pi-
lot plans a flight be-
tween two airports bdbut
due to uncertain
weather conditions
finds that the des-
tination may be below
instrument conditions
upon arrival. He
then selects en al-
ternate airport, with-
in the range of the
aircraft, 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 is 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 &s long as
possible in the event
the weather c¢lears, he
must determine how far
out on the original
course he may fly be-
fore the turn to the
alternate must be made,

ALTERNATE AIRPORT

5
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Fig. 28-C
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 hers,
it is important to understand certeln of the symbols that will be men-

tioned in the procedure,

explanation:

The following symbols will be used in the

S1 equala the rate of departure,
S2 equals the rate of closure. (Rate of interception.)
"A" §g the departure point.
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Graphic Solution, Interception Problem
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Graphic Solution, Interéeption 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,

(a)

(v)

(o)

()

(e)

(£)

Given: True course 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 froam "A" to "X",
Time from "X" to "C¥,
The bearing of the line of relative motion.

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, Iabel the end of
the wind line "W",

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.

Set the true course "A" to "C" against the true index., Plot in
the one hour movement of the alternate (as determined in step
"b") along the center line from below up to the grommet, Label
the end of this line "8",

Set the true courae "A"™ to "B" at the true index and the tail of
the wind arrow "W", on true airspeed, Read ground speed "A" to
"B" gunder 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 fram 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. (S1)

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 i1s 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, 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 bear-
ing and the trues index,

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 ocompass rose so that the pencll-marked bearing 1s 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
73" is to the left, rotate the compass rose left.) Reset "w"
on true airspeed. Again note the angular distance of point v
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,

(g) 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. (Sg)

(h) Using the circular 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,)

(1) Subtract 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 course "A" to "G" 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", Tpue heading "X" to "C»,
True course "X" to "C", Ground speed "X" to wCw,
Time "X" to "C", Distance "X" to "QCr,
Time "A" to "X", Radius of Action. .
Rate of Departure., Rate of Closure,

(a) 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 .)

(b) Assume "C", the alternate airport, 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.

(e) Set the true course "A" to "C", 118 degrees, against the true
index., Plot in the one hour movement of the alternate s 40
miles, along the center line, from below up to the grommet,
Label the end of this 1line "3, (See Fig. 29-B, Page 68 .)

(d) Set the true course "A" to "B", 83 degrees, at the true Index

. and the tail of the wind arrow, "W", on true air speed, 156
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", 89} degrees. 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 from the center line, 10% degrees left, and
apply to the true course, 83 degrees, to obtain the bearing,
72% degrees, Add 180 degrees to this bearin% to get the bearing
of the shg.p from the plane, 2524 degrees. (See Fig. 29-C,

Page 69. .
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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 tall 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" 13 nearly 9 degrees right of the center line,
Rotate the compass ring 8o that the pencil-marked bearing is 9
degrees right of the true index., Reset "W" on 156 true air-
speed. Point "S" is now 104 degrees right., (See Fig. 29-E,

Page 72,

} Rotate the compass ring until the pencil-marked

bearing is 11 degrees right of the true index. Again set "W" on
true airspeed. Polnt "S"™ is now 11 degrees right of the center
line also, and the center line of the grid now represents the
true course from the turning point to the ship, Read the

cours
Page

e'iz?

4;-1% degrees, opposite the true index.(See Fig.29-F,
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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, 6% degrees
left, and apply to the true course of 2414 to obtain true head-
ing, 235 degrees, "X" to "C",

(k) Using the circular 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, 5%, to obtain the time "X" to "C", 2
hours and 16 minutes, Knowing the ground speed "X" to "C7, 149
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m.p.h., and the time as found above, use the slide rule scale
to determine the distanee "X" to "C", 337 miles. .

Examples for practice:

88, Given: True course "A" to "B" 314 degrees.
Distance "A" to "B" 620 mliles.

True course "A" to "C" 272 degrees.

Distance "A" to "C" 294 miles.,

True alrspesed 165 miles per hour,

Net fuel hours 6,

Wind from 203 degrees at 20 miles per hour,
Required: True heading "A" to "B",

Ground speed "A" to "B",

True course "X" to "C",

True heading "X" to "C",

Ground spsed "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 llne 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,
Distance "A" to "C" 235 milea.
Wind from 207 degrees at 27 miles per hour.
True airspeed 100 miles per hour,
Net fuel hours 5.
Required: True heading "A" to "B",
Ground speed "A" to "B",
True ocourse "X" to "C",
True heading "X" to "Cv,
Ground speed "X" to "“C",
Time "X" to "C",
Time "A" to "X",
Rate of Departure,
Rate of Closure.
Radius of Aetion.
Bearing of the line of relative motion,

90, Given: 4 pilot is ordered to scout out from a carrier on a
true course of 160 degreea., The carrier is on a true
course of 148 degrees at 28 knots. The true airspeed
of the plane is 144 knots and there is fuel aboard
for four hours flight. The wind is from 80 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.
{From 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 gbove is known as Radius of Aoction from a
Moving Base or GEOGRAPHIC SEARCH, Since 1t is actually the
basis of the Alternate Airport problem, 1t follows that the so-
lution 1s 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-
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port problem, step (b), note that the Alternate Airport is as-
sumed to be & 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.

% %k %k ok k k k k k %k k k k k k *k *k k *k *k k k k *k Kk *k k ¥

In the preceding Alternate Airport Problems the given information
hes 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 Aeronauties 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 followlng explanation is given:

Problem Type: To find true course and distance "A"™ to "C", knowlng true
course and distance "A"™ to "B" and "B" to "Cv,

(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, Label 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",

{¢) From the concentrioc cirecle 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 course "B" to "C" 85 degrees,
Distance "B" to "C" 54 miles.
What 1s the true course and distance "A" to "C"?

(a) Set the true course "B" to "C", B5 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

' index, Set the grommet on the distance "A" to "B" of 200 miles,

: (See Fig. 30-B, Page 75.)

{(¢) From the concentric clrele 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 scele to one-half
or one~-quarter., Distances only are reduced. All angular values
remain unchanged.

Examples for practice:

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

92. Given true course "A"™ to "B" 8 degrees, distance 760 miles, True
course "B" to "C" 313 degrees, distance 192 miles. What 1s the
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true course and distance "A" to "C"9

93, Given true course "A" to

True course "B" to

"C" 240 degrees, distance 200 miles.
trus course and distance "A" to "C",

"B" 162 degrees, distance 560 miles.
Pind

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
sumed to be a fiocticious ship,
ship will in many cases be too
puter. The method that follows

base, Since the Alternate base is as-
the one hour movement (speed) of the
great to plot on the disk of the com-
» while somewhat less accurate and more
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difficult 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 velooity.

Net fuel hours,

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

(a)

(b)

(o)

(a)

(e)

(£)

(g)

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 i1s 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 trus 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
"yn 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-
puter. When a reduction in scale is necessary use the net fuel
hours 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
"An to "C" opposite the true index, Determine the radiating
line, to the right or left of the center line, that represents
the true heading "A" to "B", as found in step (b)., Carefully
trace a pencil line over this heading llne, from the true alr-
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 scals align
points "H" and "W" along one of the vertical 1lines, Determine
the midpoint between "H" and "W" and from this midpoint project
a horizontal line to interseot the heading line, Mark this in-
tersection point "T", The dirsction of point "W" fram point
nPr 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 "I" read air
distance out from "A", Since this is reduced scale, multlply
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
(b;J,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
nXn to "C", ZXKnowing true heading "X" to "C", wind direction and
velocity, and true airspeed, solve vector triangle to determine
true course and ground speed "X" to "C", ﬁroblem Type I, page
29 ,) With ground speed "X" to "C" and time "X" to "C", the
stance from "X" to "C" can be found.

Example:

Given:

Trus course "A"™ to "B" 290 degrees,
76



HLTERNATE SOLUTION FOR RADIUS OF ACTION TO A MOVING BASE

Distance "A"™ to "B" 380 miles.
True courge "A" to "C" 306 degrees.
Distance "A" to "C" 384 miles.
True airspeed 130 miles per hour.

Required:

v -epeeny

wope

Wind from 75 degrees at 30 miles per hour.

Net fusl hours, 3,

True heading "A" to "Xu,
Ground speed "A" to "Xn,
Distance "A" to "X",
Time “A" to "X,

True heading "X" to "Cnm,
Pime "X" to "C",
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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 true Index, 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-
grees right) and apply to true course to obtain true heading
"A" to "B" of 2973 degrees. (See Fig. 31-B, Page 77.)

