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The inventio-n described herein may be manufactured 
and used by or for the Government >for governmental 
purposes without the payment to me of any royalty there 
on. 

This invention relates to a controlled fragment-ation 
shell or bomb. 

It has been demonstrated that natural voids, indenta 
tions, or depressions, as well as voids made by design in 
high explosives will, upon detonation of the mass, be im 
pressed or reproduced by the gases of the explosion upon 
tllre iron or steel surface against which the explosion takes 
p ace. 

To utilize this principle, sometimes referred to as the 
“Munroe Effect” my idea is to place inside an explosive 
shell a charge-containing insert, parts of which will be 
flush against the inner wall of the shell, others being 
spaced from the wall, the voids and contacting surfaces 
being arranged in a pattern and size according to the 
fragmentation control desired, the object being to control 
with certainty the fragmentation of the shell. 
The present practice is, where fragmentation control is 

desired, to serrate the interior of the shell, weakening it 
at points for the purpose. ' 
According to the present invention no scoring, grooves 

or serrations of any kind are made in the interior wall of 
the shell, thus greatly lowering the cost of military am 
munition of this character, and at the same time effecting 
a more certain control of the fragmentation. 
The drawing illustrates a preferred pattern form of in 

sert, but it should be understood at the outset that other 
forms may be employed, so long as the insert comprises 
portions substantially in contact with the inner wall of 
the shell, and other portions forming voids or spaces be 
tween the insert and the shell which in effect, due to the 
pattern of the insert, ís a space or spaces between the 
charge and the shell. 

In the drawings: 
FIG. l is a longitudinal section of the shell and insert. 
FIG. 2 is a cross section taken on the line 2_2 of 

FIG. l. 
FIG. 3 is a similar view taken on the line 3-3 of 

FIG. l, and 
FIG. 4 is a fragmentary longitudinal section taken about 

on the line 4_4 of FIG. l. 
Reference being had to the drawings, the numeral 1, 

designates the projectile or shell having a smooth unin 
terrupted inner wall 2, the base of which shell may be 
closed by a disk or by any suitable or usual base closures, 
so long as the closure permits the entrance of the insert 
to the interior of the shell. 
The numeral 4 indicates the insert generally tubular in 

form and adapted to receive the explosive charge, such 
for instance as TNT, and shaped so that when in place in 
the shell parts of its outer periphery will fit snugly against 
the inner wall of the shell, as shown, and other parts 
will be spaced therefrom. 

Longitudinal grooves 5 and circumferential grooves 6, 
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are provided in the insert, the grooves being continuous 
yand intersecting and .forming substantially rectangular 
portions 7 between them. The portions 7 fit closely against 
the wall of the shell, whereas the V-shaped grooves form' 
voids between the insert and the shell and define the lines 
or patterns which fragmentation will fôllow in the burst# 
ing of the shell. . 
The insert forms a matrix for the high explosive which 

ordinarily will be of the TNT type, melted and poured 
into the insert while the insert is in the shell, that is to 
say the shell with the contained insert is filled or loaded, 
`and the charge subsequently drilled for the booster charge, 
as usual. 
Upon the explosion of the charge the insert will ordi~ 

narily be completely comminuted, and the forces` of the 
gases lgenerated by the explosion will be directed and 
localized along the lines defined by the voids, thus causing 
the »fragmentation of the shell at these points. 
As illustrated the size of the insert is commensurate 

with the inner wall of the projectile, but it may be made 
in sections or lengths shorter than the projectile, as in 
cases where i-t might be desirable to fragment less than 
the entire projectile. 

I do not limit myself to the material of which the insert 
is made. It may be that heavy sized paper I have speci 
fied, although reinforced by the very hard TNT within 
the insert wi-ll not be sufficient to stand the set back in 
firing, in which event, obviously, strong material such as 
iron or steel or other suitable material may be employed, 
or instead of placing the insert in -the shell and afterward 
filling it with the explosive, I may dispense with the insert 
and precast the charge and thereafter insert it in the shell. 
The invention is also useful in connection with grenades, 

with respect to which lammunition the shell setback need 
not be of great consideration. 

I claim: 
l. A projectile comprising a shell, an insert in said 

shell for reception of the explosive charge, and provided 
with longitudinal and circumferential intersecting grooves 
forming portions in contact with the inner wall of the 
shell and other portions out of contact to form voids or 
spaces between the charge and the shell, said portions in 
contact with the inner wall of said shell forming bases of 
voids and said other portions out of contact forming point 
terminations of said voids extending inwardly beyond 
the inner wall of said insert to direct the gases of the 
explosion -against the shell at predetermined points to con 
trol the pattern and extent of shell fragmentation. 

2. The invention according to claim l, characterized in 
that the longitudinal and circumferential grooves are 
V-shape in cross-section. 

3. The invention -according to claim 1, characterized in 
that the grooves are V-shape and continuous. 

4. A projectile comprising -a metallic shell of generally 
uniform wall thickness, a rigid liner fitting within said 
shell and having its wall indented to form a plurality of 
parallel outwardly-opening grooves, V-shaped in cross 
section, and a mass of explosive Within said liner. 

5. A projectile comprising a metallic shell having 
smooth walls of generally uniform thickness, a thin 
walled rigid matrix fitting within said shell, said matrix 
having its walls formed with a plurality of channels 
V-shaped in cross-section, and a solid mass of explosive 
filling said matrix. 

6. A projectile comprising a metallic shell having 
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tubular Walls of substantially uniform thickness, a thin 
walled rigid tubular matrix fitting within said shell and 
having outwardly-opening V-channels formed in its walls, 
said channels extending circumferentially and longitudinal 
ly about and along said matrix, and a solid charge of 5 
explosive conforming to the inner surface «of said matrix. 
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