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AERIAL NAVIGATION

Compass:
The compass has 4 cardinal points N.S.E.W & 32
points which are marked on the Mariners Compass.

/ůůƵƐƚƌĂƟŽŶ�ŽĨ�ĐŽŵƉĂƐƐ΁
The compass is divided into 360 equal parts called
degrees. 1°= 60’ & 1’ = 60°. Bearings & courses are
always measured clockwise 0°to 360°.
Lubber line:
A white line marked on bowl of compass & co-
ŝŶĐŝĚĞƐ�ǁ ŝƚŚ�ƚŚĞ�ĨŽƌĞ�Θ�ĂŌ�ĂǆŝƐ�ŽĨ�ŵĂĐŚŝŶĞ͘
1 mile = 5280’
1 sea mile = 6080’
7 sea miles = 8 land miles (approx)
1 knot is speed of 1 sea mile per hour.



[IůůƵƐƚƌĂƟŽŶ�ŽĨ�ĂŝƌĐƌĂŌ�ƐĞĞŶ�ĨƌŽŵ�ĂďŽǀ Ğ͕�ŝŶĚŝĐĂƟŶŐ�
ĨŽƌĞ͕�ĂŌ�Θ�ƚƌĂŶƐǀ ĞƌƐĞ�ůŝŶĞƐ΁

Z ͘ � ͘ �;ƌĂĚŝƵƐ�ŽĨ�ĂĐƟŽŶͿ� = 400 miles
G.S.O. (ground speed out) = 100 M.P.H.
G.S.I. ( “ “ in) = 120 M.P.H.

R.A.= P(GSO xGSI 400 = P(100 x 120)
GSO & GSI 100 & 120

12000 P = 220 x 400

P = 220 x 400 = 7.33 hours
12000

P = R.A + R.A = 400 + 400
G.S.O. G.S.I. 100 120

= 4 + 3.33 = 7.33 hours



Aerial Navigation (1)

Meteorology:
Temperature measured by a thermometer.
Wind speed by a anemometer.
t ŝŶĚ�ĚŝƌĞĐƟŽŶ�ďǇ�Ă�ǁ ĞĂƚŚĞƌ�ĐŽĐŬ͘
�ĞŐƌĞĞ�ŽĨ�ƐĂƚƵƌĂƟŽŶ�ďǇ�ĂŶ�, ǇĚƌŽŵĞƚĞƌ͘
Pressure by a barometer.
Pressure can be measured in lbs/sq “ of mercury

Isobars are lines drawn through all places having the
ƐĂŵĞ�ďĂƌŽŵĞƚƌŝĐ�ƉƌĞƐƐƵƌĞ�Ăƚ�ƚŚĞ�ƐĂŵĞ�ƟŵĞ͘

GENERAL SCHEME OF CYCLONE

[Illustration of the same]



Cyclone:
A cyclone is a system of closed Isobars with low
pressure in the centre. It indicates dirty weather,
rain clouds.
�ŶƟͲĐǇĐůŽŶĞ͗ �
Is a system of closed isobars with high pressure in
the centre.

Winter Summer
Fog Mist
Cold air Hot air
Frost Dew

Types of cloud:
Cirrus: Mares’ tails (fine weather) 27000’ to 50000’
Cumulus: Heaped up cloud)

   Cauliflower tops  } 4,500’ to 6,000’
Stratus: Clouds in layers 0’ to 3500’
Nimbus: Rain clouds 3000’ to 6400’

Winds above the earth’s surface: Increase in speed
at 5000’ twice that on the ground & veers clock-
wise, at 5000’ above 20°. Flows move steadily.
�ƵŵƉƐ͗ �/Ɛ�ĂŶ�ƵƉƐĞƫ ŶŐ�ŽĨ�ƚŚĞ�ĞƋƵŝůŝďƌŝƵŵ�ŽĨ�ƚŚĞ�
machine
;ŝͿ�>ŽĐĂů�ŚĞĂƟŶŐ�Θ�ĐŽŽůŝŶŐ�ŽĨ�ƚŚĞ�ĞĂƌƚŚ͛ Ɛ�ƐƵƌĨĂĐĞ͘
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[IůůƵƐƚƌĂƟŽŶ of surface to air flows caused by water]