(¢) The grommet will now be set up to represent the Alternate Air-
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ALTERNATE SOLUTION FOR RADIUS OF ACTION TO A MOVING BASE

port "C",  Since a reduction in scale 13 necessary, the net fuel
hours will be ussed as the reducing factor., Divide the distance
"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 scale. 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 heasding
of 297% degrees, relative to the true course of 306 degrees,
Carefully trace a pencil line over this heading line, from 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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Fig. 31-E Fig. 31-F
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MANUAL OF E-6B COMPUTER

(d) Reverse the grid and with the aid of the rectangular scale
align points "H" and "W" along one of the vertical lines, Deter-
mine the midpoint between "H"™ and "W" and from this midpoint
project a horizontal line to intersect the heading line, Mark
this intersection point "T", (See Fig, 31-D, Page 78.) The
direotion of point "W" from point "T" 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 trus heading "X" to "C" of 4 degrees. (See Fig., 31-E
Page 79 .) ‘

(e) Reverse the grid and set the true course "A" to "C", 308 de-
grees, at the true index, Set the grommet on distance "A" to
"C", 128 miles. From the speed circle passing through point "T"
read air distance out from "A" of 88 miles. Since this is re-
duced scale, multiply this value by 3 to obtain actual distance
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., Knowlng time to the turning point and the ground
speed out of 153 m.p.,h., step (b), the distance to the turning
point 1s found to be 311 miles, (See Fig. 31-F, Page 79 .)

(f) Subtract the time from "A" to "X", 2:02, from the 3 net fuel
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 veloecity, and true alrspeed, solve a vector triangle to
determine true course "X" to "C", 351 degrees, and ground speed
"X" to "C", 124 m,p.h., With this ground speed and time "X" to
"Cr of 58 minutes, distance "X" to "C" is found to be 120 miles,

Examples for practice:

94, Given: True course "A" to "B" 66 degrees.
Distance "A™ to "B" 294 miles.
True course "A" to "C" 63 degrees.
Distance "A" to "C" 192 miles.
True alrspeed 120 miles per hour.
Wind from 207 degrees at 27 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",
Ground speed "X" to "C",
Distance "X" to "C",

95, Given: True course "A" to "B" 242 degreses.
Distance "A" to "B" 448 miles,
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 course "X" to "C",
Time "X" to "C©, -
Ground speed "X" to "C",
Distance "X" to "Cn,
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RELATIVE SEARCH

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 "XT,
Distance ™A™ to "X,
Time "A" to "Xn,
True heading "X" to "C",
True course "X" to n"Cn,
Time "X" to "Crw,
Distance "X" to "C“,
Ground speed "X" to "C",

RELATIVE SEARCH. (Out and In Flight fram 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 planse,
Net fuel hours,
Required: True course out,
True heading out,
Ground speed out,
Rate of departure (S1),
Rate of closure (sz).
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 ocourse against the true index and plot in the
ship'ssspeed upward from the grommet., Label the end of this
line "S",

(b) Set direction from which the wind is blowing at the true index,
Reverse the grid and with the aid of the rectangular grid, plot
the wind, at the given velocity, from above down to point "Sr,
Label the end of the wind line "w", ’

(c) 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 "Sm
read ground speed out. The radiating lins through point "Sv
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 point "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 ard apply
to bearing to find true course back, Determine true heading
Hac;k, in the same manner, from the radiating line through point
i
Knowing S1 and S8 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 degrees from
the ship.

Required: True course and ground speed out.

(a)

(b)

{¢)

(a)

(e)

True heading out.

Time and dilstance 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. 32-4, 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 seale 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 "Wn
on true airspeed of 140, Read rate of departure, 121, under the
grommet., Under point "S" read ground speed out, 124 knots. The
radiasting line through point "S" representas 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
gives 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 radieting line 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 .)
Enowing the rate of departure, 121 knots, and the rate of clos-
ure, 147 knots, solve the radius of action fomula on the eir-
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, EKnowing the
time to turning point,2 hours and 12 minutes, and the ground
speed out, 124 knots, solve a time, speed, distance problem on
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RELATIVE SEARCH

the slide rule to find the distance to turning point, 272 nauti-
cal miles,

Examples for practice:

97. Given: Ship's course 358 degrees, speed 32 knots,
Plane's true airspeed 130 knots,
Wind from 110 degrees at 25 knots.
Net fuel hours, 3.
Plane 1s to maintain a true bearing of 40 degrees,
from the ship.
Required: True course and ground speed out.
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True heading out,

Time and dlstance out,

True course and ground speed in.
True heading in.

Rate of departure.

Rate of closure,

98, Given: Ship's course 183 degrees, speed 30 knots,
Plene's true airspeed 125 knots,
Wind from 92 degrees at 30 knots,
Net fuel hours, 5.
Plane is to maintain a true bearing of 235 degrees
from the ship.
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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: Shipt's course 236 degrees, speed 22 knots,

Planet's true airspeed 146 knots,
Wind 356 degrees at 24 knots,
Net fuel hours, 4%.
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 in.
True heading in.
Rate of departure,
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 1s 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 less than 46 minutes,

100, A routine mission is planned between two towns, Adam and
Bakero
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 0 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 Adam to Baker. (Ref., Problem Type II,
Page 15_.)

101, Before take off, the navigator works an alternate on Casper,
located 271 nautloal miles and 210 degrees from Baker. To
work this, the navigator must first find the true course and
distance from Adsm 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_0 )

102, The plane carries 600 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 Alrport
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 turnm,

Time to turn. :

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

Airpor‘b-)

At 1000, the pilot takes off and ecircles 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
course 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.

Trus 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 drirt, 3 degrees right,
Required: Wind from double drift, (Ref, Page 39, Problem Type

At approximately 1200 a radio message is recelved 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 plans at a distance of 230 nautical miles, on
a course of 352 degrees at a speed of 30 kpots.
Required: True heading to interception.

True course to interception.

Ground speed to interception.

Rate of closure,

Time to interception. (Ref, Page 60, Interception.)

At 1328 the plane intercepts the ship and circles until the
vessel indentifies itself as neutral, At that tims the true
;gu.rse to Baker is 353 degrees, and the distance 208 nautical
les., .
Required: True heading to Baker,
Ground 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 ae-
complished wlthout mishap,
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PROBLEMS FOR PRACTICE

_ ADDITIONAL PROELEMS FOR PRACTICE
Required: Fill in the blanks,

Ground Speed Time
110, 120 knots 1:15
111. 105 knots 52 min.
112, 145 knots 1:33
113, 168 knots 1:40
114. 152 knots 35 min,
115. 110 m.p.h. l:22
118, 133 m.p.h. 2:15
117. 108 m.p.h, 2:02
118. 210 m.p.h. . 48 min,
119, 183 m.p.h. 1:25
120, 184 knots ’ cenes
121, 108 knots evees
122, 165 knots eeses
123, 198 knots sasee
124. 87 knots csene
125. 208 mcpohn (XXX X
126. 122 m.p .hl oo e s
1270 346 mlp.hl LR NN N ]
128. 56 mopoh. ses 0
129. 100 mopoh' (XXX
130' se e e 45 mj-n.
131. [N NN ] 1:48
152. eoss e 2:02
155. .8 00 1:35
134' [ 3 B IR AR ) 28 minl
135. 20 00h 15 min.
136,  evees 1:47
137, cevve 2:03
1580 sese s 1:04
159 > L N X I J 58 min.
140. 116 m.p.h. 1:04
141, 156 m.p.h. 53 min.
142, 209 m.p.h, 1:56
143, 98 m.p.h. 2:54
144, 358 m,p.h, 4:59
145. 122 knots 47 min,
146, 330 knots 1:13
147, 98 knots 2:58
148, 106 knots 3:28
149. 208 knots 1:37
150. 129 m.p.h. L E N NN
151. 116 m.p.h. [ XN X
152, 220 m.p.h. veses
155. 192 mopoho eesve
154, 157 m.p.h. sreee
155, 175 knots ceses
156. 149 knots esone
157. 118 knots ssses
158, ' 137 knots vesree
159, 102 knots sesne
160. sevse 2:34
161. . e v e m Zﬁ
léz, sesee 1:40
163. coeves 48 min,
164- ssene ' 1:17
165I L E NN N ] 10:00
1660 LR N NN Y 1:25
167. L X N N ] 40 m.
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Distance

62 n.m.

268 n.m‘
100 n.m.
202 nm,
127 n.m,
104 s.m.
583 s.m,
213 s.m,
298 s.m,
250 a,m,
68 s.m,

204 s.m,
400 s.m,
108 s.m,
96 s.m,

26 n.m,

356 n.m,
457 n.m,
203 n.m,
108 n.nm.

28 s.m,
13% s.m.
66 s.m,
16 sS.m,
21 8.1,
500 n.m,
144 n.m,
124 n.n,
183 n.m,
7064 n.m.
830 s.m,
20 s.m.
248 s.m,
80 s.m.
140 s m,
1000 n.n,
385 n.m.
125% n.m,



Required: Fill in the blanks,

168,
168,

170,
171.
172,
173.
174,
175.
176,
177,
178,
179.
180,
181,
laez.
183,
184,
185.
186,
187,
188,
189,
190,

191,

192,
193.
194,
185,
196.
197,
198,
199.
200,
201,
202,
203,
204,
205,
206.
207,
208.
209,
210,
211.
212.
213,
214,
215.
21e,
217,
218,
219,
220,
221,
222.
223,

MANUAL OF E-6B COMPUTER

ADDITIONAL PROBLEMS FOR PRACTICE

Ground Speed

Statute Miles
15
210
143
178
57
820
95
127
265
38

LR N NN
eose e
LN N
L N )
LN
[ BN 2N ]
s e
LN NN
LI N N
*P e 8
es e o0
L N N R
L )
LR R NN ]
L RN N
oo 000
LI
sasvens
L NN )

62
137
356

20,3
122
115

1,36

57,6

2100

«138

" eecse
LN NN
seesse
seenp
soese
L N
[N XN
[ XX RN]
sevee
socne
escae
LN RN
evean

92

Time
6:40
l.1 nin,

Nautical Miles

443
650
5..9
800
126
156
20
26.5
1,67
409

s 800
LN N
so e
seo s
LR N N N}
LR N N N
LR NN N
[N ¥ N 3
o000
LN
se0 e
sdeoeys
L
I NN N
sevse
P00
ee s
X N RN J
L LN N

LR NN N 2

306
23,7
164
678
13,340
16,5
115
239
3,670
95

LER N N

Distance
660 n.m,
1,56 n.m,

Kilometers

LR N NN ]
LN N N ]
evs e
LN BN N
R
[ N N N ]
secse
es e
L I N )
L 3L R N )
tsvee
escee
LN NN N
e e
*es 000
L N N
se e
*ce e
sesse

s e e

57.6
135
15.5
120,5
184,5
16
20,840
1,521
9.6
111

eo v e

53
678
115
45,6



PROBLEM3 FOR PRACTICE

ADDITIONAL PROBLEMS FOR PRACTICE
Required: TFill in the blanks.

