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ATTATNHMENT OF & STRAICHT-LINT TRAJECTORY i'OR A PRESET

o

A °tudy ieg made of the “equireme te for the attainment
of & straight-line trajectory for a rreset puided miss
in the presence of wind or target motion. The analysis
indicates that: (1) the stva1~ht line trajectory 'that will
hit a target is a path that is straight relative to axes
fixed ir the target, but not necessarily st aight relative
to azes fixed in the air; (2) the launching airplane
should iteelf he on a :tralght line collision course in
order to establich the rircht direction of launching and
tqe rirnt 1ntell:renpc for tihe preset zuided missile;

(3) the straight-line collision course is characterized Dy
a conztant qlrectlon in azpace for the line of sifht to the
tarzet {nermed infinite navication); and (4) the automstic
>1lot in the missile should be arranged to oppose any
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eleration normal to 2 cdirection estahlished by the line
sirht at launching, but any cesired acceleration may
e permitted parallel to the line of sight.
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A =imple “orbeight mounting is proposed whereby the
of the launclhing airplane can attain the desired
eht-1ire collision course by flying the airplane so
keep the tarret on the crosshairs. Pecomrendat¢on
e chat this bombsipght mechanism be constracted and

d in Tlisht.
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It has been thought that bombing teechnique would be
eimplified in the extreme by arranging the missile to



in & stra eht-1ine course slong the direction of
ting. The lack of curvature in the trajectory would

o
appear to eliminate range as & variable. Presumably, the
pllot would then have merely to dive along the line of
ioh

sirht toward the tearget and release his bouwbe at any time.

A proner nicture, however, is not as sim
Top eya““iv a wind velocity is eguivalent to
velocity in the opnoaite direction., an alirpl
so as to keep & in its sicht (1
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for the so-called = Lk i Ui¢ o :

a 2 line path velatlve to the ground (axes
i et).

¥ the tarset 1g moving to the right it iz &
g were moving to the left relative to
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thie target. herefore, wind and target noticon have
eqguivalient ts. The remarks of the last paragraph
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d to apply when wind and target moticn
by replacing the word "ground“ wherever
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word "target". Only constant wind or,
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he bombhling alrnlane mus sultatle cource in

to aim the strairsht-1line missile inbto the target,

cen of figure 2 is shown the vector velovity Glagram
e

alrplane in the Alving ccurse for the cacse
. neadwind In the ] of the figure are shcwn the
pathe of the alrhiu e and the target relative Lo a frame
of reference fixed in and moving with the air. At the
bottom of the figure is shown the path of the airplane
relative to a frare of reference fixed in the tvarget. If
¢ maintains the forward sneed of the airplane
tted no normal acceleration, the fipgures will
misgsile ag well as to the airplans,

It 1z evident that the g ed vector of figure 2
lies along the lire of sight in ee diagrams arnd lies
sgiong the path in the bottom diag furtl I TLHOTE, the
1i T eip saintains a constant Jdirection in spuce.

Th de 8 are characteristic of what may be called
8 ¥ collicsion course.

The stralght-line collislon course has been treated
in an uvnpublished report on some lateral paths of tarvget-
gseeling aircraft 1e7d+:ve to axes fired in the air. The
term conetant navigst aDO1 eo to moticn whereln the
1ine »f sight o the yriastant angie with
thie flight peth. The tion 1is
anplied to wobion wh s through
an an~le thst 1is n rough hy
the line of gizht. = avigation
ratio. Evidently, fc ration,
sometimess called 1GO ne of sight
must remain fixed in ight-1ine
collision course is gation. On
the other hand, 1 is attained
with congtant n g ine of
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course renresents a general case of iafinite navigztion
(1f the targct moves along a straight line with constant
sneed) and a speclal cacse of constant navigation.
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he
eratiorn, depre ri the epeed and dive angle at launching
erd borbe with rocket boost will, of course, experience a
larze ccceleration. rlgure 2 is gtill correct for the
lauvnching zirrlane and figure 3 ayplies to the aCCclpPutng
mieg=sile. In fipure T the accelera tion of the missile is
sunpozed to be conetrained by an auuumafﬁc pilot to lie
along the proper direction to insure hit 1g the target.
At the top of the ficure ig shown the vector velocity
diagram for the misslle at C, 5, and 10 seconds after
launching. In thie middle are shown the paths of the missile
and the target relstive to ths alir wiith the extended path
nf thie launching airplans dotted in for comparison. At the
.bottom &Te shown the paths of the missile and airplane
relative to the tzarget.

A sirrificant feature is that the path ol the missile
relative ta the air {fig. 3, middle) is curvesd by the
scceleration, hut the peth relative to the tur~<t i= &
straicht lins (bottom). 7Tre only sflect of the acceleration
in thi:s case 1s to cause the missile 5 reach the target
sooner, ant the trajectory relative tc the target 1s along
the sawe p igure £ for the launching airplane ond

s

tre zonstanb-apeed m

The initial vr,uro-ope d vecltor lies along the line
of sirhit in f & for tue acceleruting miesile just as
it coes in fi;‘. 2 for the launchlﬂg arvlane and the
constant-speed missile. The additional Tactor is that the
acceleration of the wmissile (ihe v-locity cained per unit
time in fing. 3) is constreined to he alons the linc of
cirht. The line of =sight 1s, in reneral, inclined to the
fore~-and~aft axis of the missile &g in flgure 3. Therefore,
thie accsleration must likewise be inclined to the fore-and-
eft axis of the missile. Thiis is & case ol infinite navi-
ration., Tt no longer fits the definition of constant navi-
Fation because the offset of the linc of =sight Irom the
flight path varies continuously (fig. 2, middle).
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RECOUMENDATION FOR RESEARCH

Tt has been shown that the establishment of a straighte
lire collision couvrse for the launching airplans ig¢ a
logical prereqt 1site to the attainment of a stralght-line
traleatoey l“P ite ”lu,11€. Wind or target motion reguire
Lthiat the n to establish this
c,llision rmachaniasm described
in the la grabling the pilot
to atiain 3 v the airplaﬂe S0 8.8
to keep d.'hiﬁ It is eﬂowmandcd
thet sueh e conmtructed and tested
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Target
Figure 1l.- Pursuit path due to wind or target

motion,
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Target
Figure 5.- Transition from pursuit path to collision course.
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Target
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15 sec. Target

Figure 2.- Airplane on proper bomb-aiming course:
in vertical plane. Top, composition of velocities.
paths of airplane and target relative to the air.
path of airplane relative to the target.

rrojection

Middle,
pcttom,
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Missile

10 sec.

Target

Figure 3.- Accelerating missile on straight-line trajectory:
projection in vertical plane. Top composition of veloci-
ties. Middle, paths of launching airplane (extended),
missile and target relative to the air. Bottom, paths of
airplane and missile relative to the target.
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A - Airspeed
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Figure 4.~ Airplane on proper bomb-aiming course; projection
in horizontal plane. Top, composition of velocities.
Middle, paths of airplane and target relative to the air.
Bottom, path of airplane relative to the target.




