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57 ABSTRACT 
An armor defeating fragment launching device 
wherein a hemispherical tapered dish fragment is dis 
posed at one end of a generally cylindrical explosive 
launcher. The opposite end of the launcher carries a 
detonator or blasting cap and includes a plane wave 
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ARMOR PERCNG FRAGMENT AND LAUNCHER 

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 5 
any royalty thereon. 

BACKGROUND OF THE INVENTION 

The present invention relates to fragmentation sys 
tems and more particularly pertains to armor defeating 
or piercing fragment launching systems where the 
shape and launch velocity are such as to provide armor 
penetration of the projected fragment. 

In the field of armor piercing launch systems it has 
been the general practice of munitions designers to en 
deavor to increase the velocity at which fragments are 
ejected from warheads, shells, etc. It has been felt that 
with greater fragment velocities, these items would 
achieve greater lethal areas and the fragments them 
selves would be capable of defeating harder targets. It 
was found however, that in increasing the initial frag 
ment velocity, for penetration, resulted in breaking up 
at the target as well as jet formation. Thus, although 
techniques have been developed for propelling frag 
ments at hypervelocities both design and fragment con 
figuration were not available to meet the needs of tar 
get penetration. From the foregoing it is clear that an 
armor piercing launch system could be applied to prac 
tical munitions to develop a single warhead which 
would be effective against a wide range of targets such 
as personnel, material, vehicular and armored person 
nel carriers. The present invention solves these inher 
ent limitations. 

SUMMARY OF THE INVENTION 
The general purpose of this invention is to provide an 

armor piercing fragment launch system that has all the 
advantages of similarly employed prior art devices and 
none of the above described disadvantages. To attain 
this, the present invention provides a unique explosive 
launch device coupled with one or more specific frag 
ments. Specifically, the structure includes a generally 
cylindrical high explosive charge which has disposed at 
end of the main octol charge portion a flattened hemi 
spherical tapered dish fragment. The opposite end por 
tion includes a blasting cap connected to a plane wave 
initiator comprising an outer cylinder of composition B 
explosive and an inner cone of Baratol. Intermediate 
these portions is a conical plastic wave shaper. 
An object of the present invention is to provide a sim 

ple, inexpensive, reliable and all-purpose armor defeat 
ing fragment launch system which is effective against a 
variety of different targets. 
Another object is to provide an armor penetrating 

launch system which employs a tapered dish fragment 
that is explosively shaped during launch. 

Still another object is to provide a fragment launch 
ing system which combines a plane wave initiator, a 
waveshaper and a specific fragment for an armor de 
feating device. 
Other objects and many of the attendant advantages 

of this invention will be readily appreciated as the same 
becomes better understood by reference to the follow 
ing detailed description when considered in connection 
with the accompanying drawings. 
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2 
The single FIGURE illustrates, in cross-section, an 

embodiment made in accordance with the principle of 
this invention. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

In the illustrated embodiment of the invention the 
fragment launch charge 10 is essentially cylindrical and 
includes projecting one end thereof, a blasting means 
or cap 11 that is in direct contact with the upper por 
tion which constitutes the plane wave initiator 12. The 
initiator comprises a cylindrical portion 13 of a compo 
sition B explosive and an axially disposed right cylindri 
cal cone 14 of Baratol explosive whose apex 15 is di 
rected toward the blasting cap and whose base 16 con 
stitutes the entire transverse section of the charge 10. 
The remaining main charge portion of the device which 
is of Octol explosive and includes an intermediate sec 
tion 17. Disposed at the opposite end from the blasting 
cap is the fragment 18 which is to be launched and 
shaped in a configuration and launched at a hyperve 
locity in order to be able to penetrate armor. The frag 
ment is embedded in the Octol proximate the end and 
is generally dish-shaped and inwardly tapered with the 
open face 19 directed outwardly. Intermediate the frag 
ment 18 and the cone 14 there is disposed a plastic 
wave shaper 20 for forming the detonation wave to be 
propagated longitudinally along the cylinder axis to 
provide the maximum energy to the fragment from the 
initiated plane wave and subsequent activation thereby 
of the main Octol charge. 
This unique combination upon detonation explo 

sively shapes the tapered dish fragment into a high ve 
locity rod-like projectile capable of piercing an ar 
mored target. The system, as well as the individual frag 
ment, can be incorporated into a multiple configura 
tion and thereby provide effectiveness over a wide area 
and against plural targets. The device of this invention 
was fabricated and successfully used with fragments 
constructed of stainless steel and of Berylium copper 
while the waveshaper was of LUCITE. It should be un 
derstood, of course, that the foregoing disclosure re 
lates to only a preferred embodiment of the invention 
and that numerous modifications or alterations may be 
made therein without departing from the spirit and the 
scope of the invention as set forth in the appended 
claims. 
We claim: 
1. A fragment launch system comprising: a generally 

cylindrical body having connected at one end thereof 
an explosive initiating means, said body including, a 
planewave initiator portion proximate said initiating 
means, an intermediate main charge portion, a terminal 
portion having embedded therein a fragment to be 
launched, wherein said fragment is of a metal, dish 
shaped and inwardly tapered, and 
a waveshaper means disposed intermediate said frag 
ment and said planewave initiator means for shap 
ing the explosive energy against said fragment. 

2. The system according to claim 1 wherein said 
waveshaper is in the shape of a right cone coaxial with 
said cylindrical body and having its apex directed 
toward said planewave initiator means. 

3. The system according to claim 2 wherein said 
planewave initiator comprises: 
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a cylinder of a first explosive composition having 6. The system according to claim 4 wherein said frag 
therein a coaxial right cone directed toward said ment is of stainless steel. 
initiating means and of a second composition. 7. The system according to claim 1 wherein said 

4. The system according to claim 3 wherein said first 
composition is composition B, said second composition 5 
is Baratol and said main charge is Octol. 

5. The system according to claim 4 wherein said frag 
ment is of berylium copper. 

waveshaper is of a plastic. 
8. The system according to claim 2 wherein said 

waveshaper is of a plastic. 
c sk s 
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