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[57] ABSTRACT

In a projectile with a loose hard core therein the core
is provided at its lower end face with at least one un-
evenness, such as a notch, a groove, a tooth or the
like, so that upon firing the projectile the inner face at
the bottom wall of the hollow body in which the core
is loosely arranged, but secured against longitudinal
displacement, will come into pressure engagement
with said unevenness and will establish a coupling con-
nection between the core and the hollow body so that
the twisting movement of said body will be transmitted
to said core.

190 Claims, 2 Drawing Figures

¢



PATENTEDKAR 51974 3,795,196

INVENTOR
Hans Nzllendbrand
%&, SSerr. (DMZLM;

ATTORNEYS




3,795,196

1
PROJECTILE WITH A LOOSE HARD CORE

This is a continuation of application Ser. No. 99,929,
filed Dec. 21, 1970, now abandoned.

The invention relates to a projectile with a loose core
therein and to means for transmitting the twisting
movement of the projectile body to the core. In partic-
ular, the invention concerns projectiles provided with
a hard core and/or to cartridge-case base projectiles in
which the projectile body is coupled with the loose core
which is concentrically disposed within the body.

The German Fla-guns of the last world war which
were known as Type 2cm/30 and 2cm/38, respectively,
fired already explosive grenades which at a total weight
of about 300 g had a projectile weight of about 115 g.
The muzzle velocity of such projectiles was approxi-
mately 911 m/sec., while the gas pressure in the com-
bustion space was about 3,200 kp/cm? and the muzzle
energy was about 4,750 mkp. With this type of gre-
nades a propelling powder charge of about 39 g of the
Type FP0O2 was used. The rifling in the gun barrel,
which was about 1,450 mm long, transmitted to the

projectile a rotation of about 50,000 RPM.

* The German Fla-guns 3.7 cm/36/37 which were de-
veloped during the last world war employed already
hard core projectiles which, when fired, were able to
penetrate armor of 90 mm thickness at a distance of
300 m.

Hard core projectiles are projectiles whose core com-
prises substantially a tungsten carbide sintered with co-
balt metal. These cores owing to their own high specific
weight of v = 13 and owing to the relative length of a
plurality of calibers resulted in—which was to be ex-
pected——a very high cross-sectional load of the core
and also in a substantial increase during the penetration
of armor, even when the armor was fired upon at an
angle >45°.

It is obvious that today one makes use of the knowl-
edge gained during the last world war in the art of hard
core projectiles. Obviously, this knowledge is subject to
a continuous development, the more so since during
the last war a number of problems connected with the
production of hard core projectiles were not com-
pletely solved.

One of these problems was to obtain an intimate and
effective connection between the hard core and the
shell of the projectile, which is of importance in view
of the very high number of revolutions to which the
shell of the projectile is subjected.

After the war was developed a particular connection
between the hard core and the projectile shell. For in-
stance, one arranged at the bottom of the hard core a
bar, web or strap which engages a groove in the shell
of the projectile or in the cartridge case, respectively.
This arrangement proved to be not very advantageous,
particularly for reasons of manufacture, because the
high-strength light-weight material of the shell of the
projectile has the tendency to develop tension cracks
which sometimes develop only after a longer period of
time. Such tension cracks are due to the force of press-
ing the groove into the shell of the projectile and partic-
ularly to the cold working methods employed during
the forming of such shells and also owing to the press
fit of the web on the hard core with said groove.

An object of the present invention is to provide the
known hard core projectiles with advantages, particu-
larly such advantages permit a successful attack of ar-
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mored targets and to further develop these advantages
without, however, employing the disadvantages hereto-
fore possessed by the hard core projectiles.

In accordance with the invention, a fixed coupling
means is provided within the range of the lower end of
the core. This coupling means faces a plane surface
within the hollow projectile body and is spaced there-
from a very small distance which almost is zero, so that
after the firing of the gun the gas pressure acting on the
bottom of the projectile will automatically come into
pressure engagement with the mentioned coupling
means on the end of the core.

Another object of the invention is that the coupling
means comprises an unevenness on the bottom surface
of the core and consists at least of one groove, notch,
tooth or the like, which has been ground into the bot-
tom surface of the core.

Another object of the invention is that the coupling
means, namely the mentioned unevenness comprising
at least one groove, notch, tooth or the like which is
produced by a heat-molding operation.

Still another object of the invention is to provide a
coupling means comprising a . plurality of grooves,
notches, teeth or the like, arranged in the form of a
toothed rim on the bottom surface of the core.

The invention has many advantages, such as follows:
The construction of the hard core projectile of the in-
vention is extremely simple and consists of only a few
parts. It is of advantage that the hard core to be in-

_serted into the body of the projectile does not have to

be produced with extreme accuracy during its manu-
facture. The same applies to the production of the shell
of the projectile, which in its interior is provided with
a simple conical seat for the reception of a correspond-
ingly shaped hard core. .

A particular advantage of the projectile of the inven-
tion is that the grooves, notches or the like, arranged
in the form of a gear rim on the bottom wall of the hard
core, during the firing of the projectile will become em-
bedded in the softer material of the shell of the projec-
tile. In this manner a very effective and simple trans-
mission of the twisting movement of the projectile body
to the core therein takes place the more so when the
core is concentrically arranged within the projectile
body.

