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[57] ABSTRACT

In a munitions system, a cylindrical canister is fired over
a target. The canister carries a target sensing infrared
device and, when a target 1s detected, a projectile 1s
fired downward from the bottom of the overflying
missile. A spinning motion is imparted to the missile' to
stabilize 1ts flight, and a wobbling motion is imparted to
the missile to provide a larger target area. The projec-
tile forms a concave lower end to the missile and 1s fired
by an explostve charge.

31 Claims, 10 Drawing Figures
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1

OVERFLYING MUNITIONS DEVICE AND
' SYSTEM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

DESCRIPTION

1. Technical Field

This invention relates to a munitions system and sub-
munition which may be used mn ground-to-ground or
air-to-ground tactical warfare situations against ar-
mored vehicle targets. The subject submunition 1in-
cludes a missile containing a projectile.

2. Background Art

Conventional munitions designed to counter armored
vehicles include both ground and air-launched projec-
tiles which must impact the target to be effective. Accu-
racy of the initial launch conditions of elevation, azi-
muth and velocity, coupled with subsequent aerody-
namics effects during the trajectory to the target, domi-
nate the performance of these munitions. Guided muni-
tions do not rely so heavily on the accuracy of initial
launch conditions but are generally more complex and
costly and potentially [vulnerably] vulnerable to

enemy countermeasures.

An object of the present invention is to provide a
submunition which is both effective and relatively inex-
pensive as compared to guided systems yet which offers
the opportunity to search for and engage a target during
its flight.

DISCLOSURE OF THE INVENTION

In accordance with the invention, a submunition
overflies a target area following a ballistic path 1n a
manner similar to that of a clay pigeon or “Skeet” at a
shooting range. The munition carries a downward di-
rected projectile such as a Miszray Schardin type war-
head commonly known as a self-forging fragment war-
head. Preferably the submunition is configured as a
short cylinder, the length to diameter ratio being gov-
erned by a number of system considerations. Means
such as spin imparted to the submunition provides sta-
bility during flight with the projectile directed down-
ward. An infrared sensor or other target sensing device
is embodied on the submunition to trigger the firing of
the warhead when an appropriate signal 1s received. To
increase the ground area scanned by the sensing cle-
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ment, a wobbling or precession motion 1s imparted to

the submunition during 1its flight if such motion 1s war-
ranted by the engagement scenario.

Launch of the submunition along its trajectory may
be accomplished by explosive or rocket propelled ejec-
tion from a suitable launch tube or by centrifugal forces
imparted by spinning of a munition delivery vehicle
about an axis parallel to but offset from the munition
spin axis. In the latter case, the munition receives both
spinning and lateral displacement motion. Other meth-
ods of imparting spin are by a strap, a pin/groove ar-
rangement, a friction band or rack and pinion. Wob-
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bling motion may be imparted by an off-center bob-

weight or a small explosive coning charge.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, features and advan-
tages of the invention will be apparent from the follow-
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ing more particular description of preferred embodi-
ments of the invention, as illustrated in the accompany-
ing drawings in which like reference characters refer to
the same parts throughout the different views. The
drawings are not necessarily to scale, emphasis instead
being placed upon illustrating the principles of the in-
vention.

FIG. 1 1s a cross-sectional view of a submunitions
device embodying this invention;

FIG. 2 1s an exploded view of the submunitions de-
vice of FIG. 1;

FIG. 3 shows the submunition missile of FIGS. 1 and

-2 as it 1s launched from a launching tube;

FIG. 4 is a plan view of the missile positioned in the
launching tube of FIG. 3 and showing the strap for
imparting spin to the missile with firing;

FIG. 5 shows a trace of the ground area subject to
attack by a wobbling, spinning missile;

FIG. 6 1s a plan view similar to FIG. 4 but showing an
alternative embodiment for imparting spin to the missile
by an off-center weight;

FIG. 7 1s a plan view of another embodiment of 1m-
parting spin to the missile by a pin and groove;

FIG. 8 1s a plan view of yet another embodiment for
imparting spin mcluding a rack and pinion;

FIG. 9 1s still another means of imparting spin includ-
ing a friction surface;

FI1G. 10 1s a perspective view of an alternative em-
bodiment of the munitions device with means for im-
parting wobble to the spinning missile.

