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(57) Abrégé/Abstract:

Recoil-damping device (1) for a firearm, in particular for fastening to or in a rear stock of the firearm, preferably a handgun,
comprising a rear part (2) and a front part (3), which are movable with respect to one another against the force of at least one
damping element (4), wherein a blocking device (5) is provided, acting between the rear part (2) and the front part (3), blocking a
relative movement between the rear part (2) and the front part (3) in a blocking position and allowing a relative movement between
the rear part (2) and the front part (3) in a release position, wherein a triggering element (10) is provided, activatable by means of a
shock pulse, holding the blocking device (5) in the blocking position in a holding position and releasing the blocking device (5) into
the release position in an active position, wherein the triggering element (10) and/or at least part of the blocking device (5) isfare
designed to be pivotable in response to the shock pulse.
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(57) Abstract: Recoil-damping device (1) for a firearm, in particular for fastening to or in a rear stock of the firearm, preferably a
handgun, comprising a rear part (2) and a front part (3), which are movable with respect to one another against the force of at least
one damping element (4), wherein a blocking device (5) is provided, acting between the rear part (2) and the front part (3), blocking
a relative movement between the rear part (2) and the front part (3) in a blocking position and allowing a relative movement between
the rear part (2) and the front part (3) in a release position, wherein a triggering element (10) is provided, activatable by means of a
shock pulse, holding the blocking device (5) in the blocking position in a holding position and releasing the blocking device (5) into
the release position in an active position, wherein the triggering element (10) and/or at least part of the blocking device (5) is/are

designed to be pivotable in response to the shock pulse.

(57) Zusammenfassung:

[Fortsetzung auf der ndchsten Seite]
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Riickstoddmpfende Vorrichtung (1) fiir eine Schusswafte, insbesondere zur Befestigung an oder in einem Hinterschaft der
Schusswatfe, vorzugsweise einer Handfeuerwaffe, mit einem Hinterteil (2) und einem Vorderteil (3), welche gegen die Kraft
mindestens eines Dampfungselements (4) gegeneinander bewegbar sind, wobei eine zwischen Hinterteil (2) und Vorderteil (3)
wirkende Sperrvorrichtung (5) vorgesehen ist, die in einer Sperrstellung eine Relativbewegung zwischen Hinterteil (2) und
Vorderteil (3) blockiert und in einer Freigabestellung eine Relativbewegung zwischen Hinterteil (2) und Vorderteil (3) zulésst,
wobei ein mittels StoBimpuls aktivierbares Ausldseelement (10) vorgesehen ist, das in einer Haltestellung die Sperrvorrichtung (5)
in der Sperrstellung hélt und in einer aktiven Stellung die Sperrvorrichtung (5) in die Freigabestellung freigibt, wobei das
Auslseelement (10) und/oder zumindest ein Teil der Sperrvorrichtung (5) in Folge des StoBimpulses verschwenkbar ausgebildet
1st.
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Recoil-damping device

The invention relates to a recoil-damping device for a gun, in
particular for fastening onto or in a buttstock of the gun,
preferably a handgun, having a rear part and a front part which
are movable towards one another against the force of at least
one damping element, wherein a locking device

acting between rear part and front part is provided, which in a
locking position blocks a relative movement between rear part
and front part and in a release position allows a relative
movement between rear part and front part, wherein a triggering
element which can be activated by means of a shock pulse is
provided, which in a holding position holds the locking device
in the locking position and in an active position releases the

locking device into the release position.

Devices for damping a recoil acting on a shooter as a result of
the firing of a gun are known from the prior art. These devices
are configured on the one hand to damp the recoil as effectively
as possible in order to avoid c¢r reduce injuries or at least
unpleasantness for the shooter and on the other hand to main as
far as possible a precise target acquisition by the shooter
before delivery of a shot and during delivery of a shot
sequence. A rigid configuration of the recoil-damping device
before delivery of the shot is favourable for the target

acquisition.

US 2002/0053156 Al discloses a gun with a recoil-damping device
and a locking device. The locking device allows the effect, in
particular a compression, of the recoil-damping device only
after an impulse welght accelerated by a shot releases a lock.
In this way, an unintentional compression of the recoil-damping
device before actuation of the trigger is prevented during
aiming at a target. The recoil damping device, which comprises a
damping spring and the locking device are arranged between a
rear and a front butt part which are displaceable with respect
to one another. The locking device comprises ball catches in
which balls engage in recesses in a rod connected to the front
butt part and a sleeve connected to the rear butt part in order

to be able to leck the compression or release from engagement in
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order to enable compression. A disadvantage of this construction is that the impulse weight
in order to release the lock must overcome a frictional resistance produced as a result of its
sliding movement so that it is necessary to overcome a relatively high frictional resistance

for a reliable triggering of the damping effect.