;ŝŝͿ�/ŶĞƋƵĂůŝƟĞƐ�ŽĨ�ĞĂƌƚŚ͛ Ɛ�ƐƵƌĨĂĐĞ�;ǁ ŽŽĚƐ͕ �ŚŝůůƐ�Θ�
valleys)

;/ůůƵƐƚƌĂƟŽŶ�ŽĨ�Ăŝƌ�ŇŽǁ Ɛ�Žǀ Ğƌ�ŚŝůůƐͿ
(iii) Flying under clouds
(iv) War Flying (shells in flight & A.A.)

Finding Way by Night: Pole Star is T.N.
;/ůůƵƐƚƌĂƟŽŶ�ŽĨ�ƉŽƐŝƟŽŶ�ŽĨ�WŽůĞ�̂ ƚĂƌ΁

By Day: Point hour hand towards sun. Bisect the
angle between that – 12. This gives you South.

;/ůůƵƐƚƌĂƟŽŶ�ŽĨ�ŚŽǁ �ƚŽ�ĐĂůĐƵůĂƚĞ�̂ ŽƵƚŚͿ



Great circle:
Any place passing through the centre of the earth
cuts the surface of earth in a great circle.
Small circle:
Any place not passing through centre of earth cuts
surface of earth in a small circle. The shortest route
over the surface of the earth between 2 pts is along
the great circle joining them.

The length of a great circle ace is measured by the
angle it subtends a the centre of circle.
A great circle = 360°

1° = 60’
1’ = 60”
1’ = 1 sea mile = 6080’

Equator:
Is a great circle lying midway between the poles.
Meridian (of Long):
Are semi-great circles joining the poles.
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Parallels of Lat:
Are small circles running parallel to the equator. The
prime maridian [sic] (No 0°) is the maridian [sic]
passing through Greenwich.
>ĂƟƚƵĚĞ͗ �
Is the angular distance N or S of the equator
measured 0° to 90° along its maridian [sic].
Longitude:
Is the ace of the equator from the maridian [sic] of
Greenwich to the meridian of the place. It is
measured E or W of the Prime meridian.

Maps & charts:
��ŵĂƉ�ŝƐ�Ă�ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�ĞĂƌƚŚ�ǁ ŝƚŚ�ƐƉĞĐŝĂů�
reference to the land.
O.S. Map:
/Ɛ�ŽďƚĂŝŶĞĚ�ďǇ�dƌŝĂŶŐƵůĂƟŽŶ͘ �dŚĞ�ƐĐĂůĞ�ŝƐ�ĨŽƵŶĚ�Ăƚ�
the foot of map & is used all over it measured in
land miles.
Chart:
/Ɛ�Ă�ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ĞĂƌƚŚ�ǁ ŝƚŚ�ƐƉĞĐŝĂů�
reference to the sea. Scale for a chart is at the side
& is used . . .



. . . opposite the place to be measured, in sea miles.

;/ůůƵƐƚƌĂƟŽŶ�ŽĨ�ĐŚĂƌƚͿ

Bearings:
�ŝƌĞĐƟŽŶ�ŽĨ�ŽŶĞ�ƉůĂĐĞ�ĨƌŽŵ�ĂŶŽƚŚĞƌ�ŝƐ�ŵĞĂƐƵƌĞĚ�ŝŶ�
degrees from N (T.M.C.)

;/ŝůůƵƐƚƌĂƟŽŶ�ŽĨ�ďĞĂƌŝŶŐƐͿ

Like poles repel
KƉƉŽƐŝƚĞ�ƉŽůĞƐ�ĂƩ ƌĂĐƚ

Methods of magnifying:
(i) By rubbing or contacts
(ii) �Ǉ�ŝŶĚƵĐƟŽŶ�Žƌ�ŚĂŵŵĞƌŝŶŐ
(iii) Electricity
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The M.N. is situated in N. Canada about 1400 miles
from Geographical N Pole.

sĂƌŝĂƟŽŶ͗ �ŝƐ�ƚŚĞ�ŚŽƌŝǌŽŶƚĂů�ĂŶŐůĞ�ďĞƚǁ ĞĞŶ�ƚŚĞ�
ŵĂŐŶĞƟĐ�ŵĞƌŝĚŝĂŶ�Θ�ƚŚĞ�ƚƌƵĞ�ŵĞƌŝĚŝĂŶ͕ �ŵĞĂƐƵƌĞĚ���
or W of the true meridian.