Statute Miles Nautical Miles Kilometers

224. L NN [ E N2 N ] 61
225, sesee socse 5280
226. LR N L N N N 15.4
227. sease [ E R NN ] 1.6”
228. se0be [N RN ] 897
229, ss e e ssse 136

Pressure Alt. Temperature I.A.S. T.,A.S.
230. 10,000 feet 0 deg. C. 178 m.p.h, eesee
251. 15,000 -20 160 ssese
232. 12 000 -25 180 *s e e
233, 8,000 10 164 ceeen
234. 30,000 10 192 esens
235. 28,000 -40 190 ecces
236, 1,000 5 85 coces
237, 4,000 =20 190 seces
238, 5,500 15 135 ceoes
239, 7,200 22 158 ceeee
240. 4,000 40 89 ceses
241, 5,000 10 77 ceeee
242, 12,500 <10 103 veces
245. 9,000 -3 120 sevee
244, 18,000 -15 134 ceens
245. 23' 500 "'55 174 se e
246, 8,000 5 85 ceses
247, 9,500 0 117 ceces
248, 3,000 -22 174 coees
249, 30,000 -45 350 PR
250, 1,500 38 122 ceeee
251, 3,750 22 116 coees
252. 22 ,500 "54 248 ssece
253, 17,000 -24 186 S
254, 13,500 ~3.5 154 csevse
255, 11,000 0 , 122 cesee
2568, 8,000 1 117 cssee
25?. 16,400 -11 157 seree
258, 10,000 10 142 censs
259, 6,300 11 178 JOPP
260. 15,500 -32 (XN X X2 546 m.p.h.
261. 15,000 -20 ovease 136
262. 10’500 -10 ssese 154
263. ll ,450 -2 LE RN ] 178
264. 8.000 "'9 soeve 124
265, 4,500 22 ceeee 145
266, 5,000 30 evece 110
267, 2,500 40 sevee 120
268, 3,000 35 ceses 154
269, 5,500 20 cocse 124
270. 22 ,000 "35 (X NN X 256
271. 50,000 "45 [ AR RN} 422
272. 19 ’000 -23 e o0 222
273, 11,500 =12 csaee 203
274. 10,000 0 ceses 164
275, 12,000 -9 veese 120
276. 7,500 16 ceene 167
277, 4,000 15 coees 145
278. 2,000 20 XX XN 200
279, 1,670 16 esese 135
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ADDITIONAL PROBLEMS FOR PRACTICE

Required: Fill in the blanks,

Pressure Alt, Temperature Te.4A.8.° T.A.S,
280. 28,000 feet ) "38 i csese : 278
281, 16,000 - ‘ -27  eesae 210
282. 18,500 -14 eecse ) 184 '
285. 16,000 -16 [ E NN ] ,150
284. 1,000 40 esone 138
285, 2,750 38 - sease 110
288, 30,000 -40 coves 456
287. 13 500 -28 (XXX X] 190
288, 4,500 0 ceees 157
289, 2,000 20 _ eseese 200
Required: Find the Radius of Action and the time to turn on the fol-

lowing problems, given:

Ground Speed Cut Ground Speed Back N.F,H,
290, 116 m.p.h. 164 m.p.h, a3
291, 186 m,p.h. 122 m,p.h. 8
292, 90 knota 134 knots 3
293, 148 knots 97 knots 3.8
294, 130 knots 195 knots 6.5
295, 122 knots 178 knots L]
296. 100 m.poh. 200 m.p.h. 4
297, 168 m,p.h, 160 m.p.h, 3
298, 130 m.p.h. 150 m.p.h, 23
299, 167 knots 125 knots é
300, 220 m.p.h. 178 m.p.h. 7
301, 134 m,p.h. 168 m.p.h. 4
502. 67 m.p.h. 99 m.poh. 8
503, 118 m.p.h, 122 m.p.h. 7
304, 189 m.p.h. 113 m.p.h. 8
306, 160 knots . 159 knots 3.8
308, 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 mop.ho 121 mtpoh. 2.6
310, 146 knots 124 knots 123 knots i3
31l. 133 knots 145 knots 189 knots 3.3
312, 36 m.p.h. 122 m.p.h. 145 m,p.h. 4
315. 108 m.p.h. 149 n.p.h. -167 m.p.h. 5
314, 126 knots 189 knots 122 knots 8
315, 118 knots 128 knots -136 knots

316,
317,
318,
519,
520,
s21.

True course out of 3590 degrees, true airspeed of 368 knots, wind
of 237 degrees at 37 knots, and 6% N.F.H,

True courge out of 45 degrees, true airspeed of 150 m.p.h,., wind
of 65 degrees at 30 m.p.h., and 44 N.F.H.

True scourse out of 300 degrees, true airspeed of 124 knots, wind
of 50 degrees at 26 knots, and 4,7 N,F.H,

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

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

True airspeed of 1404 m.p.h., true ocourss 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 PROBELEMS FOR PRACTICE

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

322. True course out of 185 degrees, true airspeed of 1564 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 140% m.p.h., wind
of 30 degrees at 30 m.p.h., and 3 net fuel hours.,

324, True course out of 345 degrees, true airspeed of 230 knots, wind
of 116 degrees at 23 knots, and 5 net fuel hours,

385, True course out of 163 degress, true airspeed of 98 m.p.h., wind
of 201 degrees at 46 m.p.h., and 9.5 net fuel hours,

Required: FIill in the blanks

T.H, T.A.S, T.C. G.S. Wind D/F

326, 162 deg. 132 kts, ceese ceane 320/18
327. 36 168 seeee cases 135/23
328, 347 128 teene venee 110/34
329, 122 100 evees cenen 35/35
330, 236 137, cores veses 345/286
331, 122 139 ceens cones 119/21
332, 189 214 cosne evene 18/11
333, 122 316 eoses cvvee 256/34
354. 56 114 [ N N N ] LN NN N ] 116/46
335, 108 108 coone evens 180/18
336, 189 146 srane seres 360/21
337, 356 213 ceces ceoss 101/13
338, 89 103 ceses sesue 267/26
339, 112 235 N cheve 116/13
340. 167 126 cesen veass 346/24
341. L3 3 N ] L NN N} 153 deg. lls mlp.h. 222/22
342, venes ceces 189 214 124/17
343¢ suves cenee 239 187 46/34
LTV YO cenns 162 102 111/11
345, eeeos coses 347 168 137/17
346, senee ceenae 0oz 118 352/23
3470 evene oo 046 137 119/33
348. L2 N 3 BN ) eeo oo e 305 129 54/26
349. eoene vesss 107 143 187/25
350. oo *es 000 167 102 549/55
351s crees senae 216 202 4 121/30
352¢ evess erees 111 o7 183/22
353, cones sevns 271 174 192/19
354e veese cesee 001 203 122/29
355. cneoe ceses 083 143 138/27
356, waves 138 m,.p.h. 163 deg. cesse 165/24
357 ceavre 199 222 sesse 104/29
558. [ N N W ] 208 161 ase 0 218/36
3594 eeeee 309 298 ceves 132/46
360¢ evose 122 009 ceove 090/15
36le eesae 239 036 eoses 267/27
362 eeese 162 182 coens 162/16
363e enese 119 137 enses 351/19
364¢ eeeee 139 317 evess 221/30
3654 esens 183 213 cesne 114/26
3660 cacss 171 227 cense 213/29
387 ssane 196 305 cares 098/28
368y erees 209 300 svees 123/22
5690 [N NN 165 122 aeoen s 347/2‘7
E70¢ cevee 356 267 sesee 119/21
371, 100 deg. 122 m.p.h. 104 deg, 116 m.p.h, assse
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Required: ZFill in the blanks

T.H. T.A.S.
372. 165 208
373. 122 305
374. 315 134
375. 256 163
376. 266 100
377. 119 203
378, 198 137
379. 209 168
380, 313 300
381. 287 149
382, 197 3086
383, 218 166
384, 157 133
385, 233 198
Required:

T.A.S' T.H.
3886. 190 kts. 40 deg.
387. 224 332
88, 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
4086, 160 151
407, 148 98
408. 182 116
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. 8z 291
415. 150 33
416, 170 18
417, 196 347
418, 200 107
419, 174 25
420, 146 2
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173
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184
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421.
422,
423,
424,
425,
426,
427,
428,
429,
430,

431,
432.
433,
434,
435,

PROBLEMS FCR 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 .880,
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 wlnd, the

436,

437,

438,

440,

441,

442,

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 gehou.r the pilot finds himself 6 miles to
the right of the original intended true course and 75 miles from
"Aﬂ.

