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THE THEORY OF DEAD RECKONING

z 69, 4 and B are two objects which are separated by
¢ and the bearing of B from 4 is
be 159° true. An aireraft flying
B for the purpose of determin-
md, takes 8 min. to make the dis-
! this requires a heading of 181°
o air speed of 70 knots. In this
the rate of passage over 10
> min., the ground speed is 75
= hour. Therefore, the frack is
from A through B to P, the dis-
~ being 75 knots. The heading
wn, of course, 181° and 70 knots.
P indicates the force and direc-
wind. It may be reasoned in clL_2840s 270° 5
this result that the aireraft Fi6. 69.—Obtaining
m A a‘dong the h(‘."l(“T'J;L_‘ AC at foree and direction of
© an hour will not be at ¢ byt Wird from known run.
£, hence it was “blown from € to P in that hour;
is the foree and direction of the wind, which in this
knots from 270°,
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THE RApivs or AcTioN oF AIRCRATT

“ons from a Fized Base.—From the point of view of
r navigator of an aireraft engaged in scouting opera-
work to be performed divides itself into two classes,
perations are so conducted that the aireraft is given
rections as to the area to be covered and the courses
nothing remains for the navigator but to insure that
L oil supply of the aireraft is amply sufficient to cover
I route under the conditions likely to be encoun-
fairly safe-working rule is to allow 25 per cent of the
=dius of the aireraft for g margin of safety. The trip
undertaken without requiring anything of the
t the computation of various headings to be steered

= the patrol.
ther hand, the orders for search may merely indicate
2 in which search is to be made and require the eraft
s much distance as possible in that direction. It is
ssary for the navigator to determine how far he can
* on this course, considering the wind conditions at
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the time. It may also be ordered that the plane remain o=
on the patrol for a certain number of hours; it is then the wos
of the navigator to determine how far out he may go in ordss
that the return may be made on time.

The extent of the operations of the second class depens
entirely upon the force and direction of the wind; it is necess==
to remark that before undertaking the mission the aerolog=
should be called upon for comment, and the navigator mus
determine the wind at the outset with as much accuracy =
possible.

Let it be assumed that a plane with a definite range of actis
is called to leave a fixed base, A, then to scout along the course Al
and return at the expiration of T hr. (Fig. 70). The wind 3

DL o kns C

Tre. T0.—Radius of action from a fixed base.

represented by AC in the figure. Obviously the heading ¢ =
steered from the base A, assuming the air speed equal 1
knots, is CB. At the end of an hour the plane is at B; the &
tance AB represents the rate of departure from the base. (&
this S,. Similarly, the heading to be steered back, the wm
remaining the same (an assumption necessary at this point iz =
demonstration), is CD. AD is the ground speed back, anc =
the case of a fixed base it is also equal to the rate of returz
Now let ¢ equal the time which the eraft will travel away =
the base before turning back, and ¢; the time returning. =5
ously, T = t + t1; also, calling R the distance from base at T
of returning, it follows that

and hence,

R B8 S)
4= S1 s Ss R(»Sl X Ss)

whence
R(Sl G SE) g T(Sl X Sc)-
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“rom which, solving the equation for R,
R = TS X 8
'Sl _]_ ’82

2 is equal to ¢ X S;, and substituting this value i1
Emustion, we get

= .T .x._Si_
Si -+ Sa
Wi gives the time before turning. R, it will be n

W smce from the base at the time of turning. It is
~ary to call this the radius of action. In the abc
=qual to the distance traveled out before turno

w+ ~=ue, however, with a moving base, as will be se&;
W w=e= however, { multiplied by the ground speed
W =ve the distance to go before turning back.

T recapitulate:

R = distance from base at time of turning b:
i = time out;
T = total time of patrol;
rate of departure;
rate of return;
g = ground speed out.
Rk = T(S—I—X—igﬂ t = —T,‘—X S;E and
S:i+ 82’ S1+ 92

Distance out before turning = g X &

En
I

I',I.
Il

L _oerations from a Moving Base.—Operations of

W «~ undertaken from a carrier or other ship
S = while the aircraft is absent on patrol.
W= “or patrol are so worded that the pilot is left
S« ke ground to be covered—i.e., when the cou
W -=nitely prescribed—there is nothing invol
Wews-ion of the patrol except to follow the track
W= however, the navigator is allowed to '

M the extent of his patrol the solution is diff
W == latter class of scouting problem that we :
e The caution concerning a 25 per cent Iuc
- which was given above, applies with even :
lim ~Is from a carrier, where the base to which

W == is subject to the unknown variations of w



TIGATION
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Zrom which, solving the equation for R,

= _T(S‘_X ‘SJ
~S1 + Sz
* Risequal to ¢ X 8;, and substituting this value in the above
~zation, we get
TS+ S
woich gives the time before turning. R, it will be noted, is the
“=ance from the base at the time of turning. It is sometimes
w=tomary to call this the radius of action. 1In the above example
s equal to the distance traveled out before turning; this is
© true, however, with a moving base, as will be seen later. In
- cases, however, ¢ multiplied by the ground speed out, or AB,

¢

w_ give the distance to go before turning back.

o recapitulate:

R = distance from base at time of turning back;
t = time out;

T' = total time of patrol;

81 = rate of departure;

Sy = rate of return;
g = ground speed out.
T(Sl X Sz) T X SQ
el A By A4 NHE g
R Ty it e an

Distance out before turning = ¢ X .

2. Operations from a Moving Base.—Qperations of this charac-

- are undertaken from a carrier or other ship which changes

]

tion while the aircraft is absent on patrol. When the
‘ers for patrol are so worded that the pilot is left no decision
‘0 the ground to be covered—i.e., when the courses for him

definitely prescribed—there is nothing involved in the
wigation of the patrol except to follow the track laid down.

"2en, however, the navigator is allowed to determine for
smself the extent of his patrol the solution is different. It is

.

“h the latter class of scouting problem that we are concerned
=. The caution concerning a 25 per cent fuel margin of

=1y, which was given above, applies with even greater force
= patrols from a carrier, where the base to which the aireraft is

return is subject to the unknown variations of wind and sea.



