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57 ABSTRACT 
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detonatable composition which is both a propellant and 
explosive. One grain design is configured to give a high 
boost acceleration during the burning phase of a perfo 
rated portion of the grain. The internally burning grain 
subsequently changes to an end-burning grain which 
provides a sustaining thrust burning period. The rocket 
motor flies to target with the burning surface progres 
sing towards the head end. The rocket burns to target, 
but the design always provides some remaining propel 
lant which serves as the warhead explosive on impact 
with the target. Detonator means cause the remaining 
unburned propellant to denonate at target impact or 
prior to target impact. This rocket motor design does 
not provide for separation between the warhead and the 
motor case. Therefore, the complete rocket motor trav 
els to the target area. The rocket motor case may be 
serrated to give a controlled shrapnel effect upon deto 
nation at target area which allows all the motor case to 
act as controlled warhead shrapnel. The rocket motor 
propellant grain is shaped in one design at the front end 
with a detonator located within the propellant to ensure 
that the explosive force acts in the desired direction to 
produce a desired shrapnel effect after detonation. 

3 Claims, 3 Drawing Figures 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more specific information on the 
rights associated with a statutory invention registration 
See 35 U.S.C. 157. 
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INTEGRAL ROCKET MOTOR-WARHEAD 

DEDICATORY CLAUSE 

The invention described herein may be manufac 
tured, used, and licensed by or for the Government for 
governmental purposes without the payment to us of 
any royalties thereon. 

BACKGROUND OF THE INVENTION 

Present State-of-the-Art of Rocket Ordnance incor 
porates a rocket motor which propels a missile contain 
ing a desired warhead with such designs isolating the 
warhead from the rocket motor. The warhead uses 
explosives such as RDX, PETN, and Octol, while the 
rocket motor uses double base propellants and compos 
ite propellants for the propelling charge. 

Inherent with a warhead designed to be separated 
from the rocket motor in present State-of-the-Art mis 
siles are additional cost, additional complexities, and 
additional processing and handling procedures. Also, 
additional components, such as bulkheads between the 
motor and the warhead, are required for a missile sys 
tem employing a separable warhead. 

For simplicity of design, reduction of costs, improved 
processing and handling procedures, and elimination of 
extra component parts, a unitary propellant composi 
tion which serves as the propulsion system in flight and 
which is detonated as a warhead explosive on impact 
with the target would be a welcomed addition to the 
rocket ordnance field. 
Therefore an object of this invention is to provide a 

detonatable composition which is both a propellant and 
a warhead explosive in a single rocket motor case. 
Another object of this invention is to provide a pro 

pellant grain configured to give a high boost accelera 
tion, a sustaining thrust, and a remaining propellant 
portion which serves as an explosive warhead on in 
pact. 
A further object of this invention is to provide a 

single rocket motor case loaded with a combination 
propellant grain and explosive composition having a 
burning surface progressing towards the head end as the 
rocket flies to the target with some explosive propellant 
composition always remaining which serves as the war 
head explosive on impact with the target. 

SUMMARY OF THE INVENTION 

A Class 1.1 detonatable composition which is both a 
propellant and explosive is contained in a rocket motor 
case. The propellant grain is configured to give a high 
boost acceleration, a sustaining thrust and a burning 
surface progressing towards the head end with some 
propellant grain always remaining which serves as the 
warhead explosive on impact with the target. 
One embodiment provides for a serrated rocket 

motor case which results in case breakup upon detona 
tion to give a controlled sharpnel effect. Another em 
bodiment employs an explosive propellant grain having 
the effect of a shape charge at the front end. In this 
design, the explosive propellant grain is shaped to con 
trol the direction of the explosive force after detonation 
by detonator means located within the propellant 
charge to insure that the explosive acts in the right 
direction to produce the right shaping effect. 
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2 
BRIEF DESCRIPTION OF THE DRAWING 

In the drawing, 
FIG. 1 is a rocket motor containing an explosive 

propellant grain having an exposed surface for burning 
after ignition to provide a boost thrust phase, 

FIG. 2 is a rocket motor containing an explosive 
propellant grain having an exposed surface for burning 
after boost phase to provide a sustain thrust phase, and 

