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@ Jet-propelied missile with single propeliant-explosive.

@ A spin-stabilized spherical jet-propelled missiie (10) is
disclosed for use in combination with a launching apparatus
which includes rotary means for rotating the missife and rele-
ase means for releasing the missile after a period of initial
spinup. The missile (10) includes a housing (42), an exhaust
nozzle {46) on the housing, and a pressure chamber {78} wit-
hin the housing in communication with the exhaust nozzie. A
single explosive compound (74) is disposed as a singular
mass within the housing and has a burn surface {76} exposed
in the pressure chamber (78). An impact fuze {58) is disposed
on the housing (42) remote frm the burn surface (76) of the
explosive compound (74) for detonating the explosive comp-
ound on impact of the missile. Initial burning of a portion of
the explosive compound (74) at said burn surface (76) is effec-
tive to drive gases through the exhaust nozzle (46) and to the
rotary means of the launching apparatus during spinup, and
during flight of the missile, and the impact fuze (58) is effective
to detonate the remainder of the explosive compound (74) on
subsequent impact of the missile. The single explosive comp-
ound (74} comprises a double based propellant including a
high energy plasticizer, such as a nitrated plasticizer, in comb-
ination with a high explosive, such as an HMX crystalline
explosive, to give a relatively slow burn rate and a relatively
high detonating rate.

70
42

F'lG.4_

44 80

Croydon Printing Company Ltd




10

20

0131665

JET-PROPELLED MISSILE WITH SINéLE PROPELLANT-EXPLOSIVE

Background Of The Invention

This invention relates to a jet-propelled projectile,
and particularly to a spherical spin-stabilized missile.

It has become increasingly important to eliminate the
undesirable features associated with a ballistic trajectory
ordinarily followed by rockets and other jet-propelled projectiles,
by forming the projedtiles as spherical spin-stabilized missiles.
The spherical missile spins about an axis upwardly inclined relative
to the intended straight line path of flight and aligned with the
thrust axis of the propulsion jet of the missile. The missile is
released following ignition or activation of the jet propellant
within the missile. The propulsion is effected by the reaction of
the exhaust jet of, for example, a rocket motor housed within the
spherical missile shell.

Such conventional missile systems generally include a
separate rocket motor having its own propellant material and a
separate payload of explosive material, both of which form a
system within the missile shell. The rocket motor propellant
grain is separated from the payload explosive within the missile
shell, the rocket propellant being effective to drive gases through
an exhaust nozzle of the missile during initial spinup and flight
of the missile, and the payload explosive being effective to detonate
the missile upoprimpact thereof responsive to an impact fuze means
on the missile shell.

The present invention is directed to providing a new
and improved jet-propelled missile of the character described wherein
the separate rocket propellant grain and the separate payload

explosive are combined in a single explosive compound which involves
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a‘normal rocket motor ignition procedure followed by propellant

burn of the single explosive compound to the target, and detonation

of the remaining explosive compound by the fuze on target contact.
The invention, therefore, significantly reduces the missile

cost and the overall weight of the missile by eliminating all of

the parts required for the rocket motor. Assembly of the missile

is greatly simplified with a single explosive loading operation

versus the conventional loading of separate propellant and explosive

materials. All of this is accomplished while still delivering

the same amount of explosive material to the target as is possible

with conventional systems.

Summary Of The Invention

An object, therefore, of the present invention is to
provide a new and improved jet-propelled missile of the character
described.

In the exemplary embodiment of the inventibn, a spin-
stabilized spherical jet-propelled missile is adapted for use with
a launching apparatus for facilitating launching of the missilé.
The apparatus includes rotary means and means for supportingrthe
rotary means for rotation about a spin axis coaxial with the exhaust
nozzle of the missile, and means for releasing the missile for
spin-stabilized flight after a period of initial spinup. The
missile includes a housing, an exhaust nozzle assembly, and a
pressure chamber within the housing in communication with the
exhaust nozzle. A single explosive compound is disposed within
the missile housing and has a burn surface exposed in the pressure
chamber. Impact fuze means is disposed on the housing remote from
the burn surface of the explosive compound for detonating the

explosive compound on impact of the missile.
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With this novel missile construction, initial burning of
a portion of the single explosive compound at said burn surface is
effective to drive gases through the exhaust nozzle of the missile
to the rotary means of the launching apparatus during initial spinup
and subsequent f£light of the missile. The fuze means is effective
to detonate the remainder of the single e*plosive compound on impact
of the missile on target contact.