US 2006/0096148 A1 relates to a system for recoil damping for hunting or sports weapons
comprising a locking device which prevents compression of a damping device before
triggering of a shot. The locking device and the damping means bringing about the recoil
damping, in particular of a hydraulic nature are arranged between a rear butt part of soft
material and a front butt part which is displaceable with respect to this. The locking device
has slot openings in the rear butt part and resilient latching elements engaging therein in the
front butt part. As a result of this type of latching connection, however, a comparatively large
shock impulse is disadvantageously required to release the locking connection, with the
result that the aim of a recoil damping for the user is only achieved to a certain extent.

It would be therefore very useful to provide a recoil- damping device as specified initially
which avoids or at least reduces the disadvantages of the prior art. In particular, the recoil-
damping device should ensure a reliable and smooth- running or low-friction triggering of the
damping effect also during prolonged use. The device should also be cost-effective to
manufacture and simple to maintain and clean.

According to one aspect of the present invention, an object is to provide a recoil-damping
device for a gun, in particular for fastening onto or in a buttstock of the gun, having a rear
part and a front part which are movable towards one another against the force of at least
one damping element, wherein a locking device acting between rear part and front part is
provided, which locking device in a locking position blocks a relative movement between
rear part and front part and in a release position allows a relative movement between rear
part and front part, wherein a triggering element which can be activated by means of a
shock pulse is provided, which in a holding position holds the locking device in the locking

position and in an active position releases the locking device into the release position,
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characterized in that the triggering element and/or at least a part of the locking device is

configured to be pivotable about a pivot axis as a result of the shock pulse.

Other possible aspeci(s), object(s), embodiment(s), variant(s) and/or advantage(s) of the
present invention, all being preferred and/or optional, are briefly summarized hereinbelow.

For example, and according to the invention, the triggering element and/or at least a part of
the locking device is configured to be pivotable as a result of the shock pulse. The recoil-
damping device has a rear part and a front part which is movable, in particular displaceable
with respect to the rear part, wherein a damping element is provided between the rear part

and the front part. If the rear part is fastened in a rearward part of the butt and/or
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the weapon itself which rearward part is located clocse to the
shoulder of a shooter in the usage position of the gun, the
front part is integrated in a forward part of the butt which
forward part is more remote from the shoulder of a shooter in
the usage position of the gun. On the other hand, the recoil-
damping device can also be fastened with its front part on the
rearward part of the butt of the weapon which rearward part is
located close to the shoulder 0of a shooter in the usage position
of the gun so that a gun can easily be retrofitted with the

recoil-damping device.

Between the rear part and the front part, the damping element
for damping the recoil of the fired gun and a locking device are
provided which in a locking position blocks a relative movement
between rear part and front part and in a release position
allows a relative movement between rear part and front part and
therefore the recoil-damping effect. In order to hold the
locking device in the locking position during aiming and firing
at a target and only allow the locking device to go over into
the release position after firing, a triggering element is
provided, which is movable between a holding position in which
the triggering element holds the locking device in the locking
position and an active position in which the triggering element
releases the locking device for transfer into the release
position. According to the invention, the triggering element
and/or at least a part of the locking device is configured to be
pivotable here in order to pivot into the release position in a
simple manner, as a result of a shock pulse, i.e. in particular
as a result of the recoil of the fired gun. Such a configuration
of the triggering element and/or a part of the locking device as
a pivoting element ensures a reliable, comparatively rapid
transition from the holding position into the active position.
Since the triggering element and/or at least a part of the
locking device are mounted pivotably in a smooth-running manner
whilst overcoming only a minimal frictional resistance, a
reliable blocking and release of the relative movement between
the rear part and the front part i1s achieved. Preferably the
locking device is configured here in the manner of a toggle
lever with the result that a stable positioning in the locking
position 1s ensured. However, the occurrence of a comparatively

small shock pulse is sufficient in this case to release the
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locking device from the locking position. Instead of such
pivotable components, intermeshing components subject to wear or
triggering elements sliding along large-area, possibly

contaminated contact surfaces are known from the prior art.

Overall, a device for recoil damping of a gun, in particular a
handgun or long gun, is obtained which can be manufactured cost-
effectively, which is also reliable in continuous operation and

which is easy to maintain.

The terms rear part and rearward describe a position on the
reccil-damping device or on the gun which lies closer to the
shoulder of a shooter firing the gun than a position described
by the terms front part or front, i.e. the muzzle side of the

gun.

According to a preferred embodiment of the invention, in the
locking position of the locking device the triggering element,
in a contact region, is in engagement with the locking device to
form a line contact or point contact. In this way, the contact
surface or the contact area between the triggering element
located in the holding position and the locking device is kept
as small as possible so that the triggering element and the
locking device can be released from their mutual engagement with
a low expenditure of force when the triggering element, resting
on the locking device, moves from the holding position into the
active position. The terms line contact and point contact
naturally comprise extensive contact areas which describe the
shape of a line or of a point according to their small

dimensions in one or all the directions of extension.