;�ƌĂǁ ŝŶŐ�ŽĨ�sĂƌŝĂƟŽŶͿ



�Ğǀ ŝĂƟŽŶ͗
Is the angle between M.N. & C.N. It is measured
from MN & may be either E or W.

�ī ĞĐƚ�ŽĨ�ƉĞƌŵĂŶĞŶƚ�ŵĂŐŶĞƟƐŵ�ŝŶ�ŵĂĐŚŝŶĞ͗

(First drawing of compass showing incorrect
readings when flying north)

Compass should read 0ᵒ
Actually reads about 10ᵒ

(Second drawing of compass showing incorrect
readings when flying East)
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dƌĂŶƐŝĞŶƚ�D ĂŐŶĞƟƐŵ͗
Is not corrected in an aeroplane compass (present
ƚǇƉĞƐͿ͘ �dƌĂŶƐŝĞŶƚ�ŵĂŐŶĞƟƐŵ�ŝƐ�ĚƵĞ�ƚŽ�ƐŽŌ�ŝƌŽŶ�ŝŶ�
plane.
&Žƌ�ĐŽŶǀ ĞƌƟŶŐ�ďĞĂƌŝŶŐƐ�ĨƌŽŵ�d�ƚŽ���Θ����ƚŽ�d͘
Rules:
(a) C add East
(b) T.M.C. add West
/Ĩ�ǁ ŽƌŬŝŶŐ�ĨƌŽŵ�ƚƌƵĞ�ƚŽ�ĐŽŵƉĂƐƐ͘ ��ĂƐƚĞƌůǇ�ǀ ĂƌŝĂƟŽŶ�
Θ�ĚĞǀ ŝĂƟŽŶ�ŝƐ�ƐƵďƚƌĂĐƚĞĚ�Θ�ǁ ĞƐƚĞƌůǇ�ŝƐ�ĂĚĚĞĚ�ĨƌŽŵ�
C to T.
Vice versa holds good.
�Ğǀ ŝĂƟŽŶ����ŽŵƉĂƐƐ�ůĞĂƐƚ͘

“ W “ greater.

T.C. Var M.E. Dev C.C.

N 0 0ᵒ 0ᵒ

NE 45 1ᵒW 49ᵒ

E 90 1ᵒW 91ᵒ

SE 135 5ᵒW 140ᵒ

S 180 2ᵒE 178ᵒ

SW 225 7ᵒE 218ᵒ

W 270 2ᵒW 272ᵒ

NW 315 3ᵒE 312ᵒ

N 360 0ᵒ 360ᵒ



Northerly turning error:
When travelling N & a sharp turn to E or W is made
the compass minimises the turn. When travelling S
& a sharp turn to E or W is made the compass
exaggerates the turn.

;ŝůůƵƐƚƌĂƟŽŶ�ʹ �Ğī ĞĐƚ�ŽĨ�ŶŽƌƚŚĞƌůǇ�ƚƵŶŝŶŐ�
errors on compass)