The single explosive compound comprises a singular mass
thereof within the missile housing and is in the form of a double-
based propellant including a high energy plasticizer, such as a -
nitrated plasticizer, in combination with a high explosive, such as
an HMX crystalline explosive, to give a relatively slow burn rate
and a relatively high detonation rate. Such a composition of the
double-based propellant would have a burn rate on the order of
approximately 4,000 feet/second and a detonation rate on the order
of approximately 22,000 feet/second.

Other objects, features and advantages of the invention
will be apparent from the following detailed description taken in

connection with the accompanying drawings.

Description Of The Drawings

The features of this invention which are believed to be
novel are set forth with particularity in the appended claims. The
invention, together with its objects and the advantages thereof,
may be best understood by reference to the following description
taken in conjunction with the accompanying drawings, in which like
reference numerals identify like elements in the figures and in which:
FIGURE 1 is an elevat@onal view of a spherical spin-~-stabilized
missile mounted on the barrel of a rifle;
FIGURE 2 is a fragmented side elevational view, on an
enlarged scale, of the spherical missile mounted on the front end

of the rifle as shown in Figure 1;
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FIGURE 3 is a sectional view, on a further enlarged scale,
of a spin~stabilized spherical jet-propelled missile of the prior
art, including a separate rocket motor; and ' i

FIGURE 4 is a sectional view similar to that of Figure 3,
but illustrating the spin-stabilized spherical jet-propelled missile
of the present invention, having a single propellant-explosive

compound.

Detailed Description Of The Invention

Referring to the drawings in greater detail, and first
to Figure 1, a spherical spin-stabilized jet-propelled missile 10
is shown mounted to the front of a barrel 12 of an assault weapon
such as a rifle, generally designated 14. The rifle showh is
a standard M~-16Al military rifle.
As shown in Figure 1 and in the enlarged view of
Figure 2, a missile support means, generally designated 16,
includes a front upper bracket portion, generally designated
18, and a rear upper latch portion, generally designated 20.
Bracket portion 18 is positioned on the barrel 12 whereby
part of the gas emanating from the barrel is channeled through
a passageway 22 to a pneumatically actuated pin assembly 24 which
is effective to strike a primer on missile 10 to ignite the rocket i
propellant therein, as is known in the art. Latch 20 simply is
provided to lock support means 16 onto the rifle barrel. :
Support means 16 also includes turbine support portions
26 and 27, and a launcher shaft 28. Launcher shaft 28 is disposed
on an axis 34 upwardly inclined relative to an intended straight é
line path of flight 36 generally parallel to the axis of rifle
barrel 12. BAs is known in the art, axis 34 is the spin axis of
missile 10: i.e., the motor thrust of the missile rocket motor.
Axis 36 which defines the line of flight of the missile is the

forward velocity component thereof.
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Rotary means, generally designated 37, includes a
turbine 38 having turbine nozzles 39. The turbine is fixed to
a hub 40 which forms an extension of shaft 28 and which extends
rearwardly thereof. 1In assembly, shaft 28 protrudes rotatably
within turbine support means 26 and 27. Appropriate bearings
ox bushings (not shown) are disposed in turbine support portions
26 and 27.

Release means, generally designated 41, is provided for
temporarily restraining and automatically releasing the spin-
stabilized jet-propelled spherical missile during initial spinup. -
For instance, releasemeans 41 may comprise a fusible link for tem-
porarily restraining and automatically releasing the missile during
spinup. A new and improved fusible joint release means is shown
in co-pending U.S. patent application Serial No. 206,370, filed
on November 13, 1980 to Alan Clark Baker and Joe Thomas Zinn, Jr.,
and assigned to the assignee of the present application. That con-
temporaneously filed application is incorporated herein by reference
simply to show the details of the turbine means 38, the release means
41, and other similar related mechanisms.

Referring to Figure 3, a type of spin-stabilized spherical
jet-propelled missile, generally designated 10A, is shown in accor-
dance with the prior art. This missile includes a housing or shell
42 threaded to a motor case 44 and a nozzle assembly, generally
designated 46, disposed within an aperture 48 in motor case 44.