For a particularly smcoth-running or low-friction release of the
engagement between the triggering element and the locking
device, it 1s favourable if the line contact or point contact is
formed by means of at least one, preferably by means of two
mutually opposite elements which are mounted rotatably and which
are circular about a respective axis of rotation in the

circumferential direction.

In a particularly expedient embodiment, it can be provided that

the rotatably mounted elements are rollers and/or balls arranged
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on the triggering element and/or on the locking device. The
arrangement of at least one roller or ball is cost-effective and
enables a reliable release of the triggering element from the
engagement with the locking device. A single rotatably mounted
element can thus roll on the respectively opposite triggering
element or the respectively opposite locking device without
significant frictional resistance. In the preferred case of
respectively one rotatably mounted element on the triggering
element and on the locking device, each of the rotatably mounted
elements rolls on the respectively opposite rotatably mounted
element.

A further embodiment can provide that the locking device
comprises a receiving element, in particular a recess in the
front part/rear part, and a pivot arm mounted on the rear
part/front part which engages in the receiving element in the
locking position, which pivot arm is in engagement with the
triggering element in the locking position. The receiving
element is therefore displaceable in relation to the pivot arm
in the active position of the triggering element whilst the
receiving element holds the pivot arm at a fixed position in the
holding position of the triggering element. The receiving
element, which can be configured as a recess, indentation,
projection or similar is formed in order to achieve a release of
the pivot arm from engagement with the receiving element when
the triggering element goes over from the holding position into
the active position, in particular due to the shock pulse.
Preferably the receiving element has a sloping contact surface
for engagement with the pivot arm so that when it is no longer
held in the locking position by the triggering element, the
piveot arm goes over into the release position as a result of the
recoil and the sloping surface which is thereby displaced
relative to the pivot arm. The locking device can also be
configured in such a manner that the pivot arm is released from
engagement with the receiving element by means of gravity when
it is no longer held by the triggering element in the locking

position.

For a particularly low-friction transition from the locking
position into the release position and back, it is favourable if

for engagement in the receiving element, in particular the
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recess, the pivot arm has the rotatably mounted element, in
particular the roller or ball, provided for line contact or
point contact with the triggering element, preferably on its end
facing the receiving element. By means of the rotatably mounted
element, the pivot arm can roll on those surfaces with which the
pivot arm comes into engagement during the relative movement
between rear part and front part, in particular on the receiving

element.

In order to avoid an undesired relative movement between rear
part and front part before a firing, in particular during aiming
at a target, it is advantageous if the triggering element is
pre-tensioned into the holding position by means of a first pre-
tensioning element. By this means the locking device is then
reliably held in the locking position even when the gun is moved
according to usual use. The pre-tensioning element can be a
spring element. Alternatively to a spring element, the
triggering element could be pre-tensioned into the holding
position by means of a magnetic device. For this purpose, a
first magnetic element could be provided on the triggering
element and a second magnetic element having the same or
opposite polarity thereto could be provided close to the first

magnetic element and externally to the triggering element.

In crder that the pivot arm automatically goes back into the
locking position again from the release position after recoil
damping has taken place, it can be provided that the pivot arm
is pre-tensicned into the locking position by means of a second
pre-tensioning element. The second pre-tensioning element can,
for example, be a spring element or a magnetic device.
Alternatively the piveot arm can be returned by the triggering
element into the locking position when the triggering element is

pre-tensioned into the holding position.

In order that the triggering element moves automatically from
the holding position into the active position as a result of the
shock pulse, in particular as a result of the recoil caused by
the firing, it is favourable if the triggering element is
configured to be pivotable about a pivot axis and has different
mass above and below the pivot axis. For example, the triggering

element can have a higher mass above/below the pivot axis than
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opposite below/above the pivot axis. In particular, the
triggering element can have different mass moments of inertia
above and below the pivot axis. As a result of the different
masses in relation to a pivoting of the part of the triggering
element located above the pivot axis compared to the part of the
triggering element located below the pivot axis, the more inert
part executes a delayed movement in the recoil direction as a
result of the shock pulse with the result that the triggering
element pivots about the pivot axis. In particular, the more
inert part tends to retain its position directly after a firing
in relation to a fixed reference point external to the gun
whereas the rest of the gun moves abruptly towards the shooter
as a result of the firing. The weight of the triggering element
cr the part located above and below the pivot axis is favourably
selected to be sufficiently large in order to reliably overcome
an albeit small frictional resistance counteracting the movement
of the triggering element. Expediently the triggering element 1is

mounted with as low friction as possible.

