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Cartridge

The invention relates to a cartridge having a projectile, and a case which is mounted
on the projectile from behind and which has a case mouth at the front end, wherein
the projectile has a tip, and at the rear this tip merges into a circumferential front
guide band which defines the outside diameter of the projectile, and directly adjoining
this front guide band in the direction of the projectile base, a circumferential case
mouth receiving space which extends in the axial direction of the projectile and in
which the case mouth engages is situated in the projectile.

This type of projectile is known from EP 1 774 251 B1.

Embodiments of the invention seek to improve a cartridge in such a way that the
twistless freebore is reduced to a minimum during firing. Likewise, the aim is to build
up the gas pressure early. A further aim, among others, is to seal off the case mouth
with respect to the projectile against any form of moisture.

According to an aspect of the present invention, there is provided a cartridge
comprising a projectile and a case, a front end of the case having a case mouth, the
projectile having a tip and a circumferential front guide band, the tip merging into the
front guide band, the projectile having a circumferential case mouth receiving space
directly adjoining the front guide band and ektending in an axial direction of the
projectile toward a base of the projectile, the projectile having a circumferential rear
guide band between the case mouth receiving space and the base of the projectile,
the front guide band and the rear guide band defining an outside diameter of the
projectile, the case mouth engaging the projectile in the case mouth receiving space,
an exposed portion of the case mouth receiving space extending in the axial direction
of the projectile being situated between the front guide band and the case mouth,

and the case mouth not completely filling the case mouth receiving space in the
direction of the tip of the projectile.
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Due to an exposed portion of the case mouth receiving space which extends in the
axial direction of the projectile being situated between the front guide band and the
case mouth, ie., the case mouth not completely filling the case mouth receiving
space in the direction of the nose of the projeciile, the front guide band is shifted
forward toward the tip, as the result of which the twistless freebore may be reduced
to a minimum. In addition, a receiving space is thus created which may be filled with
a



sealing means, thus sealing off the case mouth with respect to the projectile
against any form of moisture.

it is thus preferred for the exposed portion of the case mouth receiving space to
be sealed off with a sealing means, for example a lacquer.

In one embodiment, the projectile tip merges via one or more shapes into the
front guide band, i.e., on the outside diameter of the projectile, in an ogival or
conical manner. The transitional shape at the guide band from the tip to the guide
band optimally has a conical shape at the angle of the transition cone of the
cartridge chamber. The increase in the outside diameter of the projectile thus
achieved can reduce the twistless freebore and builds up the gas pressure. The
conical shape at the guide band brings about centering of the projectile with
respect to the barre! bore axis. Centering produced in this way may result in
improved precision. '

The exposed portion of the case mouth receiving space may merge into the front
guide band in a concave, convex, or linear manner. If the exposed portion of the
case mouth receiving space merges linearly into the front guide band, this linear
transition preferably extends at an angle of less than or equal to 16 degrees with
respect to the projectile axis. This angle of < 16° with respect to the projectile
axis is preferred for aerodynamic reasons.

One. embodiment is characterized in that from the radially lowest location in the
case mouth receiving space, i.e., the field diameter or smaller, the shape: of the
projectile toward the rear transitions via one or more shapes to the diameter of
the projectile or smaller in a concave, convex, or linear manner. The front guide
band in the outside diameter of the projectile may allow a smaller design of the
rear part of the projectile, since this part is not necessary for the pressure build-
up. In addition, the barrel load (frictional resistance and associated barrel heating
and barrel



deposits) thus may also be reduced. The projectile may be ideally shaped in
such a way that it is suitable for sealing off the case mouth with respect to the
projectile and for pinching the case mouth.

In one design, a receiving space containing a material that produces a tracer
upon initiation is situated at the rear of the projectile. This is referred to as a
tracer projectile or a tracer cartridge.

In one embodiment, a borehole which is coaxial with respect to the projectile axis
is provided in the projectile, the borehole being open toward the projectile tip, and
a projectile core made of tungsten or tungsten carbide is situated in the borehole,
and the borehole is closed by a projectile tip insert made of titanium or zirconium,
the outer shell of the projectile tip insert being a part of the tip of the projectile.
This is referred to as an armor-piercing incendiary (API) projectile or API
cartridge.

