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Abstract

The invention relates to a spin-stabilized artillery projectile (1) having at least one driving band (2} and
at least one obturator (12, 13), wherein the driving band (2) contains at least one compensating groove
(8, 9), and wherein the at least one obturator (12, 13) is arranged in the compensating groove (8, 9) of
the driving band (2). The cross-section of the compensating groove (8, 9) is preferably trapezoidal, but
can also be rectangular or square. As a result, a complete detachment of the obturator (12, 13) is
achieved and residues are avoided.
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DESCRIPTION

Obturator, which is an Integral Part of the Driving
Band on an Artillery Projectile

The invention relates to a spin stabilized
projectile, in particular an artillery projectile
with a driving band and with a sealing band, i.e. an
obturator.

An obturator has the function of a sealing ring, with
which its full sealing performance is only achieved
under appropriate pressure loading. The technical
requirements for such a component are predetermined

and binding.

When passing through the barrel, due to the design
conditions, a temporary form-fitting connection is
made of rearward displaced driving band material with
an obturator (ring) . However, this form-fitting
connection is usually removed mechanically, primarily
by the centrifugal force that becomes effective when
passing through the muzzle, but this 1is not
sufficiently reliable, especially with a small charge
and at the operating corner temperature. This can

sometimes lead to significant losses in accuracy.

The susceptibility of the known solutions in the
automatic flow of ammunition (in the loading process)
is significant. Obturator (ring) damage occurs up to
the destruction of the obturator. The disadvantage is
that the resulting loose fragments of the obturator
can block the gun mechanism. Also in the manual flow
of ammunition, before the loading process, pre-damage
of the obturator also occurs equally frequently. This
is often due to the fact that when a driving band
protection ring is removed, the obturator can also be
negatively affected.
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DE 669 858 shows an artillery projectile with a driving
band pressed into an annular groove of the projectile
shell.

Artillery ammunition is known from EP 2 529 180 Bl
that has a rear driving band that is embodied in
multiple parts. The partial driving bands are
inserted into separate dovetail grooves, such that
the partial driving bands adjoin each other directly.
This better distributes the centrifugal forces that
occur. The partial driving bands are designed to
allow the material to flow during the passage through
the barrel.

A sealing ring of DE 20 2014 005 442 Ul is disposed
at the rear of the driving band and is held in an

outer groove of the projectile shell.

From DE 198 55 536 Al a spin-stabilized artiliery
projectile is known that has a metallic driving band
and a sealing ring disposed to the rear of the
driving band to transfer the spin to the projectile.
In order to safely prevent damage to or destruction
of or tearing off of the sealing ring when inserting
the projectile 1into the 1loading chamber of the
corresponding weapon, the sealing ring is designed as
a metal ring, which is arranged in an annular groove
of the projectile in such a way that it can rotate
freely relative to the projectile. This solution has
proven itself in practice. However, alternatives are

always desirable.

From DE 40 00 167 C2, a spin-stabilized carrier
projectile is known with a metallic driving band and
a sealing ring made of plastic disposed behind it for
complete sealing. A plastic attachment ring is
disposed in front of the metallic driving band in the

firing direction. The attachment ring contains an end
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support surface, which rests in contact with a
parallel end face of the driving band in the axial
rearward-pointing direction. The separation of the
attachment ring is carried out by at least one
longitudinal slot disposed in the casing area

immediately when exiting the weapon barrel.

DE 198 55 535 Al describes a spin~-stabilized
artillery projectile with a metallic driving band and
a sealing ring made of plastic. The driving band,
when viewed in the direction of the longitudinal axis
of the projectile, has at least one annular groove in
which the sealing ring is disposed and is connected
to the projectile wall by form 1locking and force
locking. Mechanical damage or destruction or
stripping off of the sealing ring is intended to be
prevented safely as a result and the sealing function
thereof is not negatively affected.

The present invention is based on the idea of
converting the disadvantage of the known solutions
into an advantage. A complete detachment of the
sealing ring or obturator 1is expressly desired

according to the invention.