If both the triggering element and also the pivot arm each
comprise a rotatably mounted element, in particular a roller or
ball and in the holding position of the triggering element, the
pivot axis of the triggering element and the two axes of
rotation of the rotatably mounted elements are arranged in a
line, the pivot arm is reliably held in the locking position
when the triggering element is in the holding position.
Furthermore, the engagement between the pivot arm and the
receiving element can be released with low expenditure of force
since the rotatably mounted elements roll on one another as a
result of the shock pulse.

According to a further advantageous embodiment, it can be
provided that the triggering element is configured as a delay
element displaceable substantially in the direction of the
relative movement between rear part and front part. The
triggering element has a sufficiently high weight so that as a
result of the shock pulse directly after a firing, it retains
its position in relation to a fixed reference point external to
the gun whereas the remainder of the gun, in particular the
locking device moves abruptly towards the shooter as a result of

the firing. As a result of this displacement between the
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triggering element and the locking device, the triggering
element adopts its active position. The triggering element can
be arranged displaceably parallel to the direction of the
relative movement between rear part and front part or at an

acute angle to this direction.

A particularly low-friction guidance of the movement sequence of
the triggering element is ensured if the triggering element 1s
received at least with a partially spherical end region in a
guide sleeve pivotably and displaceably. The triggering element
can thus be displaced both along the guide sleeve whose axis
runs substantially in the direction of the relative movement
between rear part and front part and can also pivot about the
azxis of the guide sleeve. The pivoting movements are made
possible by the partially spherical end region or in general an
at least partially rounded end region of the triggering element.
In particular, the partially spherical end region together with
a corresponding counterbody can form a gimbal bearing received
displaceably in the guide sleeve. The displaceable and pivotable
configuration of the triggering element ensures a reliable
engagement with the locking device, in particular the pivot arm
and a reliable transfer between the holding position and the
active position. In addition, manufacturing tolerances which
could result in a jamming of the triggering element in the guide
sleeve 1f no possibility of pivoting is provided can be

compensated.

In crder to reliably pre-tension the triggering element in the
holding position, it is particularly favourable if the first
pre-tensioning element is received in the guide sleeve. The
first pre-tensioning element can be received, for example,
between an end region of the guide sleeve and the partially
spherical end region of the triggering element or the gimbal

bearing.

In an expedient embodiment, it can be provided that both the
triggering element and also the pivot arm each comprise a
rotatably mounted element, in particular a roller or ball and
the axes of rotation thereof, in the holding position of the
triggering element, are arranged in a line with an axis of

rotation of an additional rotatably mounted element, in
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particular a roller or ball, which additional element is in
engagement with the rotatably mounted element of the triggering
element and is opposite the contact point between the rotatably
mounted elements of the triggering element and of the pivot arm.
By means of this line arrangement, the pivot arm is reliably
held in the locking position when the triggering element is in
the holding positicn. In addition, the engagement between the
pivet arm and the receiving element can be released with low
expenditure of force, since the triggering element is displaced
relative to the locking device as a result of the shock pulse
and the rotatably mounted elements of the triggering element, of

the pivot arm and of the additional element roll on one another.

For a reliable transition of the triggering element arranged
between the rotatably mounted elements of the pivot arm and of
the additional element from the holding position into the active
position, 1t is favourable if a limiting device is provided
which stops the displacement of the triggering element pre-
tensioned by the first pre-~tensioning element at the position of
the line arrangement of the axes of rotation. A pin limiting the
displacement of the triggering element can be provided as the
limiting device. Expediently, the {threaded) pin can be

configured to be adjustable in its position.

For a low-friction guided relative movement between the rear
part and the front part, it can expediently be provided that
guide rollers guiding the relative movement between rear part
and front part are provided. In this way, no sliding surfaces
are required between the rear part and front part which could
impair or even block the relative movement for example due to

impurities or wear.

In addition, it can be advantageous if the guide rollers are
mounted on the rear part/front part and engage in guide grooves
or guide rails in or on the front part /rear part. Since the
guide rollers are configured as wheels, for example and run
along in guide grooves or are configured as rollers with a
groove in the circumferential direction in which groove the
guide rails engage, the relative movement between the rear part

and the front part can be guided particularly precisely.
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In order to achieve a damping effect as high as possible, it is
expedient if the rear part or the front part has a
longitudinally directed indentation running in the direction of
the relative movement between rear part and front part, which
indentation receives the damping element which with one end acts
on the rear part and with the other end acts on the front part.
As a result of the arrangement of the damping element in the
indentation, the damping element is held securely in its
position. The indentation favourably runs parallel or at least
at an angle which is as acute as possible to the direction of

the relative movement between rear part and front part.

In a particularly simple embodiment, the damping element can be

a spring, in particular a helical spring.