In principle, the embodiment with the guide band shifted to the front may be
transferable to other types of projectiles. Examples of other types of projectiles
are armor-piercing (AP) projectiles, partial fragmentation projectiles, full metal

jacket projectiles, monolithic projectiles, deformation projectiles, and others.
The invention is explained in greater detail below with reference to the figures.

Figure 1a shows a cartridge 10 according to the invention, and Figure 1b shows
an enlarged detail A from Figure 1a. Figure 2 shows the projectile 11 according
to Figures 1a and 1b, but without the case 12. Figure 3 shows the cross section
of a cartridge 10 according to the invention that is inserted into a barrel 23 of a
weapon. The same subject matter is denoted by identical reference numerals in
all the figures. '
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The cattridge 10 is made up of a projectile 11 and a case 12 which is mounted on
the projestila 11 from behind and which hag a8 case mouth 12 at the front end,
wherein the projectiie 11 has a tip 1, and at the rear this fip 1 merges into a
droumferential front guide band 4 whish defines the outside dismeter of the
projectite. Directly adjoining this front guide band 4 In the direction of the projectlis
hase 14, a circumferenttal case mouth receiving space 15, which extends in the
axial direction of the projeciile 11 and in which the case mouth 13 engages, Is
shiuated in the projectile 11. An exposed portion 16 of the case mouth receiving
space 15 extending in the axial diraction of the projectile 11 is situated betwaen
the front guide band 4 and the ease mouth 13. Therefore, the cass mouth {3 does
not complataly ll the case mouth recsiving spacs 18 in the dirsction of the nose
of the projectite 11. The case mouth 13 thus fills only a portion of the case mouth
recelving space 15, and the remalning portion is siiuated outside the case 12.

Due to the front guide band 4, also refarred to below as the outside diameter of the
projectile, being shifted to the front on the projectile 11, the twistiess fresbore is
reduced fo a minimum during fitlhg. Likewise, due to the front guide band 4, the
gas pressure I8 built up early, thus making it possible o design the area behind
the front guide band 4 with a smaller diameter. A decraase in the diameter reduces
the projectite friction in the barrel 23, Less heat ensrgy Is generated dua fo the
lower friction, thus delaying the heafing of the barrel 23. The precision is increasad
gnd ig maintained for a longer time. The reduced projectie friction resulis In
increased velocity, which produces a longer frajectory. As a result of the exposed
portion 16 of the case mouth receiving space 15, the casa mauth 13 and an area
7 of the case mouth receiving space 15 may bs easily sealed off from any form of

moigiure, for sxample by means of a Jacquer in this exposed portion 16 of the case
mouih racslving space 15,

The projectils tip 1 may be round, fiat, or peinied.



The projectile tip 1 extends via one or more shapes in an ogival 2 or conical
manner, such as concave, convex, or linear 3, up to the oultside diameter of the
projectile, i.e., up to the front guide band 4. The transitional shape at the guide
band from the fip to the guide band s optimally conical at the angle of the transition
cone of the cariridge chamber. The conical shape at the guide band brings about
centering of tha projectite with respect to the barral bore avis, Centering preduced
in this way resuits in improved precision.

The increase in the oulside dlameter of the projaciile thus achleved s Infended o
reduce the twistless freebore and bulld up the gas pressure. The outside diameter
of the projectile or the front guids band 4 in any caliber is defined by the largest
permissible diameter of the projectils. In CIP member states, this Is the value "G1"
for a "max carirlidge.”

in a departurs from the outside diamster mentioned above, the defined maximum
permissibie diameter of the projectie is used in the milltary and governmental
seciors. The tolerance range at the front guide band 4 is -0.1 mm with respect to
the permissible diameter of the projecille.

The ouiside diameter of the projectile or the axial extension of the front guide band
is maintained only temporarly, and for aerodynamic reasens graduslly tapers
linearly 5 to a diameter corresponding fo the ileld dlameter 6 or smailer.