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 %4 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 £ hour the pilot finds himself 11 miles to
the left of the original true course and 65 miles from "A", The
true airspesd is 152} knots,

Given: True oourse "A" to "B" 293 degrees, distance "A" to "B"
230 miles, True elrspeed 135 miles per hour, and no estimated
wind, At the end of § hour the plane is 5% miles to the left of
the intended true course 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 ocourse ™A" to "B" 13 degrees, distance "A" to ."Bv
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445,

446,

447,

448,

449,
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ADDITIONAL PROBLEMS FOR PRACTICE

350 nautical miles. True airspeed 168 knots, and estimated wind
from 320 degrees at 33 knots., At the end of 1 hour, the pilot
finds himself & 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 courss "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 oourse and 70
miles from "AY,

Given: True course "A" to "B" 265 degrees,
Distance "A" to "B" 820 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 degress,
Diatance "A™ to "B" 475 statute miles,
True course "A" to "C" 205 degrees,
Distance "A" to "CO" 268 statute miles,
Net fuel hours, 4%.
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",
True course, true heading, and ground speed "X® to
ncn

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

Given: True course "A" to "B" 200 degrees,
Distance "A" to "B" 1268 nautical miles,
. True course "A" to "C" 218 degress, .
Distance "A" to "C" 468 nautical miles,
Net fuel hours, 9.
wind from 273 degrees at 30 knots,
True airspeed 202 knots.

Required: True heading and ground speed "A" to "X",
True course, true heading, and ground speed "X" to
ncn’

Rate of departure and rate of closure,
Radius of action and the time from "A"™ to "Xv,

Given: True course "A"™ to "B" 115 degrees,
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450,

451.

452,

453,

454,

455,

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 "Xn,
True heading, true course, and ground speed "X" to
"c"

Distance "X" to "gn,
Rate of departure and rate of closure,
Radius of action and time from ™A™ to "X,

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 nautical 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",
True heading, true course and ground speed "X" to
ncn'

Time and distance "X" to "C",
Radius of action and time "A" to "Xn,

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 statute 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 "X,

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 rlane, 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
oourse, 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 krots, Bearing from the plape at
take-off is 232 degrees and distance 119 miles. True airspeed is
186 knots and the wind is from 83 degrees at 28 knots, Find the
time to interception and the interception heading,

A plane 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 1s 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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Bearing of the ship from the plane, at teke-off, is 100 degrees
and 86 miles away. Find true hsading and time to interception.,

At 0900 a plane takes off to ilntercept a vessel 215 miles away
on a bearing of 167 degrees. True alrspeed 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 1s 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

ANSWERS
EXAMPLES FOR PRACTICE

Problem

Lesesosseesseaeal2?7 Statute Miles, 204 Kilometers.

Cesvessscenasss285 miles per hour,

Secssecssesnssasrsbl kilometers.

desensassoseees20 nautical miles, 37 kilometers.

5.....'........73 knots.

Beseossersncsos 2B kilometers.

7..-...0.....0.210 knots.

Bisessssssessseal0 knots,

Deeasssssseceesall knots,

10cessessesnereslB9 miles per hour.

ll.l...l.l.l..lzoo knots'

12.savsscesnessdd miles per hour,

13cieeessennessdld knots,

14000000'00000016.550 feet.

15....0.."...'18’600 feet‘

16......'0!..'.32’400 feet.

17‘.."...'....10,900 feet'

18'...-........51,000 feet,

19¢ececsseesass 105 miles per hour.

20ceesscessssssldd miles per hour.

21.;.‘....'.'..157% miles per hour.

B2esescssnssesesd8 minutes,

B3ceeevseescessl hour, 45 minutes,

24.ev00sess0seel hour, 17 minutes,

25-......'.0.!.950 nautj-ca.l miles.

26.0sesvsernss 28 statute miles.

27 ceesssecessesedd nautical miles.

28..00s0e00000055% gallons per hour,

29ceeesceseesesf0 gallons per hour.

B30eecessesseese208 gallons per hour,

Blececescosnssnad hourS, 12 minutes,

B2eesersesceeesd hours,

3Becesesceesnsed hours, 52 minutes.

S34envesssaseessbd 8&110ns.

35esesssnssesee200 gallons.

3Bsvecssncenesedd gallons,

37.............2392.

58....0,'..l00005l46.

39...........'.1854.

40.......".0..148.68.

41.......-.....12.7.

42-.-...0...-..0.21'

43.....‘...!!..12.1. .

44, 0000000 se00+362 nautical miles, radius of action 2 hours, 22 min-
utes, time out.

45 cesesncessssBD statute miles, radius of action 1 hour, 35 minutes,
time out.

46.00as000e0e0,695 nautical miles, radius of action 5 hours, 10 min-
utes, time eut,

47 ceusssenesseslbd nauntical miles, radius of action 57 minutes, time
out.

48.........0.'.87 Knots.

49 severrvesess237 miles per hour,

50cecesssecseased38,5 minutes,

51........‘.'..48 minutest

52.Q'l..l....l'45/1000

53........'....50/100.

54....0...'0.!.5‘25 ho‘u‘s.

55...00.0".l..70125 hours.
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Problem
56esseessssnes .88} degrees true course, 104 miles per hour ground

speed.
57¢eceeeecassss290 degrees true course, 270 knots ground speed,
58escssssssesssld degrees true course, 266 miles per hour ground speed,
59eessssessssssds dogrees true course, 163 knots ground speed.
60.............329%ddegrees true heading, 177 miles per hour ground

speed.
Blececesssasess300 dogrees true heading, 159 knots ground speed,
B2eresasnnsness99 degrees true heading, 1894 miles per hour ground

speed,
63cecancnsesse 12 degrees true heading, 168 miles per hour ground

speed.
64uscsasssnsses b4t degrees true heading, 153 knots true air gpeed,
65.c0eseeneses 355 degrees true heading, 145 knots true air speed.
B64seassseneessld? degrees true heading, 174% knots true air speed.
67eevseasosssesd0 degrees true heading, 1564 knots true air speed,
B8ceescssnseeeslld degrees at 20 knots.
69ccevesnsessessdd degrees at 9 miles per hour.
70esoessascesssl40 degrees at 25 knots,
Zleeasnssceses D8 dogrees at 34 knots,
72 eteesesensess?3 degrees at 23 miles per hour.
7B eesanscenees s 285 degrees at 35 knots,
74eaesoesnessss2Bl degrees at 12 miles per hour.
7 eeasscsesnenebd degrees at 44 knots.
76eesssseensenel32 degrees at 254 miles per hour,
77aveessseseesslld 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,
78esesesnessesasl7l knots grou.nd speed out.

170 knots ground speed in,

1704 degrees true heading out,

5 degrees true heading in,

1 hour 22 minutes time out.

234 nautical miles radius of action,
79essosaneeeaesdId 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,
B04sesesccssnsesl78 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",
Blesesessaseossl88 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 tims "X" to "B",