�Ž�ŶŽƚ�ƌĞĂĚ�ĐŽŵƉĂƐƐ�ĂŌ͘ �̂ ͘ Z ͘ �ƚƵƌŶ�ĨŽƌ�ĂďŽƵƚ�ϯϬ�
ƐĞĐƐ͘ �ĂŌĞƌ�ŇĂƩĞŶŝŶŐ�ŽƵƚ͘ �;ϭϮ�ƐĞĐƐ�ǁ ŝƚŚ�ϱͬ ϭϳ Ϳ͘
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^ǁ ŝŶŐŝŶŐ�ĨŽƌ�ĚĞǀ ŝĂƟŽŶ͗ �
With the aid of a land compass mark out the
ĨŽůůŽǁ ŝŶŐ�ŵĂŐŶĞƟĐ�ĚŝƌĞĐƟŽŶƐ�E ͕ �E �͕ ��͕ �̂ �͕ �̂ ͕ �̂ t ͕ �t ͕ �
NW, N. seeing that no building is within 100 yards &
no machine within 30 yards. The permanent
ŵĂŐŶĞƟƐŵ�ŝƐ�Žǀ ĞƌĐŽŵĞ�ďǇ�ĐŽƌƌĞĐƚŽƌ�ŵĂŐŶĞƚƐ͕ �
͚ ƚĞŵƉŽƌĂƌǇ�ŵĂŐŶĞƟƐŵ͛ �ŝƐ�ĂůůŽǁ ĞĚ�ĨŽƌ�ďǇ�ŵĂƌŬŝŶŐ�
ŽƵƚ�Ă�ĚĞǀ ŝĂƟŽŶ�ƚĂďůĞ͘�t ŚĞĞů�ŵĂĐŚŝŶĞ�ŽŶƚŽ�Ɛǁ ŝŶŐŝŶŐ�
ďĂƐĞ�Θ�ƉĂǇ�ĂƩĞŶƟŽŶ�ƚŽ�ƚŚĞ�ĨŽůůŽǁ ŝŶŐ�ƉŽŝŶƚƐ͗ �;ŝͿ�
D ĂĐŚŝŶĞ�ŝŶ�ŇǇŝŶŐ�ƉŽƐŝƟŽŶ�;ŝŝͿ�&Ƶůů�ǁ Ăƌ�ůŽĂĚ�;ŝŝŝͿ�
Compass OK (iv) No machine within 30 yards.
Head machine for M.N., note the reading, correct
ĨŽƌ�ĚĞǀ ŝĂƟŽŶ�ŝŶ�ƚƌĂŶƐǀ ĞƌƐĞ�ƚƵďĞƐ͘ �

;/ůůƵƐƚƌĂƟŽŶ�ŽĨ�ĐŽŵƉĂƐƐ�ĚĞǀ ŝĂƚĞĚ�t Ϳ



/Ĩ�ĚĞǀ ŝĂƟŽŶ�ŝƐ�t ͕ �ƌĞĚ�ĞŶĚ�ŽĨ�ĐŽƌƌĞĐƚŽƌ�ŵĂŐŶĞƚ�ƉŽŝŶƚƐ�
t �ŝŶ�ƚŚĞ�ƚƌĂŶƐǀ ĞƌƐĞ�ƚƵďĞ͘�/Ĩ�ĚĞǀ ŝĂƟŽŶ�ŝƐ��͕ �ƌĞĚ�ĞŶĚ�
of corrector magnet points E in transverse tube.
Head machine M.E. note the reading, correct for
ĚĞǀ ŝĂƟŽŶ�ŝŶ�ĨŽƌĞ�Θ�ĂŌ�ƚƵďĞƐ͘

;/ůůƵƐƚƌĂƟŽŶ�ŽĨ�ĐŽŵƉĂƐƐ�ĚĞǀ ŝĂƚĞĚ��Ϳ

/Ĩ�ĚĞǀ ŝĂƟŽŶ�ŝƐ�t �ƌĞĚ�ĞŶĚ�ŽĨ�ĐŽƌƌĞĐƚŽƌ�ŵĂŐŶĞƚ�ƉŽŝŶƚƐ�
t �ŝŶ�ĨŽƌĞ�Θ�ĂŌ�ƚƵďĞƐ͕ �ŝĨ�ĚĞǀ ŝĂƟŽŶ�ŝƐ���ƌĞĚ�ĞŶĚ�ŽĨ�
ĐŽƌƌĞĐƚŽƌ�ŵĂŐŶĞƚ�ƉŽŝŶƚƐ���ŝŶ�ϰ�΀ƐŝĐ΁�Θ�ĂŌ�ƚƵďĞƐ͘
EĞǆƚ�ŚĞĂĚ�ŵĂĐŚŝŶĞ�ƚŽ�D ͘ ^͘ �/Ĩ�ĚĞǀ ŝĂƟŽŶ�ŝƐ�ƵŶĚĞƌ�ϰΣ���
Žƌ�t �ůĞĂǀ Ğ�ĂůŽŶĞ͕�ŝĨ�Žǀ Ğƌ�ϰΣ�ƐƉůŝƚ�ƚŚĞ�ĚĞǀ ŝĂƟŽŶ�E �Θ�̂ ͘ �
Correct in transverse tubes.
dŚĞŶ�ŚĞĂĚ�ŵĂĐŚŝŶĞ�D ͘ t ͘ ͕ �ŝĨ�Žǀ Ğƌ�ϰΣ�ĚĞǀ ŝĂƟŽŶ͕ �ƐƉůŝƚ�
ŝƚ���Θt ͕ �ĐŽƌƌĞĐƚ�ŝŶ�ĨŽƌĞ�Θ�ĂŌ�ƚƵďĞƐ͘ ��ŽŵƉĂƐƐ�ŚĂƐ�
now been . . .