The missile includes a primer, generally designated 50 and an
ignition chamber 52. An anti-vortex plate 54 is provided to prevent
vortexing of propellant material due to the tendency of exhaust gases
to vortex at the center of a pressure chamber 56. An impact fuze,
generally designated 58, is provided on a forward side of missile 10A,
opposite nozzle assembly 46, to detonate a mass 60 of payload explo-
sive material on impact of the missile at target contact. All of the

aforesaid components of prior art missile 10A are known.
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Missile 10A of Figure 3 also includes an interior casing
62 which contains a propellant grain 64. Casing 62 is threaded at
66 to the interior of motor case 44 to define pressure chamber 56.
Propellant grain 64 has a burn surface 68 which is ignited by means
of primer 50 and materials contained in chamber 52, as is known
in the art. Primer 50 is actuated by known means from gas eminating
from the end of rifle barrel 12. Exhaust gases from the burning
propellant grain 64 pass through exhaust nozzle assembly 46 to tur-
bine means 38 (Figures 1 and 2) to attain desired rotational speed
of the missile during initial spinup as the missile is temporarily
restrained. Release means 41 automatically releases the missile
after reaching the desired rotational speed whereby the missile
rotates about axis 34 (Figure 2) and travels its intended straight
line path of flight 36 toward a target.

The spin-stabilized spherical jet-propelled missile
of the present invention is shown in Figure 4 and is indicated
generally by the numeral 10, corresponding to Figures 1 and 2. It
should be pointed out that the missile 10 shown in Figure 4 includes
basic components corresponding to thermissile housing or shell 42,
casing 44, and nozzlé assembly 46 as described in relation to
missile 10A of Figure 3. Of course, missile 10 shown in Figure 4
also would include primer 50, ignition chamber ring 52, and anti-
vortex plate 54 as shown in Figure 4, but these components have
been deleted in order to emphasize the single explosive compound
of the present invention, as described hereinafter. Suffice it
to say, casing 44 is threaded to shell 42, as at 70, and nozzle
assembly 46 is threaded to casing, 44 as at 72. Impact fuze 58
also is shown.

In accordance with the present invention, a single
propellant-explosive compound 74 is loaded within shell 42 by
a single loading operation so that the compound has a burn surface

76 exposed within a pressure chamber 78 within casing 44. A stress

-
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relief liner/inhibitor 80 is disposed about the interior of the
missile so as to span the juncture between shell 42 and casing
44,

The singular mass 74 of propellant-explosive compound
of the present invention comprises a double-based propellant
including a high energy plasticizer in combination with a high
explosive to give a relatively slow burn rate, at burn surface
76, and a relatively high detonation rate responsive to impact
of fuze means 58. 1In the preferred embodiment of the invention,
the double-based propellant which comprises compound 74 has a *
high energy plasticizer in the form of a nitrated plasticizer,
in combination with a high explosive in the form of an HMX cry-
stalline explosive.

With the single propellant-explosive compound 74 of the
present invention and as described above, initial burning of a
portion of the single explosive compound at burn surface 76 is
effective to drive gases through exhaust nozzle assembly 46 to
rotary means, i.e, turbine 26, of the launching apparatus during
initial spinup of the missile and during flight of the missile toward
a target. Fuze means 58 is effective to detonate the remainder
of the single propellant-explosive compound on subseguent impact
of the missile on target contact. Dot-dash line 82 indicates an
approximate surface of the single propellant-explosive compound
after "burn out" and detonation of the missile on target contact.
It can be seen that considerable explosive material remains for
detonation.

A propellant-explosive compound composed as above described
would have a burn rate at burn surface 76 on the order of approximately
4,000 feet/second, and a detonation by fuze means 58 on the order of

approximately 22,000 feet/second.
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Thus, it can be seen that the present invention provides
a new and improved spin-stabilized spherical jet-propelled missile
which utilizes a novel single propellant-explosive compound to
eliminate the separate rocket motor and propellant grain of conven-
tional missile systems of the character described. The accompanying
conventional parts and separate loading operations conséquently.
are eliminated whereby the present invention significantly reduces
the end-item costs of such missiles.