BEST MODE OF CARRYING OUT THE
INVENTION

As shown in FIG. 1 and the exploded view of FIG. 2,
a missile 12 is in the form of a canister having a cylindri-
cal warhead housing 14. The housing 14 is separated
into an explosive charge chamber 18 and an electronics
chamber 20 by a recessed floor 16. Electronics in the
chamber 20 are covered by a flat, end plate 22. The
opposite end of the canister missile 12 is closed by a lens
24. The metal lens 24 retains an explosive charge 23 in
the chamber 18 and serves as a projectile when the
explosive charge is 1gnited.

Similar lens projectiles are used in conventional
mines and the like but are directed upward. The lens is
termed self-forging because, when fired, the explosive
charge inverts the curvature of the lens so that the lens
becomes a bullet shaped projectile. With the present
arrangement, the lens 24 is directed downward to pro-

‘vide a concave lower end to the submunition. With the

cylindrical housing 14 and flat end plate 22 the lens
provides an inverted saucer configuration. The spinning
inverted saucer has high stability in flight and 1s a
source of additional lift to the missile. The stability of
the spinning missile insures that the projectile, lens 24, is
directed downward along the entire missile trajectory.

To senses a target, an infared target detection device
with optics 26 is mounted to the outside of the housing
14. The target detection device might also be mounted
within the housing. Within the electronics chamber 20,
two batteries 28 and 30 serve as the power supply. Tar-
get detection electronics 31 and 32 analyze the stgnals
received from the infrared detector and distinguish
between a target, such as an armored vehicle, and back-
ground. Other suitable target detectors may, for exam-
ple, be of the magnetic, optical or audio type.
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A safing and arming device 34 is provided to prevent
1ignition of the explosive charge 25 until the safing and
- arming device detects the translational and angular
acceleration of the missile when it is fired. To initial
firing of the explosive charge 25, a precision initiater
coupler 38 is provided. This initiater coupler is a small
charge which is ignited upon detection of a suitable
target. _

In use, the missile is propelled from a launching de-
vice such as shown in FIGS. 3 and 4 at a velocity of 100
to 200 feet per second to ranges of several hundred feet.

The launcher is a rectangular tube 40 from which the
missile 12 1s fired by an explosive charge 42. To impart

spin to the missile 12 about a vertical axis, a frangible
strap 44 1s fixed at one end to the firing tube and
wrapped partially around the missile 12. The opposite
end of the strap is fixed to the missile by rivets. This
strap has notches 46 formed adjacent the rivets so that,
as the missile leaves the tube 40, the strap breaks to
disconnect the missile from the tube. |

It can be noted in FIG. 3 that the strap is attached to
the missile above the center of gravity. This imparts a
torque in a roll plane as the strap is released. As a result,
the missile spins off with precession, that is with a wob-
bling motion. With wobbling of the missile, the submu-
nition scans the ground and can fire upon a larger area.
This larger area is indicated by the coning action shown
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Rather than by placing the spin imparting means off
center, wobble can be separately induced. For example,
a small coning charge may be fired after the missile has
been launched. The charge would be positioned on the
misslle to provide torque in a roll plane. FIG. 10 shows
another means for imparting wobble to the spinning
missile. A bob 68 is positioned at the end of a hinged
support arm 70 such as a rod or a flexible line. After the
missile is launched centrifugal force from the spin of the
missile causes the bob to swing outwardly. Since the
arm 1s connected off center, the missile wobbles. The

frequency of the wobble can be changed by adjusting
the length of the arm 70.

In each of the embodiments described, the missile 12
is fired over a target. When the target is sensed, the
explosive charge 25 carried by the missiie is ignited and
a projectile 24 1s propelled downward onto the target.
As already noted, in many cases the top of a target is
more vulnerable than the front or sides. Thus, a projec-
tile fired from above has greater effect. Also, the trajec-
tory of the missile is not significant so long as the target
1s In the target area of FIG. 5.