FIG. 3 is a rocket motor containing an explosive 
propellant grain having an exposed surface for burning, 
a shape charge at the front end, and a set back base fuze. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to FIG. 1, rocket 10 is illustrated that 
has a forward motor case section 12 and a rear nozzle 
section 14. Between the rear nozzie section 14 and for 
ward motor case section 12, there is a continuous rocket 
motor case 16 which may be serrated for shrapnel ef 
fects. Contained within the rocket motor case 16 is a 
detonatable Class 1.1 composition 18 which is both a 
propellant and explosive. Positioned at the forward 
motor case section and in contact with the explosive 18 
is a detonation fuze 20. The burning surface area is 
designated 22 during boost phase, and the designation is 
changed to 24 when the boost burning phase is com 
pleted and during the sustaining thrust phase as further 
explained below. 

In the design of FIG. 1, the grain is configured to 
give a high boost acceleration, then a sustaining thrust. 
As for example, in FIG. 2, the remaining Class 1. pro 
pellant charge 18 after boost phase depicts a burning 
surface 24 which progresses at a slower rate due to a 
change to an end burning grain having less burning 
surface area as compared with burning surface 22 of 
FIG. 1. Thus during the sustaining thrust period, (as a 
result of the continuation of burning of propellant 18), 
the rocket flies to the target with the burning surface 
progressing towards the head end. The rocket burns on 
way to target with some propellant 18 always remaining 
which will be detonated on impact or prior to impact 
after activation of detonation fuze 20 by appropriate 
activation means well known in the art. 
The uniqueness of design of FIG. 1 is that there is no 

separation between the warhead and the motor case. 
With such a simplicity of design i.e., integral rocket 
motorwarhead, cost is greatly reduced, the ability to 
load the rocket in processing and handling is also 
greatly reduced, and components such as the bulkheads 
between motor and warhead are no longer needed. Also 
in this specific design, the motor case 16 may be ser 
rated to give a controlled shrapnel effect. This allows 
all the motor case to act as controlled warhead shrapnel 
which is also unique. Another design of this invention is 
shown in FIG. 3 wherein like numerals are shown for 
like parts as shown in FIG. 1 but containing a shape 
charge 26 at the front end. The same similar concept is 
used in which the propelling charge 18 and the explo 
sive charge 18 are one and the same thing, i.e., Class 1.1 
detonatable propellant. In FIG. 3 design, the front of 
the rocket is left hollow to hold the shape cone 26, and 
the detonator fuze 20 is located within the propellant 
charge 18 to insure that the explosive acts in the right 
direction to produce the right shaping effect. 

Class 1.1 detonatable propellants can be selected from 
formulations to meet requirements for burning rates and 
explosive needs for the rocket motor structures illus 
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trated and disclosed for use in accordance with this 
invention. 
We claim: 
1. A rocket motor comprising a rocket motor case 

having a forward end which is continuous with said 
motor case extending from said forward end to an aft 
end; a nozzle secured to aft end of said motor case; a 
propellant grain contained within said motor case, said 
propellant grain being a common burning propellant 
and an explosive propellant, said propellant grain hav 
ing an exposed outer surface which burns as an internal 
or perforated grain propellant during a boost phase to 
provide boost thrust, said propellant grain surface burn 
ing to an end-burning propellant at completion of boost 
phase and continuing to burn to provide sustaining 
thrust during sustaining thrust phase, said end-burning 
propellant burning surface progressing towards said 
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4. 
forward end, said propellant grain being of such a pre 
determined amount to always have an amount of pro 
pellant grain remaining when said rocket motor reaches 
the proximity of a target; and detonator means con 
tained in said rocket motor case and in intimate contact 
with a portion of said amount of propellant grain re 
maining and said detonator means being set off in prox 
imity of the target to cause said amount of propellant 
grain remaining to be exploded and to provide an explo 
sive force to the target. 

2. The rocket motor as disclosed in claim 1 wherein 
said detonation of said propellant grain is achieved prior 
to impact with a target. 

3. The rocket motor as disclosed in claim 1 wherein 
said detonation of said propellant grain is achieved at 
impact with a target. 
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