It will be understood that the invention may be embodied
in other specific forms without departing from the spirit or central ..
characteristics thereof. The present examples and embodiments,
therefor, are to be considered in all respects as illustrative and
not restrictive, and the invention is not to be limited to the

details given herein.
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CLAIMS

l. In combination, a spin-stabilized spherical jet=-
propelled missile, having an exhaust nozzle, and an apparatus for
facilitating launching of said missile, comprising:

said apparatus including rotary means and means for
supporting said rotary means for rotation about a spin axis
coaxial with the exhaust nozzle of said missile, and means for
releasing said missile for spin-stabilized flight after a period
of initial spinup; and

| said missile including a housing, a pressure chamber
within said housing in communication with said exhaust nozzle,
a single propellant-explosive compound within said housing and
having a burn surface exposed in said pressure chamber, and impact
fuze means on said housing remote from said burn surface for
detonating said simple propellant-explosive compound on impact
of said missile; |

whereby initial burning of a portion of said single
propellant-explosive compound at said burn surface is effective
to drive gases through said exhaust nozzle to said rotary means
during spinup and during flight of the missile, and said fuze means is
effective to detonate the remainder of said single propellant-
explosive compound on subsequent impact of said missile on target

contact.

2. The combination of claim ), wherein said single
propellant-explosive compound comprises a double-based propellant
including a high energy plasticizer in combination with a high
explosive to give a relatively slow burn rate and a relatively

high detonation rate.
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3. The combination of claim 2, wherein said high energy

plasticizer comprises a nitrated plasticizer,

4. The combination of claim 3, wherein said high explosive

comprises an HMX crystalline explosive.

5. The combination of claim 1, wherein said single
propellant-explosive compound has a burn rate at said burn surface
on the order of approximately 1,000 feet/second and a detonation

rate on the order of approximately 22,000 feet/second.

6. A spin-stabilized sphericael jet-propelled missile, having
an exhaust nozzle, for use with a launching apparatus which includes
rotary means for rotating said missile and release means for releasing
said missile after a period of initial spinup, said missile comprising:

a housing, a pressure chamber within said housing in
communication with said exhaust nozzle, a single propellant-explosive
compound within said housing and having a burn surface exposed in
said pressure chamber, and impact fuze means on said housing
remote from said burn surface for detonating said single propellant-
explosive compound on impact of said missile;

whereby initial burning of a portion of said single pro-
pellant-explosive compound at said burp surface is effective to
drive gases through said exhaust nozzle to said rotary means during
spinup and during flight of the missile, and said fuze means is effec-
tive to detonate the remainder of said single propellant-explosive

compound on subsequent impact of said missile on target contact.
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7. The missile of claim 6, wherein said single
propellant-explosive compound comprises a double-based propellant
including a high energy plasticizer in combination with a high
explosive to give a relatively slow burn rate and a relatively

high detonation rate.

8. The missile of claim 7, wherein said high energy

plasticizer comprises a nitrated plasticizer.

9. The missile of claim 8, wherein said high explosive

comprises an HMX crystalline explosive.

10. The missile of claim 6, wherein said single
propellant-explosive compound has a burn rate at said burn surface
on the order of approximately 4,000 feet/second and a detonation

rate on the order of approximately 22,000.feet/second.

1l1. A jet-propelled missile, comprising: a housing,
an exhaust nozzle on said housing, a pressure chamber within
said housing in communication with said exhaust nozzle, a single
propellant~explosive compound within said housing and having a
burn surface exposed in said pressure chamber, and impact fuze
means on said housing remote from said burn surface for detonating

said single propellant-explosive compound on impact of said missile.

12. The missile of claim 11, wherein said single
propellant-explosive compound comprises a double-based propellant
including a high energy plasticizer in combination with a high
explosive to give a relatively slow burn rate and a relatively

high detonation rate.
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13. The missile of claim 12, wherein said high energy

plasticizer comprises a nitrated plasticizer.

14. The missile of claim 13, wherein said high explosive

comprises an HMX crystalline explosive.

15. The missile of claim 12, wherein said explosive
compound comprises a singular mass thereof contained within

said housing.

16. The missile of claim 11, wherein said single
propellant—~explosive compound has a burn rate at said burn surface
on the order of approximately 4,000 feet/second and a detonation

rate on the order of approximately 22,000 feet/second.
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