It should be recognized that the projectile 24 may be
of any type. For example, it may be solid or fragmen-
tary, and it may carry its own explosive charge.

The missile need not be launched by means of an
explosive charge. For example, a centrifugal release of

the missile i1s feasible. Also, the launcher need not be
located on the ground. It may, for example, be dropped
by parachute with a plurality of missiles launched as the
launcher falls toward the ground.

While the invention has been particularly shown and

-at 48 in FIG. 3 and by the target area with flight shown
~1n FIG. §. As the distance of the missile above ground
‘increases and then decreases along its trajectory, the
=ground which 1s scanned by the infrared detector and to
“which the projectile 24 is directed is as shown at 50 in

30

FIG. 5. Without wobble, the ground scanned is along a

described with reference to preferred embodiments

smgle straight line 52. It can thus be seen that the target 35 thereof, it will be understood by those skilled in the art

area, or footprint, of the missile is much greater with that various changes in form and details may be made
«spin and wobble. With such a large target area deter- therein without departing from the spirit and scope of
~mined by the entire missile trajectory and the extent of the invention as defined by the appended claims.

the wobble, the missile need not be fired directly to, or We claim:

even directly over, a target. This greatly reduces the 49 1. A munitions system comprising:

accuracy required for single shot firing of a cannon or a missile having a projectile mounted for downward

mortar, and it reduces the number of devices which firing from the bottom of the missile;

must be fired with random firing. Because fewer de- means for propelling the missile along a ballistic tra-

vices must be fired, each device can be provided with jectory to overfly a target; |

increased munitions capacity. Also, the projectile 24 is 45  stabilizing means for stabilizing the missile in flight

fired directly or almost directly downward onto the with the projectile directed downward;

target. The top of the target is often its most vulnerable means for imparting a lateral precession motion to the

side. missile relative to the [target] trajectory;

To insure that any target within the footprint of the detector means carried by the missile for detecting a
missile be detected, the maximum interscan spacing 54 sg target below the missile; and

in the firing path 50 must be less than the expected
target width. To that end, the spin rate must be suffi-
cient for a given velocity of the missile.

Other means for imparting spin to the missile are
shown in FIGS. 6-9. In FIG. 6, a weight 56 increases
the mertia on that side of the missile. That side thus has
a slower acceleration, and spin is imparted. _

In FIG. 7, a pin 58 on the missile is guided by a
groove 60 in the launching tube 40. When the missile is
fired, the pin follows the groove and thus imparts spin.
The groove may be opened at its terminal end or the pin
may be frangible. Alternatively, the groove may be in
the missile and the pin may be secured to the launching
tube 440.

In FIG. 9, complementary teeth on the missile and in
the launching tube 40 provide a rack and pinion effect.
And 1n FIG. 8 a high friction surface 66 to one side of
the launching tube 40 provides a similar effect.
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means carried by the missile for propelling the pro-
jectile downward from the missile toward the tar-
get upon detection of the target.

2. A munitions system as claimed in claim 1 wherein
the stabilizing means includes means for imparting spin
to the missile about a near vertical axis.

3. A munitions system as claimed in claim 2 wherein
the detector means is an infrared detector.

4. A munitions system as claimed in claim 1 wherein
the means for imparting precession is an offcenter bob
extending outwardly from the spinning missile.

5. A munitions system as claimed in claim 1 wherein
the means for imparting precession is an explosive
charge.

6. A munitions system as claimed in claim 2 wherein
the missile is a cylindrical canister.

7. A munitions system as claimed in claim 6 wherein
the cyhndrical canister carries an explosive charge for
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propelling the projectile downward from the bottom
end of the canister.

8. A muntions system as claimed in claim 7 wherein
the projectile is a lens which forms a concave lower end
to the mussile.