102



ANSWERS

ANSWERS
EXAMPLES FOR PRACTICE

Problem
Bleesrorssosssal?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 "BV,
83 nautical miles distance "X" to "BY,
45 minutes 30 ssconds time "X" to "B",
B83ceecssesssseell? degrees,
s4.l.l".......274 degl‘eest
85eevennsosenssl29 knots, rate of interception.
29% degrees true heading,
110 knots ground speed.
19 degrees true course.
1 hour 33 minutes time to interception.
B6cesocesesessslBLl knots rate of interception.
193% degrses true course.
157 knots ground speed.
187 degrees true heading.
2 hours 12 minutes time to interception.
87 eescenseeess294 knots rate of interception.
269 degrees true course,
274 degrees true heading,
294 knots ground speed.
1 hour 38 minutes time to interception.
B8essesnssessse307 degrees true heading out.
171 miles per hour ground speed out.
163} 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.
89.esesesesssse204 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©,
O0ceeseevonssse3d8 degrees true courss in,
358 degrees true heading in.
148 degrees true heading out.
146 knots ground speed out,
133 knots ground speed in.
160 knots rate of closure.
119 knots rate of departure.
. 335 nautical miles radius of actlon.
226 nautiocal miles distance "X" to "C".
2 hours 18 minutes time out.
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Problem
90(continued),,1 hour 42 minutes time in.
: 343 degrees bearing,
9laeecesaseesee288% degrees true course,
507 miles distance,
F2eecscesessessdDB degrees trus course,
) 885 miles distancs,
O3 eeecoseseseeslB0 degrees true course,
632 miles distance.,
94eeasscassssees74 degrees true heading "A" to "Xn,
140 miles per hour ground speed "A" to "Xnv,
286 miles distance "A" to "X" (Radius of Action),
2 hours 3 minutes time "A"™ to "X©,
243 degrees true heading "X" to "Cn,
57 minutes time "X" to "CT,
99 miles per hour ground speed "X" to "C»,
95 miles distance "X" to "C",
95.asceassssessD2% dogrees 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 "Cv,
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",
9Cesessssseess 60 degrees true heading "A" to "Xv,
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 headlng "X" to "C",
173 degrees true course "X" to "C",
57 minutes time "X" to "C",
142 miles distance "X" to "C",
149% miles per hour ground speed "X" to "Cv,
9700essececeseesdD degrees true course out.
123 knots ground speed out.
41 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 heading in.
87 knots rate of departure.
163 knots rate of closure.
O8.eeesenseeees22Df degrees trus course out,
1433z knots ground speed out.
215 degrees true heading out,
2 hours 23 minutes time out,
342 nautical miles distance out,
69% degrees true course in,
745 degrees true heading in.
97 knots ground speed in.
123 knots rate of departure
112 knots rate of closure,
99 s esearvesvssel0ds degrees true course out.
166 knots ground speed out.,
209 degrees true heading out.
2 hours 1l 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.
103 degrees true heading in,
148 knots rate of departure.
140 knots rate of closure.
100eceseessesesdd degrees true headinzg Adam to Baker.
159 knots ground speed Adam to Baker,
150 knots true airspeed,
2 hours 43 minutes 30 seconds time Adam to Baker,
10lesesessssese88 dogrees true course Adam to Casper.
218 nautical miles distance Adem to Casper,
1024 s0eessesseed hours total fuel available.
10Bcececssssssed hours 45 minutes net fuel hours.
104eencenesseeesld dogrees 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 course 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 constant bearing,
105cesessssseesdd degrees true heading to Baker.
106eaceacesassedl 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.
107 ceasecsesessd4dd degrees at 22 knots.
10Bsesssessenesl29 degrees true course,
124 degrees true heading.
167 knots ground speed.
190 knots rate of closure,
1 hour 12 minutes 30 seconds time to interception,
108 cccecssseesa3D® degrees true heading to Baker,
129 knots ground speed to Baker,
1 hour 37 mlnutes time to Baker,
110¢eescessseceel®0 nautical miles,
Illeceesnnseese9l nautical miles,
112000000'000..225 nautical miles,
113, ceesceessee280 nautioal miles,
114u0ececeeess.88% nautioal miles,
115..‘.0..0I..I150 miles.
115...-...--.-.300 miles,
ll""l.l.‘.l.‘.zzo mlles.
118.'0‘!'0'.‘..168 miles.
119-0.'.0.0..0.260 miles.
120....‘000000020.3 minutes.
12lecsscacseess hours, 29 minutes,
lza.-...t.‘.‘..sats minutes.
lzs.'..........l hour 1 mnute.
124ce0esesseeesl hour, 27 minutes, 30 seconds.
1250..'."....'30 minutes-
126.4sssseesessd hours, 48 minutes.
©1274eesaceesssed? minutes,
128.-0000.0000.5 hou-rs, 20 mnutes'
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129.--.-....\....2 hours, 30 minutes. .
130scaessscesssedl miles per hour.
13leeesasssesseelld miles per hour.
138cceesseeneasal97 miles per hour.
130 e ceascasseesa8 miles per hour.
1344s0ses0e0s0es206 miles per hour,
lSsOQ......'..l.lzo knots.
lse.l..OOD.ltﬂoczoo knots'
157..0..........225 Kﬂots.
lss.o........‘.llgo knots.
139..0l..'..0000112 knots.

1404 seceoceeseea123} statute miles.
14leveeencnesaeal38 statute miles,
142.iseceaneesnaadtl4 statute miles.,
143 .eecsocasesas2Bs statute miles,
J44eeeenoeseess 1780 statute milss.
145ccecsenseess 95 nautical miles.
146.00ssenceseeed0l nautical miles,.
147..l..0..Ill..287 nautioal mileSl
14B,cevscascsseed854 nautical miles,
149... L BN BN BN B ...336 nautical miles‘
150.sasseeeaeessl3 minutes.
lsl.l........ll.,’ minutes.
152,.0e0e0e0seeel8 minutes,
15500000030|-1005 minutes.
154.'l0."...|.'8 minutes-
155.0iceaevsensesd hours, 51 minutes,
15600000----.-5058 minutes.

1574 0eessansssssl hour, 3 minutes.
lsa.'.‘.l"..t..l holu" 20 minuteSv
159.--..-00010014‘12' minutes'
160ccussescnesesd62 miles per hour,
161l,00cessssneee222 miles per hour.
162csnssvsnessseldd miles per hour,
163 ccesasesressel00 miles per hour.
164Q......'..'|.log miles per hour.
las.....'.l..l..loo knotsl
les.l.....l....lz?a Knots.
lG?I..'OI.!.lD..lBB Knots.
lsa....l'.l..l'.gg knotsl
169.00cecscsesseB85 knots,
170aescesesssseald nautical miles, 24 kilometers.
171‘....0.0....‘182 n.m.’ 5371@
l"z..‘l.'...l.'llz.a nlm.’ zs.zm
173 0eecnaeseeeeslB4 n.m., 285% km.
l74.‘.l."......49% nlm" gl% m.
175...‘.00'.....710 n.m., 1315 m.
l76."'0..0.0..l82% n.m‘. 152 m.
l77........’0‘..llo n.m., 204 m.
l78!l....0.'...'250 nﬁml, 425 m.
179....0l000000035 n.mi’ 61 m.
180c0useecrseesedl statute miles, 82 kilometers,
1.81--.-.-..0-...750 s.m.’ 1202 m.
182000000100.0'.4% s.m., 7.2 m.v
185--0-000-0---.921 s.m‘, 1480 Km..
184..00....I000lo 145 s.m.’ 0 232 m.
las...-...‘l.-!.lso s.m.’ 289 m.
186ll.l'l.l.l...23 s.mt, 5’7 ml
187.-.‘--....-..50% s.mc’ 49 ]m.
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s,m., 308 km,
s.m., 751 kmn,

190eceersrssess 36 statute miles, 31.2 nautical miles.

lgl'o-o--nn000||84
192000-000000000907
lgsu-o.--ooot.o.75
194...-r.----...115
198, iieeneveeeeall

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.

196¢eevevessesssl3,000 som., 11,300 n.m, -

19700000tu000000950
198...000...-:006
199.seeeesnenseab9

S.Mm., 823 n.nm.
S.m., 5.2 n.m,
S.m., 60 n.m,

200¢eccsnnsesess4d nautical miles, 99 kilometers.

201l.scsuenssnnseslld
202.-..-.---....510
2030.00.;-.--...17.6
204..cciancanesslOB
205...--0.......100
206...;..00..0..1.18
207..0‘...lhl00050
208...--.....--.1820

n.,u,.,, 220 km,
n,m,, 570 km,
n.nm,, 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"."0...!..'0.120 n.ml, 0221 m-
210¢sceveecesss 303 atatute miles, 565 kilometers.
2lleceserecenere27.4 3.m,, 43.8 km,
212...--'!0-0000189 s.mn, 303 km.
215..."......0.780 S.m.’ 1250 m.
214.....0!..0.'.15’400 s.m.,24,620 m.
215..'....'0'...19 S.m.’ 50-5 lﬂn.
216ecvevsssnesssld2% s.m., 212% km,
217....‘.00.'...276 s.m.’ 441 m.
21Beessescscnased,240 s,m,, 6,780 km,
219.!0!"0.....'109% Slm" 176 m.
220cs0cesvavesssB,7 nautical miles, 33 statute miles,

221‘.‘.'...'....367 n.m.’ 424 Sim.
zzzotiitil.liliosz anO, 72 S.m.
2284sessncacssss24,7 nm,, 28,5 s.m,
224'..0....."..55 n.m., 58 S‘m.
280.ceecseveeese2860 n.m,, 3300 s.m,
226usecrcvsrseee?e23 n.m,, 8,32 s.m.
227'-..0--..!0'.0'9 n.m.’ 1004 s'm.
228.....-..00...485 n.mt’ 560 s.m.
229csse0ssss0ees?3.7 n.m,, 85 s8.m.

230seesssesseses2l0 miles per hour, true airspeed.
23lescassssseneed00 m.p.h.
232.............210 m.P.h.
253........‘....189 m.p.h.
254...‘...."...350 m.p.h.
235...00-....-.0500 m.POh.
256..‘.....‘..’.85 m.p.h.
2374 eesesnsnnseeld2 mopiho
258.....'.'....‘150 m'P.h.
259."'..!'..'0.184 mopnhl
P10 F G 1 ¢ 11 ) m.p.h.
841leseevacersseaBl m.p.h.
242 00s000s00000125 m.p.h.
243 . 00000000 000138 m.p.h.
244, 0000000000180 mpoho
245...........'.252 m.p'h.
246..........-‘.97 m.p.h.
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247000-90.-6-000137 m.p.h.
248.........'...172 m.p.h.
249............'574 m.p.h.
250-.---...000.0151 mipihl
251.........‘...126 m.p.h.
252catcessnnnsesdDB m.p.h.
253.............240 m.p.h.