The distance befwsen the frontmost guide band 4 arxithe fleld dismeter 6 depends
on the aalibar, with different transition lengths. Howaever, the front guide band 4 is
positioned in such & way that preferably fitlle or no twistless freshore is present, |
is essential to have a distance belween the case mouth 13 and the frontmost guide
band 4.



The field diamster 8 at the lowest point of the case mouth recelving space 15 is
defined in each caliber. In CIP mamber statas, this is the value "F" for "mini
carttidge chamber." In a departure from the field diameter 8 mentioned above, the
minimum permissible field diameter of the projectile is used in the military and
governmental sactors, The tepering shape may exiend in @ concavi, convex, or
linaar manner. An angle 9 of < 15" with respect tv the projectiie axis 17 is preferred
for aerodynamic reasons. Forradh, the angle of the resuliing siraight ines between
the front guide band 4 and tha fisld diameter 81 used.

From the field diameter 6 or smaller, the shape of the projectite exiends via one or
more shapes to the rear in a concave, convex, of linear 7 manner (s@e Figure 1b)
on the diameater of the projectiie. The projectle 7 is ideally shaped In such a way
that it is sultable for sealing off the case mouth 24 and for pinching the case 12,

The projectiie 17 is ovlindrical or s provided with rear guide hands 8 in the arsa of
the caga hesk 24,

A receiving space 10-at the rear of the projsciile 11 may contaln 3 material which
produces a fracet. This is referred to as a tracer projectile.

A borehole 20, which is coaxial with respedt to the projectile axis 17, is preferably
provided in the projectile 11 (see Figure 3), the borehole belng open toward the
projactiie tip 1, and a projeciile core 21 mads of fungsian or tungsten carbide Is
situated in the borehole 20, and the borshole 20 is closed by a projecfile tip insert
22 made of itanium or zirconlum, the outer shell of the projectiie tip insert 22 being
a part of the tip 1 of the projectile 11,



Claims

A cartridge comprising a projectile and a case, a front end of the case having a
case mouth, the projeciile having a tip and a circumferential front guide band, the
tip merging into the front guide band, the projectile having a circumferential case
mouth receiving space directly adjoining the front guide band and extending in an
axial direction of the projectile toward a base of the projectile, the projectile having
a circumferential rear guide band between the case mouth receiving space and
the base of the projectile, the front guide band and the rear guide band defining an
oufside diameter of the projectile, the case mouth engaging the projectile in the
case mouth receiving space, an exposed portion of the case mouth receiving
space extending in the axial direction of the projectile being situated between the
front guide band and the case mouth, and the case mouth not completely filling
the case mouth receiving space in the direction of the tip of the projectile.

The cartridge according fo Claim 1, wherein the exposed portion of the case
mouth receiving space is sealed off with a sealing means.

The cartridge according to Claim 1 or 2, wherein the tip of the projectile merges
via one or more shapes into the front guide band, on the outside diameter of the
projectile, in an ogival or conical manner.

The cartridge according to one of Claims 1 to 3, wherein the exposed portion of

the case mouth receiving space merges into the front guide band in a concave,
convex, or linear manner.



The carfridge according fo Claim 4, wherein the exposed portion of the case
mouth receiving space merges linearly into the front guide band at an angle of less
than or equal to 16 degrees with respect to the axial direction of the projectile.

The cartridge according to one of Claims 1 to 5, wherein the projectile transitions
from a radially lowest location in the case mouth receiving space toward a rear of

the projectile, in a concave, convex, or linear manner to the outside diameter of
the projectile.

The cartridge according to one of Claims 1 to 6, wherein a receiving space

containing a material that produces a tracer upon initiation is situated at a rear of
the projeciile.

The cartridge according fo one of Claims 1 to 7, wherein a borehole, which is
coaxial with respect to an axis of the projectile, is provided in the projectile, the
borehole being open toward the tip of the projectile, and a projectile core made of
tungsten carbide is situated in the borehole, and the borehole is closed by a
projectiie tip insert made of titanium, an outer shell of the projectile tip insert being
a part of the tip of the projectile.

The cartridge according to Claim 2, wherein the sealing means comprises a
lacquer.