The invention is explained further hereinafter with reference to
preferred exemplary embodiments to which it should not however

be restricted. In the drawings:

Fig. 1 shows a schematic side view of a first embodiment of the
recoil-damping device according to the invention in a rest

state;

Fig. 2 shows a schematic side view of the first embodiment in a

state of transition into a damping process;

Fig. 3 shows a schematic side view of the first embodiment in a

state at the end of the damping process;

Fig. 4 shows a cutaway side view of the first embodiment in the

rest state of the recoil-damping device;

Fig. 5 shows a schematic side view of a second embodiment of the
recoil-damping device according to the invention in a rest

state;

Fig. 6 shows a schematic side view of the second embodiment in a

state of transition into a damping process; and

Fig. 7 shows a schematic side view of the second embodiment in a

state at the end of the damping process.
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Figure 1 shows a recoil-damping device 1 for a gun, for
fastening on or in a buttstock of the gun, the buttstock serving
as the rest of the gun on the shoulder of a shooter and is not
shown. The recoil-damping device 1 comprises a rear part 2 and a
front part 3 which are movable against one another against the
force of a damping element 4, in the present example a helical
spring. The rear part 2 which is more distant to the barrel of
the gun than the front part 3, and the front part 3 can be
installed in a buttstock of the gun which buttstock consists of
parts which can be displaced with respect to / against one
another. Alternatively, if e.g. the gun has no buttstock
consisting of parts which can be displaced with respect to one
another, it can be retrofitted with the recoil-damping device 1
by mounting the front part 3 on the rear-side end of the
buttstock. A locking device 5 is provided between the rear part
2 and the front part 3 which locking device 5, in a locking
position shown in Fig. 1 blocks a relative movement between rear
part 2 and front part 3 and in a release position shown in Fig.
3, allows a relative movement between rear part 2 and front part
3. In the rest state of the gun, as long as no shot is released,
the locking device 5 is in the locking position in order to
prevent an unintentional compression of the damping element 4.
The locking device 5 has an angled substantially L-shaped pivot
arm 6 with a pivot axis 6a and a receiving element 7, in
particular a recess. Whilst the receiving element 7 is formed in
or on the front part 3, the pivot arm 6 is mounted by means of
the pivot axis 6a on the rear part 2 and engages in the
receiving element 7 in the locking position. For engagement in
the receiving element 7, the pivot arm 6 has on its end 6b
facing the receiving element 7 an element 8, mounted rotatably
and which is circular about its axis of rotation 8b in the
circumferential direction, in particular a roller or ball Ba. At
the other end 6c, the pivot arm 6 is connected to a second pre-
tensioning element 9, for example, a spring, with the result
that the pivot arm 6 is pre-tensioned into the locking position.
The receiving element 7 has an obliquely running surface or edge
7a along which the roller or ball 8a of the pivot arm 6 can
roll.

In order to be able to release the locking device 5 from the
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locking position as a result of the firing of a shot, a
triggering element 10 which can be activated by means of a shock
pulse is provided which in a holding position shown in Fig. 1
holds the locking device 5 in the locking position and in an
active position shown in Figs. 2 and 3 releases the transition
of the locking device 5 into the release position. In order to
achleve a transition as smooth as possible from the locking
position into the release position, both at least a part of the
locking device 5, in particular the pivot arm 6 and also the
triggering element 10 are configured to be pivotable as a result
of the shock pulse triggered by the recoil of the fired gun. The
triggering element 10 has a pivot axis 10a for this purpose. In
order that the triggering element 10 pivots automatically as a
result of the shock pulse, it has different mass above and below
the pivot axis 10a, i.e. the mass centre of gravity of the
triggering element 10 is arranged either above or below the
pivot axis 1l0a. The different mass in relation to a pivoting of
the part 10b of the triggering element 10 arranged above the
pivot axis 1l0a compared to the part 10c of the triggering
element 10 arranged below the pivot axis 10a can be achieved by
different weight and/or different shaping of the two parts 10b,
10c. It is essential that the more inert part, in the exemplary
embodiment of Figs. 1 to 3, the upper part 10b, executes a
delayed movement in the recoil direction R as a result of the
shock pulse with the result that the triggering element 10
pivots about the pivot axis 10a into the active position and
thereby releases the locking device 5. In order that the
triggering element 10 automatically returns into its original
holding position after the recoil damping has taken place, the
triggering element 10 is pre-tensioned into the holding position
by means of a first pre-tensioning element 11, see Fig. 4. For
an engagement of the triggering element 10 with the locking
device 5, in particular the pivot arm 6, which engagement is
produceable and releaseable again in smooth-running way, in the
locking position of the locking device 5 the triggering element
10 is in engagement with the locking device 5 in a contact area
12 forming a line contact or point contact. The line contact or
point contact is formed by means of an element 13 which is
circular about its axis of rotation 13b in the circumferential
direction and mounted rotatably, in the exemplary embodiment of

Figs. 1 to 4 a roller or ball 13a, and by means of the opposite
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roller or ball 8a of the pivot arm 6. In order on the one hand
to reliably hold the pivot arm 6 in the locking position by
means of the triggering element 10 and on the other hand in
order to be able to smoothly release the engagement between the
pivot arm & and the receiving element 7, in the holding position
of the triggering element 10, the pivot axis 10a of the
triggering element 10 and the two axes of rotation 8b, 13b of

the rollers or balls 8a, 13a are arranged in a line.