254 .cvveecenssesl95 m.p.h,
255'.'.'.....-.‘147 m.p.h.
256'.....'......133 m.p.h.
257-...0...-!000206 mopnh-
258...'.........170 m.P.h.
259..‘.‘...‘....199 m'P.h.
260.00s0a0e00004280 miles per hour, indicated airspeed,
261..'....'....'113 .h.
262.....'..‘....115 m.p.h.
263....'.."..'.147 m.p.h.
264..'..'.....'.111 . .h.
265..00000000000131% m.p.he
266...'..'.'.... Vsmp.h'
267.........'...110 .p.h.
268.....0-.-...0141 m.p.h.
269.....'.......111 m.p.-h.
270..........‘..182 m.p.h.

271 eeeeecnseess58 mop,h,
272.............164 m.p.h.
273'.....".....171 m.p.h.
274.............159 m.p.h'
275.0.--00.-0-0.99%m.p.ht
276.-..-'..0..0.144%‘ mopoho
277..'...'......154 m.p.h.
278...........'.190 m.P.h.

279 esvesseavessld0 m.p.h-
280..-.00-.0..0.175 m.p.h.
281.'...‘.......166 m.p.h.
282........'..‘.152 m.p.h.
2B3esssessaceerell4 m.puho
284....'.'......150 m.p.h.
285............'10% m.p.h.
286.............276 m.p.h.

287 cecosnsnensseald9 mapnho
28B.seesnsccensasld8 m.p.h.
289cssvsvsscensall0 m.p.h-

290, cesseveescss? hours, 38 minutes;305 statute miles,
291l.cssesessseee? hours, 22 minutes, 30 seconds; 440 statute miles,
292.....‘.......1h 4& 162 n'm.
293, 0verevssseeelh z&l 210 n.m,
294-0..00.0-....311 54m; 506 n.m,
290, ceceneseceeedh 5&!1; 362 n.m,
396.............211 40m; 266 S.m,
zgvoooooooacoo-olh 28m; 246 s.m.
298, c0000s00essalh ZOm; 173 n.m.
299..'........‘.2h am; 429 n‘m.
300seecssescensedh o&.; 689 s.m.
301...'......'..2h lsm; 298 s.m.
302..'........‘.4h 4m; 520 s.m.
303 eeesveseecceeadh 53m; 419 s.m,
504'............2h 1&; 425 s.m.
305ses00esceseeslh 5‘9!1; 304 n.m,
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506....."..0...211 27m; 299 s'm.
507.00..-Il‘.0002h sam; 1019 n.m.
308......"..It.lh 24m; 252 n.m.
509.."0........111 zm; 143 SQm'
510..00-.----...2h 04:m; 254 n.m,
31lassessesesseolh 43m; 325 n.m,
512.'-‘.0!0..’..511 osm; 446 s.m.
315...’..‘......2h sm; 4848‘!”-.
Bldeeveessssasssdh 54m; 475 n.n.
B15¢e0csssseeasa2h 52m; 390 n.m.
B316ceeseeessoasesh 58m; 1140 n.m.
517......0..‘...211 4m; 325 Sbm.
318.essssnessesach 10m; 284 n.m.
310.ceacecrssesech 03m; 217 nom.
320.“.‘.-..‘...'21‘1 O]m; 198 s.m.
321....---...00'0511 04511; 608 s.m.

322 censevesessslh 42m; 305 s,
325....’.!0..0..1h zzm; 205 st.
324..".-.......2h zom; 570 n.ml

B2 .essssassesssbh 36m; 376 S.m.

BB s seesensesss 60 degrees true course; 147 knots ground speed,
B0 seeenensesss29 degrees T,C,; 173 knots G.S.
B28..0sseenssss 336 degrees T,.C,; 149 knots G.S.

B2 .0 eeescssssseld? degrees T,C,; 104 knots G,S,
530..--0.----.00227 degrees T.C.; 148 knots G,.S.
551.............122§ degrees T,C.; 118 knots G.S,
BB, s eenesnesess 1895 degrees T,C.; 225 knots G.S.
B33 ..ceesesesss 118 degrees T.C.; 341 knots G.S.
BBA, v eeeeensesss33 dogrees T.C,; 100 knots G.S.
B35, ceensnenesseI9 dogrees T.C.; 104 knots G.S.

BBB . seeessesees 188 degrees T.C,; 167 knots G.S.
BB7 e eenssonsees 353 degrees T.C,; 217 knots G.S.
B3B8 reecssnssss 89 degrees T.C,; 129 knots G.S,
B%0.0eeeseeseessll2 degrees T.C.; 222 knots G.S.
3400 .0eessosssssl6? degrees T.C,; 150 knots G.S,
BAl.eeusnsoseseslB2h dogrees true heading; 123 m.p.h. true alrspeed.
5420.000.oo0|130185 degrees T.H.; 221 m.p.h. T.A.S.
BAD . venooesessseddd degrees T.H,; 154 m,p.h. T.A.S.
Bdd,seoeseecsess 57 degrees T,H.; 109 m,p.h. T.A.S5,
545.0.0....'.0..350 degrees T‘H.; 155% m.p.h. TIAIS.
4B, ereevesesessD00 degrees T,H,; 141 m.p.h. T.A.S,
DAY eeeeenvseseadB degrees T.H,; 150 m.p.h. T.A.S.
B4B4eseoeeeseesss316% degrees T.H.; 123 m.p.h. T.A.S.
BAD e vevesesonesslld degrees T, H,; 149 m.p.h, T.A.S,
B5000ssessensrss 1653 dogrees T.H.; 69 m.p.h. T.A.S,
551'00.0'......'207 degrees T.H.; 200 m.p.h. T.A.S.
B5C . v veoeeseesesl22 degrees T,H.; 105¢ m.p.h. T.A.S,
BB . v esseescssee265 degrees T,H,; 179 m.p.h. T.A.S,
B54.eeesceesasesB5 degrees T,H,; 189 m.p.h. T.A.S.
355--00.000..0-.91 degrees ToH.; 160 m.P.h. T.A.S.
B56.ceesvsessseal63 dogrees true heading; 112 m.p.h. ground speed.
357.0-0----.00&.215 degrees T.H.; 211 m.poha G.S.
BBB. evesosseessal69 degrees T, H.; 186 m.p.h. G.S,
BED . v vevsecseness296 dogrees T.H.; 354 m.p.h. G.S.
B600evecsosesssslt dogrees T,H.; 1184 m.p.h. G.S.
BB8lecessssessessdl degrees T.H,; 255 m.p.h. G.S.
B62.ceecsssessssslb dogrees T ,H,; 146 m.p.h. G.S.
BBBeeocsssscssss 132 degrees T.H,; 134 m.p.h. G.S5.
BBy vnosesesssses304 degrees T, H,; 138 m.p.h. G.S,
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56500---;.0...0.205 degrees T.H.; 185 m.p.h. G’oso
368¢cerecessnesa225 degrees T.H,; 142% m,p.h. G.S.
367.00..-..0-.0.309 degreas T.H.; 220 m.p.h. G.S.
368.000..!!.....299% degrees TIH.; 232 m.p.h. G.Sl
369 ¢seeecnsesseslld degrees T.He; 181 m.p.h. G.S.
370¢eesessesesas65 dogrees T,H,; 374 m.,p.h. G,S,
37leseanacessse Wind from 49 degrees at 10 m.p.h,
3724040 vesenies 3 dogrees at 27 m.p.h,
37340essesensneeds dogrees at 20 m.p.h,
B74eesseesanessa208 dogrees at 17 m,p.h,

375 evesssareeeasdl® degrees at 40 m.P.h,
376...-.000.--‘10N0ne.

877 ¢eesensienss 338 degrees at 17 m,.p.h.
378¢csessssesees96 degrees at 28 m,p.h,
S379¢0essesseesss9l degrees at 21 m.p.h.
3804cecesesesees226 degrees at 10 m,p.h,
381..‘.....0....194 degrees at 24 m.p'hi

3824 cccsesesesssbB degrees at 13 m.p,h,
383..00s00000...98 degrees at 14 m.p.h,

384,000 sveeeese74 degrees at 27 m,p,h,
385.ecessseeseeselfl degrees at 19 m.p.h,
386.asssrss0eessd49 degrees at 29 knots,

387 ceserssasessal? degrees at 35 knots,
38Besrsesesseees260 degrees at 12 knots.
3804eaecrsenses 28 degrees at 31 knots.

39044 seveenseess235 degrees at 47 knots,

39 ecsensnecanssld degrees at 26 knots.
392¢ervunnenraael?70 degrees at 26 knots.

393 cvesveecasnsslBd2 degrees at 22 knots.,
394ecrncssensssad8 dogrees at 33 knots,

390 e ceressnsness2B84 degrees at 6 knots.,
595.............1'70 degrees at 35 knots,
597.-..0..:;--0029 degrees at 32 knots,

3984 csenssecees 248 degrees at 27 knots,

3994000 vecanssesd09 degrees at 54 knots.
400ceeeecsosseseld? degrees at 36 knots,
401estvueiseness243 degrees at 23 knots,

402, 000usuaseees306 degrees at 30 knots,

40300 vievseessead2 dogrees at 18 knots,

4040000 nveneassa356 degrees at 37 knots.
405ussesaceeeese294 dogrees at 27 knots.
406cerincsceesssd26 degrees at 32 knots,
407ccsveosneeesed24 degrees at 21 knots,
408....'....'...N°ne.