9. A munitions system as claimed in claim 8 wherein
the projectile is a self-forging device.

10. A munitions system as claimed in claim 6 wherein
the missile has a concave bottom end.

11. A munitions system as claimed in claim 2 wherein
the means for imparting spin to the missile is a discon-
nectable strap attached to the missile and to the means
for propelling the missile.

12. A munitions system as claimed i1n claim 2 wherein
the means for imparting spin to the missile is an off-cen-
ter weight.

13. A munitions system as claimed in claim 2 wherein
the means for imparting spin to the missile is a pin and
groove connection between the missile and the means
for propelling the missile.

14. A munitions system as claimed in claim 2 wherein
the means for imparting spin to the missile is a high
friction surface between the missile and the means for
propelling the missile.

15. A munitions system as claimed in claim 2 wherein
the means for imparting spin to the missile is a rack and
pinion connection between the missile and the means
for propelling the missile.

16. A munitions system as claimed 1 claim 1 wherein
the means for sensing the target is an infrared detector.

17. A munitions system as claimed in claim 1 wherein
the missile carries an explosive charge for propelling the
projectile downward from the missile.

18. A munitions system as claimed in claim 17
wherein the projectile is a self-forging lens which forms
a concave lower end to the missile. |

19. A [submunition] munition to be launched along
a ballistic trajectory to overfly a target, the [submum-

tion] munition including:

a generally circular missile to be propelled over a
target with a spinning motion about a near vertical
axis;

means for imparting a lateral precession motion to the
missile relative to the [ target] trajectory;

a projectile carried by the missile and to be fired
downward from the bottom of the missile toward
the target;
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detector means carried by the missile for detecting

the target; and

means for propelling the projectile downward from

the bottom of the missile upon detection of a target.

20. A submunition’} munition as claimed in claim 19
wherein the means for sensing a target is an infrared
detector.

21. A [submunition§ munition as claimed in clalm 19
wherein the means for propelling the projectile is an
explosive charge. |

22. A [submunition] munition as claimed in claim 21
wherein the projectile 1s a lens whlch forms a concave
lower end to the missile.

23. A [submunition} munition as claimed in claim 22
wherein the projectile 1s a self-forging device.

24. A [submunition] munition as claimed in claim 19
wherein the [submunition] munition has a concave
lower end.

25. In a munition system for propelling a munition along
a ballistic trajectory, housing means characterized by stable

flight relative to an axis transverse to the trajectory when

propelled along said trajectory, and means for imparting to
the housing lateral precesszonal motion relative to said
trajectory.

26. A munition system as defined in claim 25 wherein
the means for imparting precession is an off-center bob
extending outwardly from the housing.

27. A munition system as claimed in claim 25 wherein
the means for imparting a precession is an explosive charge.

28. A munition system as defined in claim 25 wherein
the housing Is cylindrical

29. A munition system as defined in claim 25 wherein
the means for imparting precession imparts a torque in a
roll plane.

30. A munition system as defined in claim 25 wherein
the housing is characterized by rotational stability about a
vertical axis.

31. In a munition system far propelling a munition along
a ballistic trajectory to overfly a target zone, the combina-
tion of: |

housing means characterized by spin about an axis

transverse to said trajectory when propelled along said
trajectory; |
means for imparting to the housing means lateral preces-
sional motion relative to said trajectory; and
detector means having a field of view and carried by said
housing means for scanning to sense a target in said

field.

X 0k % % %



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : RE 32,094
DATED . March 25, 1986

INVENTOR(S) : John V. Atanasoff, W. Kenneth Clark,
David Henderson, and Kenneth W. Wreghitt

It s certified that error appears in the above—identified patent and that said L etters Patent
are hereby corrected as shown below:

Column 2, line 59, please change "senses" to ~-gense--
Column 3, line 4, please change “initial" to --initiate--

Column &, line 5, please add. . a left bracket before the
word "submunition" '

| Signed and Sealed this

| | Seventh Day of October, 1986
[SEAL)

Attest:

DONALD J. QUIGG

Antesting Officer Commissioner of Puatents and Trademarks
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