For a low-friction guided relative movement between the rear
part 2 and the front part 3 guide rollers 13d, 13e and 13f
mounted on the rear part 3 are provided which engage in guide

grooves or guide rails 14a, 14b in or on the front part 3.

As can be additionally seen from Figs. 1 to 4, the front part 3
has a longitudinally directed indentation or recess 15 running
in the direction X of the relative movement between rear part 2
and front part 3, which indentation or recess 15 receives the
damping element 4 acting with one end 16a on the rear part 2 and
with the other end 16b on the front part 3. The indentation 15

runs parallel to the direction X of the relative movement.

Figures 1 and 4 show the recoil-damping device 1 in the rest
state in which the locking device 5 is in the locking position
and is held in the locking position by the triggering element 10
so that no relative movement takes place between rear part 2 and

front part 3.

Figure 2 shows the recoil-damping device 1 on transition into a
damping process as a result of a firing. As a result of the
shock pulse in the recoil direction R, caused by the firing,
substantially only with the exception of the more inert upper
part 10b of the triggering element 10, the entire gun is pushed
backwards so that the triggering element 10 is pivoted from the
holding position into the active position and here rolls on the
roller or ball 8a of the pivot arm 6. As soon as the upper part
10b of the triggering element 10 has pivoted sufficiently in the
direction of the front part 3, in order to release the
engagement between the triggering element 10 and the pivot arm
6, the transition of the lccking device 5 into the release

position 1is released.
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Figure 3 shows the reccil-damping device 1 in a state at the end
of the damping process. After the transition of the locking
device 5 into the release positicn has been released by the
triggering element 10, the roller or ball 8a of the pivot arm 6
rolls on the obliquely running surface or edge 7a of the
receiving element 7 and the front part 3 is moved towards the
rear part 2 supported by the shoulder of the shooter, whereby
the damping element 4 is compressed. Thereafter the damping
element 4 relaxes again with the result that the front part 3
moves away from the rear part 2 and the pivot arm 6 comes into
engagement with the receiving element 7 and the triggering

element 10.

Figures 5 to 7 relate to a second embodiment of the recoil-
damping device 1 which differs only partially from the first
enbodiment so that the description of the second embodiment
substantially concentrates on the differences from the first
embodiment. Particularly advantageous with the second embodiment
is the comparatively short design which in particular also
enables a retrofitting to existing buttstocks. In addition, this
embodiment has a smaller number of parts with the result that

cost advantages can be achieved in production.

Figure 5 shows the recoil-damping device 1 in the rest state of
the gun. The recoil-damping device 1 has a rear part 2 and a
front part 3 which can be moved towards one another against the
force of a damping element 4, in particular a helical spring. In
addition, a locking device 5 is provided between the rear part 2
and the front part 3 which locking device 5 in the locking
position shown in Fig. 5 blocks a relative movement between rear
part 2 and front part 3 and in a release position shown in Fig.
7 allows a relative movement between rear part 2 and front part
3. The locking device 5 has a substantially rectilinearly
configured pivot arm 6 with a pivot axis 6a and a receiving
element 7, in particular a recess. The pivot arm 6 is mounted by
means of the pivot axis 6a on the front part 3 and in the
locking position engages in the receiving element 7 formed in or
on the rear part 2. For this engagement, on its end 6éb facing
the receiving element 7 the pivot arm 6 has an element 8 which

is circular about its axis of rotation 8b in the circumferential
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direction and mounted rotatably, in particular a roller or ball

8a. The receiving element 7 has an obliquely running surface or

edge 7a along which the roller or ball 8a of the pivet arm 6 can
roll.