409cesesrecses.sB82 dogrees at 8 knots,

4100000 vuueeres344 degress at 52 knots,
41lesvevennnseee dogrees at 30 m.p,h,
412¢000earensses313 degrees at 17 m,p.h.
413c0vecesssseeslll degrees at 33 m,p.h,
414.'.'..'.'0.‘.177 degrees at 50 m.p.h.
4150000000000 000l40 degrees at 20 m.p.h.
416u0esec0enssea342 degrees at 50 m.p.h.
417..-000.---.-0278 degrees at 10 m.p.h.
418..000uv0000ee88l degrees at 36 m.p.h,
419...000000000457 degrees at 16 m.p.h.,

4200000 n0000004327 degrees at 44 m.p.h,
421.'0'...".-'.568

422........!!...9700

423...‘........‘314000
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424..'...'.‘....2.79

425'..l'.'l!ll"0.547

4260'-.......0.‘2064

427....0.'......20.64

428.......liil.'206.4

429I.Q.l.0.'..l00.2064

430.....'0.-.'l‘2450

431...-.0.00.-..200

432'.l000000l'l.400

453.'.......'...300

434'..'.'.......0.279

435....0'.......16

4360csesessesesWind from 42 degrees at 19 m.p.h,
True heading "X" to "B" 175 degress,
Ground speed "X" to "B" 148 m,p.h,
Time "X" to "B" 46 minutes,

437 ceessesesesseWind 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,

428,400000s0s0esWind 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.,

4394 sessecssesseWind 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 mlnutes 30 seconds.

440cecesoseeeesoWind from 320 deyees at 55 knots,
True heading "X" to "B" 3094 degrees,
Ground speed "X" to "B" 101 knots,
Time "X" to "B" 1 hour 29 minutes,

44) yessscsvessesWind 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, 0000e0seesssWind 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,

445. a9 8 ps 80000 e .wind 290 degrees at 44 knots.
True heading "X" to "B" 343 degrees,
Ground speed "X" to "B" 158 knots,
Time "X" to "B" 574 minutes.

444, c0cs00000eeeWind 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 .c00000ss0ssaWind 352 “grees at 20 mopoho
True heading "X" to "B" 20 degrees.
Ground speed "X" to "B" 138 m.p.h.

. Time "X" to "B" 43 minutes,

44600000t eeccere2?73 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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446(continued)..592 miles radius of action.

4 hours 33 minutes time "A" to "X,
447ceveeeecenessl59 degrees true heading "A" to "B",

159 m.p.h. ground speed "A" to "B",

317% degrees true course "X" to "C",

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

172 m.p.h. ground speed "X" to "Cv,

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,
448Besssecenssese208°degrees true heading "A" to "X,

191 knots ground speed "A" to "X",

359 degrees true heading "X" to "C",.

202 knots ground speed "X" to "Cn,

145 knots rate of departure.

249 knots ypate of closure,

1099 nautical miles radius of action,

5 hours 45 minutes time "A"™ to "X",
449,00 000000e0+108 degrees true heasding "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",

283% miles distance "X" to "Cn,

286 degrees true heading "X" to "Cn,

227 m.,p.h, rate of closure,

105 m.p.h, rate of departure.

517 miles raiuds of action.

5 hours 27 minutes time "A" to "Xn",
4500ceseescssese0 degrees true heading "A" to "B".

170 knots ground speed "A" to "B",

458 degrees true heading "X" to "Cn,

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

207 knots ground speed "X" to "C",

26 minutes time "X" to "C",

89% nautical miles distance "X" to "C",

603 nauticel miles distance "X" to "C",

3 hours 34 minutes time "A" to "X",
45)lesscsaccessss 350 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 "Cm,

2724 miles distance "X" to "C",

174 m,p.h. ground speed "X" to "C",

1 hour 34 minutes time "X" to "C©,

490 miles radius of action.

3 hours 268 minutes time "A™ to "X",
452‘..'.........54 degrees true heading‘

62 degrees true course,

165 knots ground speed.

187 knots rate of closure,

1 hour 6 minutes time to interception.
453. - 12 minutes tim.e to 1nter°eptiono

221% degrees interception heading.
454 veecrseceresll0 degrees true course,

118 knots ground speed,

3 hours 21 minutes time to interception.
455.0eracacensssI2) degrees true heading,

27 minutes 30 seconds time to interception,
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456.c0eeresesseslB9 degress true heading,
59% minutes time to interception,
457 0cseessessecselB? degrees true headingo
125 knots ground speed.
S hours 15 minutes time to interception.
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NOMENCLA TURE

NQENCLATURE

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

AIRSPEED,...The speed of the aircraft relative to the mass of air
through which it is flying.
Indicated airspeed...The speed of the aircraft as read from the air-
speed indicator, .
Calibrated airspeed...The indicated airspeed of the aireraft cor-
rected for all instrument errors.
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
alreraft,

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

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 aircraft)...The height of an aircraft above some certain

planse,
Indicated altitude.,..The height of the aireraft above sea level
as read from the altimeter,

. Calibrated altitude...The indicated altitude corrected for instru-

mental and installation errors,
Pressure altitude...The altitude of the alroraft above the standard
datum plane. (29,92 inches of mercury at 15 degrees centigrade.)
True altitude...The altitude of the aircraft sbove sea level,
Absolute altitude...The altitude of the airecraft above the terrain
it 1s fiying 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 courae.f

DEAD-RECKONING. ..The method of determining the geographical position
of an alrcraft 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 ANGLE...The angle between the heading and the track, expressed as

right or left depending whether the wind is foreing the aircraft to the
right or left of the heading.
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ESTIMATED TIME OF ARRIVAL (ETA)...The computed time that an aireraft
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 ¢irecle in the center of
the face of the E-6B computer,

HEADING, ..The angular direction of the longltudinal axis of the air-
craft, measured as a cloclwise 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
glven .course to intercept,

NAUTICAL MILE...A unit derived 10 measure distance along any great cir-
cle, 1 minute along any greet circle equals 1 nautical mils,

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 Greenwich meridian to the meridian passing through the position,

LUBBER'S LINE...A line on an aireraft 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 1f there was no wind.

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

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

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

RADIUS OF ACTION,..The Jistance an aircraft can fly out from a base,

under known conditions of fuel consumption, wind and alrspe®d, and still
proceed to an alternate base or back to the departure point.

RELATIVE BEARING...The direction of an object, measured clockwise from
the longitudinal axis of the plane, to the line passing through the
object,

RELATIVE MOTION,...The motion of the aireraft relative to the motion of

116



NOMENCLA TURE

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 su.rface‘ 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 FCRCE...The wind is designated as the direction from
which it blows, in miles per hour or knots.

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

tersection of the drift lines, in the solution of the double drift
problem.
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Linear Equivalents
1l centimeter

1 meter

1 kilometer

1 inch

1l foot

1 yard

1 statute mile

1 nautical mile

Time Equivalents
1 hour

MANUAL OF E-6B COMPUTER

APPENDIX
TABLE I, EQUIVALENTS

equals 10,0 millimeters
0.,3937 inches
equals 1,000 millimeters
100 centimeters
39.37 inches
3.28083 feet
1.09381 yards
equals 1,000 meters
0.53959 nautiocal miles
0.62137 statute miles
1,093.61 yards
$,280,83 feet
equals 2,54001 centimeters
25,4001 millimeters
equals 12 inches
0.3048 meters
30.4801 centimeters
equals 3,0 feet
36,0 inches
0.000568 statute miles
0.000493 nautical miles
0.91440 kilometers
equals 5,280 feet
1,760 yards
0.8683 nautical miles
1.60935 kilometer
equals 6,080,220 feet
2,027,0 yards
1.15155 statute mile
1.,85325 kilometer

equals 60 minutes
3,600 seconds

From Greenwich Civil Time-
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

1l watt

Pressure Equivalents

1 inech of mercury

1l millibar

Temperature scales

equals 33,000 footpounds per minute
550 footpounds per second
745.7 watts

8quals 1 ampere volt

equals 2,54 centimeters of meroury
0,4912 pound per square inch
33,864 millibars

equals 0,02953 inch of mercury
0.0145 pounds per square inch

To change Farenheit to Centigrade:
Centigrade equals 5/9 (Farenheit minus 32)
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Temperature scales {(continued)
To change Centigrade to Farenheit:

Farenheit equals (9/5 Centigrade) plus 32 .