For this purpose, a design configuration of an
interface between a rear edge of a driving band and a
front edge of an obturator or sealing ring is carried
out, which favors complete detachment of the
obturator after the passage through the muzzle. The
obturator is an integral part of a driving band
according to the invention. The function of the
obturator is firmly integrated into the driving band
structure. There is no force-locking or shape-locking
connection to the projectile wall. The obturator is

preferably made of plastic, for example polyamide.
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The projectile comprises a driving band or driving
band structure consisting of one or individual
pressed or welded-on ring(s). The positioning of the
obturator takes place in at least one groove or
equalizing groove in the driving band or the driving
band structure. The equalizing groove in the driving
band or the equalizing grooves in the drive band
structure are preferably central, but at least such
that during the passage through the barrel the
rearward oriented driving band material pushes the
obturator/the sealing ring backwards or upwards out

of the equalizing groove.

The equalizing groove 1is preferentially trapezoidal
in cross-section, preferably equilateral. The
equalizing groove has a narrower surface pointing
towards the projectile than towards the weapon
barrel, which results in the trapezoidal shape. This
trapezoidal shape facilitates the detachment of the
obturator or sealing ring during the passage through
the barrel. During the passage through the barrel,
the sealing ring is pushed backwards or upwards like
an O-ring out of the equalizing groove by the
rearward-oriented driving band material. This action
results in a sealing effect during the passage
through the barrel. The obturator/sealing ring itself
no longer exists as an individual part. Only one gas-
flow-reducing element remains in the driving band in
order to keep the pressure and the resulting velocity
dispersions as low as possible. A centrifugal force-
induced release after the passage through the muzzle

is greatly simplified by the trapezoidal shape.

The equalizing groove can also be rectangular or

square in section.

Excess material does not result in an aerodynamically

negatively relevant protrusion, i.e., the material
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that protrudes from an obturator groove and
negatively affects the aerodynamics, since the
metallic driving band region behind the positioning
of the plastic acts like a cutting die and scrapes
off the sealing ring over the surface or even strips
it off. Brass and/or iron are preferably used as the
metallic material. But copper has also proven 1its

worth.

By a corresponding design of the puncture depth of
the equalizing groove in the driving band or in the
driving Dband structure and thus of the sealing
insert, it 1s achieved that no fragments of the
plastic ring remain after the passage through the
barrel due to the tensile field profile, since said
fragments are intentionally completely depleted in
the shear and deformation plane of the tensile field
profile.

The plastic ring or sealing ring as an integral
function-relevant component of the projectile is much
more robust and less prone to failure. Even untrained
users clearly recognize that the plastic ring does
not serve as protection for the driving band, since
the plastic ring 1s not on the driving band but is
inserted into it. The driving material displaced
rearwards during the passage through the barrel
collides intentionally with the sealing ring material
in the drive band equalizing groove, because this
collision raises the dichtmetrial and additionally
presses the sealing material against the barrel wall

with an extreme sealing effect.

A spin-stabilized artillery projectile with a driving
band and at least one obturator is proposed. The
driving band contains at least one equalizing groove
when viewed in the direction of a longitudinal axis

(3) of the projectile. The at least one obturator is
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disposed 1in the at 1least one equalizing groove of the
driving band. The cross-section of the equalizing groove is
preferably trapezoidal but can also be rectangular or
square. This achieves complete detachment of the obturator,

wherein residues are avoided.

This invention is also advantageous in that it is simple and
uncomplicated. The solution is robust against external
influences. Remaining plastic residues on the projectile are

avoided when the task as an obturator is carried out.

According to an embodiment, there is provided a spin-
stabilized artillery projectile comprising: a driving band;
and at least one obturator, wherein the driving band, when
viewed in a direction of a 1longitudinal axis of the
projectile, contains at least one equalizing groove, wherein
the at least one obturator is disposed in the equalizing
groove of the driving band; wherein an outer surface of the
at least one obturator is aligned with an outer surface of
the driving band, such that the outer surface of the at
least one obturator does not protrude beyond the outer
surface of the driving band; wherein a cross—-section of the
at least one equalizing groove is shaped as an equilateral
trapezoid, and wherein the equilateral trapezoid has a
narrow side and a wide side that opposes the narrow side and
wherein the narrow side of the equilateral trapezoid is
positioned closer to the longitudinal axis of the projectile
than the wide side, such that, as the projectile passes
through a gun barrel, the at least one obturator is able to
be pushed upward out of the at least one equalizing groove
to be sheared off by a portion of the driving band

positioned behind the at least one equalizing groove.