, , , ĐŽƌƌĞĐƚĞĚ�ĨŽƌ�ƉĞƌŵĂŶĞŶƚ�ŵĂŐŶĞƟƐŵ͘ �
, ĞĂĚ�ŵĂĐŚŝŶĞ�ƚŽ�ϴ�ƉŽŝŶƚƐ�ŽŶ�ĐŽŵƉĂƐƐ�ƌĞƐƉĞĐƟǀ ĞůǇ�
Θ�ŵĂŬĞ�ŽƵƚ�Ă�ĚĞǀ ŝĂƟŽŶ�ƚĂďůĞ͘�
Course of Aeroplanes:
Course steered: is the horizontal angle from the
ŵĞƌŝĚŝĂŶ�;d͘D ͘ �Žƌ��Ϳ�ƚŽ�ƚŚĞ�ĨŽƌĞ�Θ�ĂŌ�ůŝŶĞ�ŽĨ�
machine, it is measured from the meridian
clockwise.

Air speed: is the speed with which an aeroplane
cuts its way through the air. N.B. this equals ground
speed when there is no wind.

Ground speed: is the speed of an aeroplane over
ƚŚĞ�ŐƌŽƵŶĚ�;Žƌ�ŝŶ�ƌĞůĂƟŽŶ�ƚŽ�ŐƌŽƵŶĚͿ͘ �/ƚ�ŝƐ�ĨŽƵŶĚ�ďǇ�
ŶŽƟŶŐ�ƚŚĞ�ŝŶƚĞƌǀ Ăů�ŽĨ�ƟŵĞ�ďĞƚǁ ĞĞŶ�ƉĂƐƐŝŶŐ�Žǀ Ğƌ�Ϯ�
ground objects of known distances apart. Or by
ground speed indicator.

Actual track: is the line on ground over which
aeroplane actually flies. 

Track angle: is the angle from the meridian (T.M. or
C) to the actual track.



. . .it is measured clockwise.
�ƌŝŌ͗ �ŝƐ�ƚŚĞ�ĂŶŐůĞ�ďĞƚǁ ĞĞŶ�ĨŽƌĞ�Θ�ĂŌ�ůŝŶĞ�ŽĨ�
machine & actual track. It may be to port or to
ƐƚĂƌďŽĂƌĚ͘ �/Ĩ�ƚƌĂĐŬ�ĂŶŐůĞ�ŝƐ�ŐƌĞĂƚĞƌ�ƚŚĂŶ�d͘�͘ ͕ �ĚƌŝŌ�ŝƐ�
to starboard & vice versa.

;/ůůƵƐƚƌĂƟŽŶ�ŽĨ�ƚƌĂĐŬ�ĂŶŐůĞƐ�Θ�ĚƌŝŌͿ

dŚĞƌĞ�ŝƐ�ŶŽ�ĚƌŝŌ�ǁ ŚĞŶ�ƚŚĞƌĞ�ŝƐ͗
(i) Flat calm
(ii) Following wind
(iii) Adverse wind

Before an allowance for wind problem can be

worked out the wind speed & direction for the

height at which you intend to fly must be found.



Four things to be found: Air speed. Steered course.
Ground speed. Actual track.
Air speed is always measured along T.C. Ground
speed is always measured along actual track. Wind
blows from T.C. to track.