TAELE IT, TEMPERATURE CONVERSIONS

Centigrade Farenheit Centigrade Farenheit
-10 14.0 15 59,0
-9 15.8 16 60,8
-8 17.6 17 62,6
- 7 1904 18 54.4
-6 21.2 19 66,2
-5 23.0 20 68,0
-4 24.8 21 69,.8
-3 26,8 22 71.6
-2 28,4 23 73.4
-1 30.2 24 75.2

0 32.0 25 77.0
1 3348 26 78.8
2 35,6 27 80.6
3 37.4 28 82.4
4 39.2 29 84,2
5 41.0 30 . 86.0
6 42.8 31 a87.8
7 44,6 32 89,.6
8 46,4 33 91,4
9 48.2 34 93.2
10 50.0 35 95,0
11 51.8 36 96.8
12 53.6 37 98,8
13 55.4 38 100,.4
14 57.2 39 102.2

TABLE III, GROUND SPEED BY TIMING

FACTORS FOR GROUND SPEED BY TIMING FACTORS FOR GROUND SPEED BY TIMING
pmen scs. Agpme e rocron STALTE MLSs . AT e racron
Wger 1% 07 | 10° | 20° | 30° | 40° | 50° W " 00 | 100 | 20° | 30° | 40° | s0°
5° | o052 5° | o596

10° { 104 10° | .i202

15° | 159 | osa ; 15° t.1827 | .0625

20°| 216 | an 20° | .2482| .1280

25° | .3179 | 1977 | .0697
30° | .3937 | .2735 | .1455
o713 35° | 4774 | 3572 | .2292 | 0837
40° | 5721 | 4519 | .3239( .1784
45° | &818 | .5616 |.4336 | .2881 | .1097
*B0° | .8126 | .6924 | .5644| 4189 | .2405
58° | 9737 | .8535| 7255 | .5800 | 4016 | .161
60° [1.181 (1082 | 9328 7873 | 6088 .369
65° |1.462 |1.342 [1.214 [1.068 | .8900]| .650
*709° 1.9 1.8486 {1.716 [1.571 |L.393 [I.152

25°] .216 | 112 | o6
30°|.342] .238 | .126
35°| 415 | 310 | 199
40°} 497 | 392 | 281 | .i55
45°| 592 | 488 | 377 | 250 | 095
= 50°] 708 | 601 | 496 | 384 | .209
55°| 846 | 741 | 830 | .504 | 349 | 140
60°}1.026 | 922 | 810 | 684 |.529 |.320
65°[1.270 [1i85 |1.054 | 928 | 773 | .564
* 70.971.706 [1.602 [1.490 [1.364 [1.209 |1000
»* B-3 ORIFTMETER HAS DETENTS AT THESE ANGLES

* B-3 DRIFTMETER HAS DETENTS AT THESE ANGLES

Nautical miles per hour 119 Statute miles per hour
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ABBREVIATIONS

Auet ittt tietieiisetesissensaasesas Designation of departure
AA..l.l..‘......l'C...ll.l‘.'.............'ll'lll...".Absolute altitude
Altl.......ll..ll.'..QIIOI.....IO......Ql.lll...l..’ll.l.‘l'...Altitude
APC..D.Ql...l'..llllDCI.l‘.0......-....Ql....I.l‘.....'l...l...‘Airport
AS...l.l....lllIl..'l.l.l..Ol....‘.‘.lll.ll....'......O.ll...lAir Speed
BierretistrerasnastsnosnnsirnssnsssssasenssssDegignation of destination
Bnl..l....l...lIl‘l.l....'.......lll-.lll..‘..’..l..lll.‘..'...-lBeacon
CivevrsnrsonenanarassscnsesssssasssnnsssssssssssDosignation of Alternate
CA.Q'Q..IlClI..'.l..O‘QC.O.!CIO0III-lll'...c......oocalibrated altitude
CAR,euvrsvnnesseninnscacsavescenssansnnssnsansssssCivil air regulations
CAS . uvreieriitstesasttorsrsesennnnssassaasssnsssssCalibrated air speed
Bl e tateeetnsnsusrcensssesensesssasssssasssnsncsassss COMpass course
CH.iviieanranunrseartnsassesasssesansacsosnsassnnssnasss.COmpass heading
CNIII.....I.'...C...l.lOIQII..'.II...‘...OOI.DCCOQOOOOOOOUCmnpaSS north
O T e s s asseneeoacounssonsasasasssesosasnacnnosssanssenesssessCOrrection
DIQO‘....'.ll.l.'..l.'l'l'.l........l.l'l‘.l.l.-.l..""ll....I....Drirt
DA....'...0...l.-’.'ll"".l'...."|..'.'I....ll.’..’.'l..'.Drift Angle
DDI....I.'......ll.l.'._I.l...O....‘...Qll..'..l.......'lll.Double Drift
D/F.‘Q.0.‘.Q........I...l"...l...O...l.!ll.lll.....l.Direction Finding
DR.‘......00...'II'l.Qll"..Ol.......‘.l..'....."."..I.Dead Reckoning
Dev....'0..-.l...D'.0......0'.0..l.l...l00.....0!..0.l.ll.'..'Deviation
ET..'II'III..Illll.....l..O..'...l.ll.l..."..l'.'....l’.kti—m&ted Time
mAOI...Il...'l.’.l.l‘...'l....‘l..'lll..l‘.l‘EBtimated time Of arrival
ETEO'"..ll..l.ll.ll.....‘.l...'..ll.'.ll......'.Estimted time elapsed
G....!.lill.l.l.l..l0'0..0.'.‘...'..l.l.l..0....l..l..l........GreenwiCh
G‘CTtnonc.l-.o'ulo-o‘oc..oobooocnc...-oonoocoo-t"oun Greenwich civil time
GSC."..Q.I."C..l.QII.IDO.IICOCIQOCO.......ll....‘.ll".O.Ground speed
IAO.“'..‘....l..0.-.I....I.Il..l..l.".l'C"Il.lll..Indioated altitude
IAS . ceneneetisortessinsnssnnnsnsescasssnsnnsnsesrssIndicated air speed
Kll...-..IO..D..Oll‘.ll....’C'l...C....'...'l......l..'.l...'l...’.KDOt
Kts.-..'....0....l..ll'..l.‘ll'.l-.l.....'.Dl.ll-.l....DOIICOO.".KnOtS
Lat'.ll..'l'lO.".Q.QQ.I'll'...l...ll'Q....l"..‘.l'....l......Latitude
I‘Onsill.".'l‘l.'tO..ll......-l..'.'.'.Q!l-.ll....OOQDQUCOQOCDOLongitude

tl..ll...l.ll.Ol.l......l...l.'.OI.IO.I..O...0..O'.'..ll.....millibar
Mcll..'ll...O..l...'0...'.0..l"ll.Ill.l“.......'l..l..mgnetic Gourse
m.......0..0.......0.0.IOOIOOOI..I.Ol.......'.l...l...Nasnetic haading
m..'....DOI...'......l.....l.0.0.0....l....'....l"..'..mgnetic north
HPH.-.........................-........'......-...........Miles per hour
nm.l.......n..'Oll.l'...ll.!lll...l0.I....O....I.ll......Nautical miles
O.....Ol..‘..'l..l...'.-l...l....O‘..........l...l'...."....IO..Origin
PAC..Q....OOQ.‘II..llllllIO..QO....00'.'..l..l.l.l.l..Pressure altitude
pos..OQOO..l.tll....Il..'.'...'....lt'.OO.'..l......'l‘l."l‘..Position
R/A'O...l.......'.l..l.lll...'.-‘QOOOOI.OOO'OII!....'..Radius Of action
RB.l.'C.Ql.........lI....l......l.'I..'..'.l'Il........Relative bearing
Rw..l...Il.llQl..‘.l.........‘...0..'!'...lD.I...'...I....Relative 'ind
sl."'l..ll!..l.0.‘....00...0l..llll.i....l..'......l.Rate of departure
Sz.'.l.lll.'ill..lll...‘l.....'..I...ll.l.l........‘..l.mte of.olosure
sm....-“ll...“.l..C..Do.'l.tcl._ll.lllIOOQl“.!...'.l.ll.statute miles
STDIl..l.ll.ll‘l.l......"...IQ'...II..l.‘...“..‘.standard datllm plane
TAII‘IIlb..l.......C."...ll...l.I.l...l.l'...'..l.ll‘lll.True altitude
TAS.0l.l..0.0.“.....OIOIOCOCIQDIUCOCC‘l......'...ll.....True air speed
TB.‘.lvlll.D'Q..".l..0.'l.ll.l.l.l'll....‘...'.ll..ll......True bearing
TCDll.l.'...'..l......l.'QIIIOIIO'..l'...C....I.QI..‘.......True course
Temp.l....ll..l.l"..0..0'...‘.'..ll.l"......QO.....IIO.I.ITmperature
I'H.C'...l...'0..l'..O.'.I.ll.Il...l........‘...Cl.'l...l...True heading
m-..l..o....l.'l"l...."....l..lll..l.l."....DOOUDCOOQOOOQD’ITue north
var..o"ltitil0l'.l'.0.-0'0‘..!..cv.tl.l...l‘.......lloill.....variation
w.ll...l'tl..ll..l...0...'.ll'.l.Q..l.lll"..‘...."l.l.l....'.'.l‘.uind
U/d..l..'ll'!...lc.‘0OIOQ'0....ll..lll..l..Q......'!.l...wind direction
w/f.‘ll.'..l.......'l'....l.ll.'ll....l..'...".ll....-l...l..wind foroe
wcA.......lO..O.Q..".l..l'...lqll.l..‘.l'.....It.wind correction angle
X iieteetasanstsnrsnressescasasenaseesasssesOff OOUrse or turn position
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Closure, rate Ofcessissecsecnossssssnssssssscsossaansossasascassese 22
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