Extensive tests have confirmed, in the meantime, that
the mentioned advantages are, indeed, obtained. It was
confirmed that there will occur not the slightest slip-
page between the projectile body and the hard core
during the firing and the penetration of the projectile
of the invention and the impact diagrams obtained have
been extremely good.

The drawing illustrates by way of example one pro-
jectile in accordance with the invention.

In the drawing:

FIG. 1 is a longitudinal axial section of a hard core
projectile; and

FIG. 2 is a cross-section of the projectile substantially
along the line II—II of FIG. 1.

Referring to the drawing, the projectile in its entirety
is designated by 19, the hollow body or the shell of the
projectile is designated by 11, the nose of the projectile
by 12, the hard core by 13, and the rotating band by 16.

The lower end 13a of the hard core 13 is conically
shaped and seats loosely in a correspondingly conically
shaped recess 11a provided in the projectile body 11.
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The upper pointed end 13b of the core 13 is held con-
centrically within the hollow nose 12 by a ring 14 ar-
ranged therein. For additional centering or supporting
of the core 13 the latter has placed about its center por-
tion a ring 15 which at the same time serves as an abut-
ment for the lower end of the nose 12 which at 12a is
in threaded engagement with the upper end of the hol-
low projectile body 11.

FIG. 2 illustrates particularly four grooves or notches
134 arranged in the circular bottom surface 13c¢ of the
core 13. These grooves or notches 134 may be ground
into the core 13 or may also be produced therein by a
heat-molding operation. The bottom surface 13c¢ with
the grooves or notches 134, as clearly shown in FIG. 1,
is arranged closely adjacent of a plane surface 11b
provided within the interior of the projectile body 11.
When the projectile is fired these grooves or notches,
while the projectile moves through the not-illustrated
gun barrel, will come into pressure engagement with
the plane surface 115 so that the twisting movement of
the projectile body 11 received by the rifling in the gun
barrel will be automatically transmitted to the hard
core 13.

This coupling operation between the grooves,
notches, teeth or the like 134 in one hand, and the
plane surface 11d on the other hand, takes place on ac-
count of the gas pressure exerted by the ignited propel-
ling powder charge on the bottom surface 11c of the
projectile body 11.

What | claim is:

1. A twist projectile particularly a sabot projectile for
being propelled through a rifled gun barrel comprising:
a hollow shell having a tapered front end and a closed
rear end with an axially elongate hollow chamber
therein with a transversely extending chamber base;
said chamber base having a forwardly facing surface; a
core positioned within said chamber and being loosely
mounted within said chamber so as to be free to have
axial pressure movement within said chamber against
said forwardly facing surface, said core being of a
harder material than said shell and having a rear face
forming a core base overlying said chamber base, said
core and said hollow shell defining an interengageable
projection and recess surfaces in the vicinity of said
core base and said chamber base which are movable
into coupling engagement as the shell is acceleratingly
propelled through the gun barrel and to cause said pro-
jection to lock against said shell surface and the core
to be rotated with the shell.

2. A projectile for being propelled through a rifled
gun barrel constructed in accordance with claim 1:
wherein said projection is in the form of a radially ex-
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tending tooth.

3. A projectile for being propelled through a rifled
gun barrel constructed in accordance with claim 1:
wherein said projection is in the form of a plurality of
radially extending teeth.

4. A projectile for being propelled through a rifled
gun barrel constructed in accordance with claim 1:
wherein said projection is constructed by material re-
moved from separated areas on the base of the core de-
fining said projection therebetween.

5. A projectile for being propelled through a rifled
gun barrel constructed in accordance with claim 1:
wherein said core has radially extending grooves
formed in the base to provide a plurality of said projec-
tions.

6. A projectile for being propelled through a rifled
gun barrel constructed in accordance with claim 1:
wherein the core is radially supported at axially spaced
locations within said chamber.

7. A projectile for being propelled through a rifled
gun barrel constructed in accordance with claim 1:
wherein the core is held centered at its base by a coni-
cal surface within the shell chamber.

8. A twist projectile with a hard core particularly a
sabot projectile in which the hard core is concentrically
and loosely arranged within a projectile jacket, com-
prising a hollow projectile jacket having an interior re-
ceiving space with a transversely extending bottom, a
hard projectile core arranged within said projectile
jacket and having a front pointed end and a rear sub-
stantially planar end loosely engaged on said bottom,
holding means holding said projectile core within said
receiving space at a spaced location from the forward
end of said jacket, said projectile core and said jacket
having surfaces bounding said rear planar end and said
bottom respectively defining an interengageable pro-
jection and recess which upon firing become rear-
wardly interengaged in rotative coupling engagement
whereby the spin of said projectile jacket is imparted to
said projectile core.

9. A twist projectile according to claim 8, wherein
said holding means holding said projectile core within
said receiving space comprises at least one ring sur-
rounding said projectile pointed end and extending be-
tween said projectile and said jacket.

10. A projectile according to claim 8, wherein said
projectile jacket and said projectile core are comple-
mentarily tapered in the vicinity 'of the trailing portion
of said projectile core to said bottom, said projectile
Jjacket and said projectile core having at least one inter-

engaged projection and recess in said tapered portion.
* * * * #*