Date Regue/Date Received 2021-08-09
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The invention is to be explained in more detail on the basis

of an exemplary embodiment with a drawing.

The figure shows the cross-section of a spin-stabilized
artillery projectile 1 in the region of a driving band 2, for

example consisting of brass.

In the present embodiment, the driving band 2 is made up of
at least two driving band parts 4, 5 - when viewed in the

direction of a longitudinal axis 3 of the projectile 1.

If the driving band is a two-piece band, it usually consists

of two materials, for example brass and/ or iron.
Said driving band parts 4, 5 are inserted into respective
grooves 6, 7 in the projectile 1. Said grooves 6, 7

preferably have a dovetail shape.

The driving band 2 can also be implemented in one piece.

Welding of the driving band 2 (4, 5) is also possible.

Date Regue/Date Received 2021-08-09
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An equalizing groove 8, 9 1s introduced into each
respective driving band part 4, 5. Said equalizing
groove 8, 9 preferably has a trapezoidal shape in
cross-section. The narrow side 10 (smaller area) is
pointing towards the longitudinal axis 3. The wider
side 11 (larger area) terminates with the driving
band parts 4, 5, preferably without protruding and
thus flush with the surface.

A preferably plastic sealing ring or obturator 12, 13
is disposed in each equalizing groove 8, 9. The shape
of the obturator 12, 13 is adapted to the

corresponding equalizing groove 8, 9.

During the passage through the barrel, the rearward-
oriented driving band material of the driving band
parts of the obturator 12, 13 is pressed rearwards or
upwards out of the equalizing groove 8, 9 like an O-
ring. This forms a seal during the passage through
the barrel. The metallic driving band region behind
the positioning of the obturator 12, 13 shears it
off, so that the obturator 12, 13 is no longer part
of the driving band 2 (4, 5) when the artillery

projectile 1 exits from the weapon barrel.
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CLAIMS:

1. A spin-stabilized artillery projectile comprising:

a driving band; and at least one obturator,

wherein the driving band, when viewed in a direction
of a longitudinal axis of the projectile, contains at least one

equalizing groove,

wherein the at least one obturator is disposed in the

equalizing groove of the driving band;

wherein an outer surface of the at least one
obturator is aligned with an outer surface of the driving band,
such that the outer surface of the at least one obturator does

not protrude beyond the outer surface of the driving band;

wherein a cross-section of the at least one
egqualizing groove 1is shaped as an equilateral trapezoid, and
wherein the equilateral trapezoid has a narrow side and a wide
side that opposes the narrow side and wherein the narrow side
of the equilateral trapezoid 1is positioned closer to the
longitudinal axis of the projectile than the wide side, such
that, as the projectile passes through a gun barrel, the at
least one obturator is able to be pushed upward out of the at
least one equalizing groove to be sheared off by a portion of
the driving band positioned behind the at least one equalizing

groove.

2. The spin-stabilized artillery projectile according to
claim 1, wherein the at least one equalizing groove includes

two equalizing grooves disposed on the driving band.

Date Regue/Date Received 2021-08-09
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3. The spin-stabilized artillery projectile according to
claim 2, wherein the driving band is formed of at least two

driving band parts.

4, The spin-stabilized artillery projectile according to
claim 3, wherein each of the at least two driving band parts

include one of the two equalizing grooves.

5. The spin-stabilized artillery projectile according to
claim 3, wherein the driving band or the at least two driving
band parts are inserted into grooves of the projectile, which

have a dovetail shape.

6. The spin-stabilized artillery projectile according to
claim 3, wherein the driving band or the at least two driving

band parts are welded or soldered.

7. The spin-stabilized artillery projectile according to
claim 1, wherein the driving band is formed of brass and/or

iron.

8. The spin-stabilized artillery projectile according to
claim 1, wherein the at least one obturator i1is formed of

plastic or polyamide.

9. The spin-stabilized artillery projectile according to
claim 1, wherein the at least one obturator is made of plastic

and the driving band is made of metal.

Date Regue/Date Received 2021-08-09
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