(Drawing – measuring air and ground speed)

Machine starts from A heading towards B T.C. 90°.

With no wind machine would arrive over town B a

distance from A equal to its airspeed. After 1 hour

you find yourself over town C, then AC has been

your actual track. B is where you wish to be, C is

where you are, therefore B.C. is is [sic] speed &

direction of wind.



Allowance for wind:
Parallelogram of Forces: If two forces act on a
ŵŽǀ ŝŶŐ�ďŽĚǇ�ŝŶ�Ěŝī ĞƌĞŶƚ�ĚŝƌĞĐƟŽŶƐ�ƚŚĞ�ďŽĚǇ�ŵŽǀ ĞƐ�
along a path which is the resultant of the two
forces.

(Drawing – said parallelogram)

���Θ����ĂƌĞ�ƚǁ Ž�ĨŽƌĐĞƐ�ĂĐƟŶŐ�ŽŶ�� ͘ ��ƌĂǁ ����ĞƋƵĂů�
& parallel to AC. Draw CD equal & parallel to AB.
Then AD is the path along which A will move & also
ƌĞƉƌĞƐĞŶƚƐ�ƌĞƐƵůƚĂŶƚ�ĨŽƌĐĞ�ĂĐƟŶŐ�ŽŶ�� ͘ �

Triangle of velocity:

(Drawing – said triangle)

>Ğƚ����Θ����ďĞ�ƚǁ Ž�ǀ ĞůŽĐŝƟĞƐ�ŽĨ�Ă�ďŽĚǇ�Ăƚ�ƐĞĂ͘ �dŚĞŶ�
CB will be its resultant . . .



. . . vĞůŽĐŝƚǇ�ŝŶ�ƐƉĞĞĚ�Θ�ĚŝƌĞĐƟŽŶ͘ �>Ğƚ���с�ŵĂĐŚŝŶĞ͕�
CA = Air Speed. AB = Wind, then CB is the ground
speed & actual track.

If no wind (flying from Bristol to London) all that is 
necessary is to measure T.C. from map, convert it
into C.C. & fly on that course. 
Note:
Always some wind. If directly directly [sic] against or
with you course would be same, but ground speed
would be greater or less. If blowing from any other

ĚŝƌĞĐƟŽŶ͕ �ŵĂĐŚŝŶĞ�ǁ ŽƵůĚ�ďĞ�ďůŽǁ Ŷ�ƐŝĚĞǁ ĂǇƐ�Žǀ Ğƌ�
the country. Therefore to get to London it would be
necessary to point nose of machine into wind at an
angle to the Bristol – London in order that the
combined effect of Air Speed & wind would make 
your machine move crab-wise over the ground
directly over the Bristol – London line. Given desired
track, wind speed & . . .



. . . ĚŝƌĞĐƟŽŶ�Θ�Ăŝƌ�ƐƉĞĞĚ͕ �Į ŶĚ�d͘�͘ �ƚŽ�ƐƚĞĞƌ�Θ�ŐƌŽƵŶĚ�
speed.

;/ůůƵƐƚƌĂƟŽŶ�ŽĨ�ĐƌĂďďĞĚ�ƚƌĂĐŬͿ

Given course steered, Air speed, Wind speed &
ĚŝƌĞĐƟŽŶ͕ �Į ŶĚ�� ͘ d͘�Θ�' ͘ ^͘

;/ůůƵƐƚƌĂƟŽŶ�ŽĨ�ĚĞǀ ŝĂƚĞĚ�ĂĐƚƵĂů�ƚƌĂĐŬͿ

An aeroplane sets out from A to bomb a town B
which is 250 miles from A on a T.B. of 45°.Wind is
blowing from 340° T at 30 M.P.H. Air speeds of
ŵĂĐŚŝŶĞ�ϵϱ�D ͘ W͘, ͘ �sĂƌŝĂƟŽŶ�ϭϱΣ�t ͗ ��Ğǀ ŝĂƟŽŶ�ŽƵƚ�ϮΣ�
E. Dev in 5° W.



Find ground speed out (G.S.O.) &ground speed in
(G.S.I.) C.C. steered out & in. Time to complete
journey.

