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A device for forming containers from heated parisons of
thermoplastic material, which includes a heating section and
a blow molding unit provided with at least one blow molding
station. The parisons are held along at least a portion of a
transport path between the heating section and the blow mold-
ing unit by a carrying element, which has a head that can be
inserted into a mouth section of a parison and which includes
at least two positionable clamping elements. At least one of
the clamping elements is positioned in a recess provided on a
side of the head relative to a longitudinal axis of the carrying
element. The recess has upper and lower sliding surfaces that
extend obliquely relative to the longitudinal axis for acting on
the clamping element. The upper head part and the lower head
part are braced relative to each other by at least one spring.
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DEVICE FOR TRANSPORTING PREFORMS
FOR BLOW MOLDING CONTAINERS

[0001] The invention relates to a device for blow molding
containers which comprises a heating section for heating
parisons made of a thermoplastic material and is provided
with a blow molding unit comprising at least one blow mold-
ing station for shaping the parisons into the containers, and in
which a carrying element for transporting the parisons com-
prises at least two positionable clamping elements in the
region of a head that can be inserted into a mouth section of
the parison, and in which the clamping elements are designed
to be rounded at least in some regions, and wherein the
clamping elements are disposed at a distance relative to each
other along an outer circumference of the head, and in which
at least one of the clamping elements is positioned in a recess
that is provided on the side of the head relative to a longitu-
dinal axis of the carrying element, wherein the recess has
upper and lower sliding surfaces that extend obliquely rela-
tive to the longitudinal axis for acting upon the clamping
element, and wherein the head comprises a lower head part
that is provided with the lower sliding surface and an upper
head part that is provided with the upper sliding surface.
[0002] In this kind of container molding by the action of
blowing pressure, parisons made of a thermoplastic material,
for example parisons made of PET (polyethylene terephtha-
late), are fed to various processing stations within a blow
molding machine. Such a blow molding machine typically
comprises a heating unit and a blowing unit, in which the
parison, which has first been brought to the desired tempera-
ture, is expanded by biaxial orientation to obtain a container.
The expansion is carried out using pressurized air, which is
introduced into the parison to be expanded. The process of
such an expansion of the parison is described in the patent
application DE 43 40 291. The introduction of the pressurized
gas mentioned at the outset also includes the introduction of
pressurized gas into the resulting container bubble and the
introduction of pressurized gas into the parison at the begin-
ning of the blow molding operation.

[0003] The basic design of a blow molding station for
molding containers is described in the patent application DE
42 12 593. Options for bringing the parisons to the desired
temperature are described in the patent application DE 23 52
926.

[0004] Within the blow molding device, the parisons and
the blown containers can be transported using a variety of
handling devices. The use of transport mandrels, onto which
the parisons are slipped, is known. However, the parisons can
also be handled using other carrying devices. Other available
designs include the use of gripping tongs for handling pari-
sons and the use of clamping mandrels, which can be inserted
into a mouth region of the parison for mounting.

[0005] Thehandling of containers and parisons using trans-
fer wheels is described, for example, in the patent application
DE 199 06 438, with a transfer wheel being disposed wheel
between a blow molding wheel and a discharge section, and a
further transfer wheel being disposed between the heating
section and the blow molding wheel.

[0006] The above-described handling of the parisons takes
place, on the one hand, in so-called two-stage processes, in
which the parisons are first produced in an injection molding
process and temporarily stored and are conditioned at a later
time in terms the temperature thereof and inflated into a
container. On the other hand, use in so-called single-stage
processes is possible, in which the parisons have been brought
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to a suitable temperature directly after they have been pro-
duced by way of injection molding and sufficiently solidified
and the parisons are then inflated.

[0007] Various embodiments are known with respect to the
blow molding stations that are used. In blow molding stations
that are disposed on rotating transport wheels, the mold car-
riers can frequently be folded open in a book-like manner.
However, it is also possible to employ mold carriers that can
be displaced relative to each other or are guided in a different
manner. Typically, platens disposed parallel to each other are
used as mold carriers in stationary blow molding stations,
which are in particular suited to accommodate multiple cavi-
ties for container molding.

[0008] The transport mandrels used for transporting the
parisons cannot yet meet all the requirements that are placed
onthem in terms of reliable transport of the parisons at a high
transport speed. In particular, transport mandrels that are
inserted into a mouth region of the parisons still have a num-
ber of deficiencies. The known clamping mandrels are gen-
erally composed of a hard core having an O-ring made of
elastomer placed on the outside. When the clamping mandrel
is inserted into the mouth region of the parison, the O-ring is
elastically deformed, resulting in fixation of the parison on
the clamping mandrel.