In order to be able to release the locking device 5 from the
locking position, a triggering element 10 which can be activated
by means of a shock pulse is provided which in the holding
position shown in Fig. 5 holds the locking device 5 in the
locking position and in the active position shown in Figs. 6 and
7 releases the transition of the locking device 5 into the
release position. The triggering element 10 is configured as a
delay element which is displaceable at an acute angle « of
preferably at most 20°, in particular at most 10° substantially
in the direction X of the relative movement between rear part 2
and front part 3. For a reliable displacement between the
holding position and the active position, the triggering element
10 is received in a guide sleeve 17 and pre-tensioned into the
holding position by means of a first pre-tensioning element 11.
In the locking position of the locking device 5, the triggering
element 10 is 1in engagement with the locking device 5 to form a
line contact or point contact in a contact area 12. For this the
triggering element 10 has an element 13 which is circular about
an axis of rotation 13b in the circumferential direction and
mounted rotatably, in particular a roller or ball 13a, which is
opposite the roller or ball 8a of the pivot arm 6. In order on
the one hand to hold the pivot arm 6 reliably in the locking
position, i.e. in engagement with the receiving element 7 by
means of the triggering element 10 and on the other hand, in
order to be able to smoothly release the engagement between the
pivot arm 6 and the receiving element 7, in the holding position
of the triggering element 10, the axis of rotation 8b of the
roller or ball 8a, the axis of rotation 13b of the roller or
ball 13a and the axis of rotation 18b of an additional rotatably
mounted element 18, in particular a roller or a ball 18a, are
arranged in a line. In order that the triggering element 10 can
reliably force the pivot arm 6 into engagement with the
receiving element 7, the additional element 18 is in engagement
with the rotatably mounted element 13 of the triggering element
10 opposite the contact point 12 between the rotatably mounted

elements B8, 13 of the triggering element 10 and of the pivot arm
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6. In addition, an adjusting or limiting device 19 with an
adjusting screw 19%a is provided which stops the displacement of
the pre-tensioned triggering element 10 at the positon of the
line arrangement of the axes of rotation 8b, 13b, 18b. Through
the positioning of the adjusting screw 19a, the position of the
roller 13a with respect to the roller 8a in the locking position
can be fixed. As in Fig. 5, here the alignment of the axis of
rotation 13a with respect to the axes of rotation 8b and 18b can
be selected in such a manner that the axis of rotation 13a is
not arranged on an imaginary connecting line of the axes of
rotation 8b, 18b but is arranged slightly closer to the front
end of the front part 3. This results in a slight shortening of
the path between triggering element 10 and pivot arm 6 required
for transfer into the release position so that - for a
particularly efficient damping of the recoil - a transfer into

the release position takes place more rapidly.

For a reliable rolling movement of the roller or ball 13a on the
rollers or balls 8a, 18a, see Figs. 6 and 7, the triggering
element 10 additionally 1s received pivotably with a partially
spherical end region 20 in the guide sleeve 17. In particular,
the partially spherical end region 20 jointly with a
corresponding counter-body 21 forms a gimbal bearing 22 received

displaceably in the guide sleeve 17.

Figure 6 shows the recoil-damping device 1 shown in Fig. 5
during the transition into a damping process as a result of a
firing. As a result of the shock pulse in the recoil direction
R, caused by the firing, substantially only with the exception
of the inert triggering element 10 or the delay element, the
entire gun is pushed backwards so that the triggering element 10
is displaced from the holding position into the active position
and rolls here on the roller or ball 8a of the pivot arm 6 and
on the roller or ball 18a. As soon as the triggering element 10
is sufficiently displaced in the direction of the front part 3,
the engagement between the pivot arm 6 and the receiving element
7 is released and consequently the transfer of the locking

device 5 into the release position is released.

Figure 7 shows the recoil-damping device 1 shown in Fig. 5 in a
state at the end of the damping process. After the transition of
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the locking device 5 into the release position has been released
by the triggering element 10, the roller or ball 8a of the pivot
arm € rolls on a surface 23 of the rear part 2 and the front
part 3 1is moved towards the rear part 2 whereby the damping
element 4 is compressed. The damping element 4 then relaxes
again whereby the front part 3 moves away from the rear part 2
and the pivot arm 6 enters into engagement with the receiving
element 7. In the exemplary embodiment shown in Figs. 5 to 7 the
rollers or balls 8a, 13a, 18a are preferably always in mutual

engagement.

As can be seen clearly from Figs. 5 to 7, the damping element 4
is arranged laterally to the triggering element 10,
substantially parallel to the triggering element 10. Unlike the
embodiment of Figs. 1 to 4 in which the damping element 4 and
the triggering element 10 are arranged consecutively in the
longitudinal direction of the gun, the embodiment of Figs. 5 to
7 allows a particularly compact design of the recoil-damping
device 1. Therefore a recoil-damping device 1 according to the
embodiment according to Figs. 5 to 7 is particularly suitable
for fastening to a buttstock and therefore for retrofitting of

the gun.
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CLAIMS:

1. A recoil-damping device (1) for a gun, in particular for fastening onto or in a
buttstock of the gun, having a rear part (2) and a front part (3) which are movable towards
one another against the force of at least one damping element (4), wherein a locking device
(5) acting between rear part (2) and front part (3) is provided, which locking device (5) in a
locking position blocks a relative movement between rear part (2) and front part (3) and in a
release position allows a relative movement between rear part (2) and front part (3), wherein
a triggering element (10) which can be activated by means of a shock pulse is provided,
which in a holding position holds the locking device (5) in the locking position and in an
active position releases the locking device (5) into the release position, characterized in that
the triggering element (10) and/or at least a part of the locking device (5) is configured to be

pivotable about a pivot axis (10a, 6a) as a result of the shock pulse.