;/ůůƵƐƚƌĂƟŽŶ�ʹ �ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƐƉĞĞĚ�ĂŶĚ�ũŽƵƌŶĞǇ�ƟŵĞͿ
GSO = 80 M.P.H.
GSI = 105 M.P.H.
CCSO = 41ᵒ
CCSI = 262ᵒ
Total Time = 51/2 hours



True course steered 120°
Actual track angle 95°
Air speed 100 M.P.H.
Ground speed 95 M.P.H.
&ŝŶĚ͗ �̂ ƉĞĞĚ�Θ�ĚŝƌĞĐƟŽŶ�ŽĨ�ǁ ŝŶĚ͕ �ĂŶŐůĞ�Θ�ĚŝƌĞĐƟŽŶ�
ŽĨ�ĚƌŝŌ

;/ůůƵƐƚƌĂƟŽŶ�ʹ �ĐĂůĐƵůĂƟŽŶ�ŽĨ�ĚƌŝŌͿ

WS & D = 42M.P.H. from 190ᵒ
�ƌŝŌ�ƚŽ�WŽƌƚ�Ϯϱࣙ



W.S 38 M.P.H. from 0ᵒ
�ŶŐůĞ�ŽĨ��ƌŝŌ�Ϯϱࣙ
�ƌŝŌ�ƚŽ�WŽƌƚ

;&Ƶůů�ƉĂŐĞ�ŝůůƵƐƚƌĂƟŽŶ�ŽĨ�ĚƌŝŌ�ƚŽ�ƉŽƌƚͿ



ZĂĚŝƵƐ�ŽĨ��ĐƟŽŶ͗
ZĂĚŝƵƐ�ŽĨ�ĂĐƟŽŶ�ŝƐ�ƚŚĞ�ĨĂƌƚŚĞƐƚ�ĚŝƐƚĂŶĐĞ�ǇŽƵ�ĐĂŶ�ŇǇ�
out on a certain bearing (with certain A.S. & P.C. (air
speed & petrol capacity) & certain wind) & have
ĞŶŽƵŐŚ�ƉĞƚƌŽů�ůĞŌ�ƚŽ�ƚĂŬĞ�ǇŽƵ�ŚŽŵĞ͘�
R.A. = distance out (not out & back) Remember if
you have to fly to a certain town & back again you 
will always take longer of there is any wind at all
than if there is no wind. Conversely your radius of
ĂĐƟŽŶ�ŝƐ�Ăůǁ ĂǇƐ�ůĞƐƐ�ŝĨ�ƚŚĞƌĞ�ŝƐ�Ă�ǁ ŝŶĚ�ƚŚĂŶ�ŝĨ�ƚŚĞƌĞ�ŝƐ�
no wind.

You can only work out a R.A. problem if the
following are constant: (A) Air speed (B) Wind (C)
Track.
An R.A. problem is a double wind allowance
problem to find two ground speeds i.e. G.S.O. & 
G.S.I.



You are to fly to a place, 300 [note - added in pencil:
187.5 M] Kilometres from your aerodrome on a T.B.
of 185°. Wind is blowing from 40° T at 25 [note –
added in pencil: 28.6] Knots. A.S. 90 [note – added
in pencil: 103] Knots.
Find. G.S.O. & G.S.I. in M.P.H.

“ T.C. Steered out & in.
“ Time to reach place.

You fly out to a place on a T.B. of 185° 250 miles 
away. A.S. = 100 MPH. Wind blowing from 300° T.B.
at 25 M.P.H. On returning from B. wind veers 12° &
increases to 30 M.P.H. Find G.S.O., G.S.I. T.C. steered
0 & 1 Time to complete journey.



You then work on following formula

R.A. = P x GSO x GSI
GSO + GSI

Given P = 4 GSO = 80 GSI = 60

R.A = 4 x 80 x 60
80 20 + 60

dŝŵĞ�ƚŽ�ƟŵĞƌ = R.A.
GSO

EXAMPLE
(1) You have to scout along a track 100° T
A.S. 90 mph P.C. 4 hours, wind from 340° at 30
mph

G.S.O. 112 mph
G.S.I. 72 mph

;/ŶƐĞƌƚ�ŝůůƵƐƚƌĂƟŽŶ�ŽĨ�ĐĂůĐƵůĂƟŽŶ�ĂŶĚ�ĚŝĂŐƌĂŵͿ



EXAMPLE (2)
You have to bomb a town B on a T.B. of 78° & 170
miles distant. Your A.S. is 80 mph & wind is from
200° T at 20mph. How many hours petrol will you
have to carry.

