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be suﬂpyrtﬂd on the new launcher by three 'butto

protrude from the skin of the missile for 1l6ading

retract after launc ”Yﬁse buttons will each with

an axial (tensile) 1ouq of just over 13,000 1bs.

previously stated, from structural and other consider
noeuvre after launch is restricted to 14G in any one

or a total of 20G, thus, taking a safety :
the missile structure must withstand

L

UNCHER DETAILS

launcher, whose rails pick up on the retracting 'buttons'
missile as previously described, provides three feet
guidance to the missile. This launcher has not yet been
out in flight, as all the test launches carried out
\ave been from zero-length launchers

t er here ”esf“ibec is the proposed prototype launcher,
described by Bulder as: Missile, Launcher, Aero 1A and is for
Sparrow I OV1J. A new launcher is in design for production
_‘¢i;r nt which will be designated as the Aero 2A Universal
Launcher. (i.e. capable of carrying Sparrow I - II - III)

The Aero 1A launcher is 80" long, and weighs 36 lbs. The
controlled 'run' of 3 feet is tli imum length requi ired to
provide the missile with sufficler stability to allow the
wings to be loc?eﬂ for & second after la without collision
during that period. This time is necessary to allow the
missile to clear the aircraft before introducing a possibly
violent manoeuvre , but should be as short as kOS“j nle, as
guidance is most effective early in flight. hus too long a
"eontrols locked" period would mean a reductmon in the
max’wuh steering error allowable at any given Hange.

should be noted that the missile antenna is gyro stabilized,
aﬁi this gyro is uncaged at 5.0 mS prior to launch, therefore
the a,tcn““ will maintain its orientation des pite missile
manoeuvre due to local flow, after launch.

The missile, when launched, is only marginally stable but

becomes more stable due to forward shift of C.of G during the
motor burning period.

MISSILE AUXILTARIES

There are two proposed methods of deriving the launching
information, one from AI radar, and the other from an optj(57
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three dimensional simulation, the

average missile 1s 12' to 16' RMS.

Ten test vehicles have been made and fired, and five

would have succ e»‘Pully cerplv*wﬂ their required role.

first 2 failed to steer immediately after launching,

was found to be due Cf loss of 1ock~3n caused by the change

of impedances within the missile after launch, due to the

removal of the mass of metal of the launcher from the xicini%;

of sensitive tuned circuits. This was an n"orvlg‘* a

should have been foreseen. In two other mil issiles power Sup!;“

failure was responsible for loss of control, one due to an

excessive G load, the other burnt out due to some unspecified
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shock., The fifth failure lost lock due to some unknown
cause, he miss 1i tance of the five successful missiles
were: 8', : 12', 16' and 45' respectively.
The maximum altitude considered was 50,000', but Douglas
are confident that there is no immediate altitude limita-
tion, but capabilities do start falling off with altitude.
Minimum altitude of operation is Jery satisfactory; of Lhe
triazls carried out, one was at 1,100', and another at 70C‘',
anﬁ b@td ~@r; successful, It is predicted that satisfactory
arrie as low as 400', however, as
thp uixiz<a xeight for CGI operation, lower uitituies
than this need not be considered.

MISSILE LAUNCHER LOCATION

It has been already stated that only external stowage has
been considered by Douglas up to tkﬁ yresent, and internal
6 }) , . *
stowage presents a number of problems, as does the location
g€ I : P ’
of missiles in proximity to one anatheL.

The necessity of the missile to achieve lock-on prior to
launch is the main problem, and the difficulties will be
discussed. In the present Douglas configuration one missile
is carried under each wing, with its nose extending ahead of
the wing. This installation may not be ideal aerodynamically,
and tests have shown that two missiles Carrieﬁ externally

will reduce maximum speed by 40 knots at M.0.8 and by mor

than 60 knots at lM.1l.4. There is a te&perdturm limitation

due to aerodyn amic heating with supersonic carry. In all
other respects this is an 1deal installation, missile

manoeuvre after launch is unrestricted;. antenna look angles
are unrestricted; and launching is as simylo as possible.
However, 1if the missiles are internally stowed close to one
another they must be extended after AI lock-on, their antennae
servoed onto the target, or, if previously servoed, they

must be servoed to compensate for their change of line of
sight. An extreme error of 2 degrees can just be tolerated
but it is highly desirable that the line of sight error
should not exceed % degree, and this would call for accurate
launching mechanism, Bmt by far the greatest problems are
those of awvoiding the Jis“iles fouling the mother ship after
launch when c<ntrol must be 1ntroduced, with its consequent
sudden manoeuvre, within'; second of launch., The missile '
look angle, ¥hen obscured by the fuselage ahead of 1%, presents
a 1J‘ob’em in manceuvre, although Doug_as have done successful
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