2. The device (1) according to claim 1, characterized in that in the locking position
of the locking device (5) the triggering element (10), in a contact region (12), is in

engagement with the locking device (5) to form a line contact or point contact.

3. The device (1) according to claim 2, characterized in that the line contact or point
contact is formed by means of two mutually opposite elements (8, 13) which are circular
about a respective axis of rotation (8b, 13b) in the circumferential direction and mounted
rotatably.

4. The device (1) according to claim 3, characterized in that the rotatably mounted
elements (8, 13) are rollers and/or balls (8a, 13a) arranged on the triggering element (10)
and/or on the locking device (5).

5. The device (1) according to any one of claims 1 to 4, characterized in that the
locking device (5) comprises a receiving element (7), in particular a recess in the front part
(3)/rear part (2), and a pivot arm (6) mounted on the rear part (2)/front part (3) which pivot
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arm (6) engages in the receiving element (7) in the locking position and which is in

engagement with the triggering element (10) in the locking position.

6. The device (1) according to claim 4 and 5, characterized in that for engagement
in the receiving element (7), in particular the recess, the pivot arm (6) comprises the
rotatably mounted element (8), in particular the roller or ball (8a), provided for line contact or
point contact with the triggering element (10), on its end facing the receiving element (7).

7. The device (1) according to any one of claims 1 to 6, characterized in that the
triggering element (10) is pre-tensioned into the holding position by means of a first pre-

tensioning element.

8. The device (1) according to any one of claims 5 or 6, characterized in that the
pivot arm (6) is pre-tensioned into the locking position by means of a second pre-tensioning

element (9).

9. The device (1) according to any one of claims 1 to 8, characterized in that the
triggering element (10) is configured to be pivotable about a pivot axis (10a) and has

different mass above and below the pivot axis (10a).

10. The device (1) according to claim 6 and 9, characterized in that both the
triggering element (10) and also the pivot arm (6) each comprise a rotatably mounted
element (13, 8), in particular a roller or ball (13a, 8a) and in the holding position of the
triggering element (10), the pivot axis (10a) of the triggering element (10} and the two axes
of rotation (13b, 8b) of the rotatably mounted elements (13, 8) are arranged in a line.

11. The device (1) according to any one of claims 1 to 8, characterized in that the
triggering element (10) is configured as a delay element displaceably substantially in the
direction (X) of the relative movement between rear part (2) and front part (3).
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12. The device (1) according to claim 11, characterized in that the triggering
element (10) is received at least with a partially spherical end region (20) in a guide sleeve

(17) pivotably and displaceably.

13. The device (1) according to claim 7 and 12, characterized in that the first pre-

tensioning element (11) is received in the guide sleeve (17).

14. The device (1) according to claim 6 and one of claims 11 to 13, characterized in
that both the triggering element (10) and also the pivot arm (6) each comprise a rotatably
mounted element (13, 8), in particular a roller or ball (13a, 8a) and the axes of rotation (13b,
8b) thereof, in the holding position of the triggering element (10), are arranged in a line with
an axis of rotation (18b) of an additional rotatably mounted element (18), in particular a roller
or ball (18a), which additional element (18) is in engagement with the rotatably mounted
element (13) of the triggering element (10) opposite the contact point (12) between the
rotatably mounted elements (13, 8) of the triggering element (10) and of the pivot arm (6).

15. The device (1) according to claim 7 and 14, characterized in that a limiting
device (19) is provided which stops the displacement of the triggering element (10) pre-
tensioned by the first pre-tensioning element (11) at the position of the linear arrangement of
the axes of rotation (8b, 13b, 18b).

16. The device (1) according to any one of claims 1 to 15, characterized in that
guide rollers (13d, 13e, 13f) guiding the relative movement between rear part (2) and front
part (3) are provided.

17. The device (1) according to claim 16, characterized in that the guide rollers
(13d, 13e, 13f) are mounted on the rear part (2)/front part (3) and engage in guide grooves
or guide rails (14a, 14b) in or on the front part (3)/rear part (2).

18. The device (1) according to any one of claims 1 to 17, characterized in that the
rear part (2) or the front part (3) have a longitudinally directed indentation (15) running in the
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direction (X) of the relative movement between rear part (2) and front part (3), which
indentation (15) receives the damping element (4) acting with one end (16a) on the rear part
(2) and acting with the other end (16b) on the front part (3).

19. The device (1) according to any one of claims 1 to 18, characterized in that the
damping element (4) is a spring, in particular a helical spring.
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