;/ŶƐĞƌƚ�ŝůůƵƐƚƌĂƟŽŶ�ŽĨ�ĐĂůĐƵůĂƟŽŶƐ�ĂŶĚ�ĚŝĂŐƌĂŵͿ



;&Ƶůů�ƉĂŐĞ�ŽĨ�ĐĂůĐƵůĂƟŽŶƐ�ĂŶĚ�ĚŝĂŐƌĂŵͿ



;&Ƶůů�ƉĂŐĞ�ŽĨ�ĐĂůĐƵůĂƟŽŶƐ�ĂŶĚ�ĚŝĂŐƌĂŵͿ



W.A. Seymour
No 1 Squad
“A” Squadron

Beardmore
(1) No 1 stroke Plunger ascends uncovering oil inlet

Θ�ƉĞƌŵŝƫ ŶŐ�Žŝů�ƚŽ�ŇŽǁ �ŝŶ
“ 2 “ dŚŝƐ�ƉůƵŶŐĞƌ�ƌĞŵĂŝŶƐ�ƐƚĂƟŽŶĂƌǇ�Θ�

No 2 plunger ascends sucking oil
into the barrel

“ 3 “ First plunger descends covering
inlet pipe while second plunger
ƌĞŵĂŝŶƐ�ƐƚĂƟŽŶĂƌǇ͘

“ 4 “ Second plunger descends forcing oil
to bearing surfaces while first 
ƉůƵŶŐĞƌ�ŝƐ�ƐƚĂƟŽŶĂƌǇ



;&Ƶůů�ƉĂŐĞ�ĚŝĂŐƌĂŵ�ŽĨ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ǁ ŝŶĚƐƉĞĞĚ
ĂŶĚ�ĚƌŝŌͿ



;&Ƶůů�ƉĂŐĞ�ĚŝĂŐƌĂŵ�ŽĨ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƟŵĞ
to get to target)



A bombing ĞǆƉĞĚŝƟŽŶ�ƚŽ�ƚŽǁ Ŷ�ϮϱϬ�ŵŝůĞƐ�Ăǁ ĂǇ����d͘�͘ �
300°
If wind blows 25 mph from 165° T A.S. 100 mph
? hrs petrol making allowance for climbs etc.

;/ůůƵƐƚƌĂƟŽŶ�ŽĨ�ĐĂůĐƵůĂƟŽŶƐ�ĂŶĚ�ĚŝĂŐƌĂŵͿ

An allowance is made of 1 hour 31 mins
7 hrs of petrol will be carried.



Aeroplane sent out along a track 340° T wind from
185° T 30 mph. A.S. 90mph. 6hrs of petrol is carried
? R.A. making allowance

;/ůůƵƐƚƌĂƟŽŶ�ŽĨ�ĐĂůĐƵůĂƟŽŶƐ�ĂŶĚ�ĚŝĂŐƌĂŵͿ



Aeroplane over A. Proceed C.C. 90° A.S. 85mph
�ŌĞƌ�ϭ�ŚƌƐ�Žǀ Ğƌ��͘ �ϳ Ϭ�ŵ���ŽĨ�� ͘ ���͍ �ĚŝƌĞĐƟŽŶ�Θ�
velocity of wind Var 15° W Dev 5° E

;/ůůƵƐƚƌĂƟŽŶ�ŽĨ�ĐĂůĐƵůĂƟŽŶƐ�ĂŶĚ�ĚŝĂŐƌĂŵͿ



Bombing:
From Nancy to:
Cologne 160 miles
Coblenz 120 “
Darmstadt 140 “
Mayence 130 “
Strasburg 70 “
Mannheim 120 “
Frankfurt 150 “
Karlsruhe 104 “