[0009] Such mounting of the parisons has been found to be
unreliable as the operating time increases. For one, the inside
diameters of the parisons are subject to manufacturing toler-
ances, which result in variable clamping forces. Moreover,
the elasticity, and thus the generated elastic spring force of the
elastomer material, changes with increased aging and as a
function of the respective prevailing temperature. It is also not
possible to apply excessive stress to the mouth region as a
precautionary measure, since such high stress would result in
deformation of the mouth region. Given these properties of
the elastomer materials, it is to be expected that a substantial
number of parisons will fall off the clamping mandrels and be
unavailable for the subsequent blow molding operation.

[0010] DE 10 2005 011 805 already describes a control-
lable clamping element, which is made of an elastomer mate-
rial and designed as a spring-like hollow profiled section.
While considerable improvements have already been
achieved over the use of solid profiled sections, for example in
the form of O-rings, the requirements in regard to a uniform
and reproducible generation of clamping forces over a long
operating time have nonetheless not been satisfactorily met as
of yet.

[0011] DE 102008023 701 describes a controllable clamp-
ing element, which is made of a ceramic material. While this
design has been found to be extremely functional, the asso-
ciated manufacturing costs are relatively high due to the
active controllability that is implemented.

[0012] Both actively controllable and passive clamping ele-
ments are thus already known from the prior art. However, the
prior art does not yet provide a carrying element that is pro-
vided with clamping elements and that has both high func-
tionality and is also inexpensive to produce.

[0013] It is the object of the present invention to design a
device of the type described at the outset in such a way that
reliable transport of the parisons at a high transport speed is
supported, and additionally inexpensive manufacturing of the
transport element is achieved.

[0014] This objectis achieved according to the invention by
bracing the upper head part and the lower head part relative to
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each other using at least one spring, which acts on the upper
head part in a region facing away from the lower head part.
[0015] Due to the spring, preferably a compression spring,
acting on the upper face of the upper head part which faces
away from the lower head part, the clamping elements pro-
truding from the recesses of the head are acted on, when the
mouth region of a parison is pushed onto the head, in such a
way that these elements are displaced in the direction of the
upper head part. The clamping elements transmit the forces
acting in the direction of the longitudinal axis of the carrying
element onto the upper head part and displace the same
against the acting spring force. This causes a relative move-
ment between the upper head part and the lower head part in
such a way that the sizes of the recesses are increased. As a
result, the clamping elements can migrate further into the
recesses and allow the mouth section of the parison to be
completely pushed onto the head of the carrying element.
[0016] It is thus essential for the function of the head of the
carrying element which is provided with a passive clamping
function that the forces that are transmitted to the head when
the mouth section of the parison is pushed onto the head result
in an increase in the size of the recesses, and thus in a reduc-
tion of the clamping forces that act between the clamping
elements and the mouth section of the parison. This is favor-
able in terms of pushing the parison onto the head in a manner
that requires comparatively little force and is gentle on the
parison. After this pushing process has been completed, the
head of the carrying element is disposed within the mouth
section of the parison and the clamping elements thereof act
on the inside of the mouth section. As an alternative, itis also
possible to mount blown containers using the head of the
carrying element according to the invention, instead of
mounting parisons.

[0017] Arranging the spring so that the spring acts on the
upper head part in a region facing away from the lower head
part in particular makes it possible to position the spring in a
region outside the mouth section of the parison. The spring is
thus disposed in a region that is sufficiently large to accom-
modate the spring, whereby the use of the spring does not
result in any unnecessary complicated geometry of the head.
Moreover, the spring is disposed in a region that is typically
not exposed to heat radiation when the parisons are heated.
[0018] Compared to one or more spring elements acting
directly on the clamping elements, the design according to the
invention thus has considerable advantages, both with respect
to achieving a compact as well as clearly structured design
and with respect to providing lasting high function.

[0019] According to a conventional use, the lower head part
is completely inserted into the mouth section of the parison,
and the upper head part protrudes from the mouth section of
the parison in the region of the extent that faces away from the
lower head part.

[0020] Predeterminable positioning of the lower head part
is supported by connecting the lower head part to a shaft.
[0021] A relative movement between the lower head part
and the upper head part is enabled by the shaft extending
through the upper head part.

[0022] Trouble-free operation is supported by designing
the spring as a compression spring.

[0023] So asto achieve a compact design, it is proposed that
the shaft extends through the spring.

[0024] The spring-loaded bracing of the upper head part
relative to the lower head part can be implemented by the
spring being supported on a projection of the shaft.
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[0025] According to one design variant, the projection may
be formed by a step.

[0026] An inexpensive design is supported by producing
the shaft from a rod and a tube that surrounds the rod at least
regionally.

[0027] Anadvantageous transmission of clamping forces is
achieved by designing the clamping element cylindrically at
least in some regions and being tapered in the region of the
end regions thereof that point in the direction of the longitu-
dinal element axis.

[0028] It has been found to be advantageous for the posi-
tioning of the clamping elements if the tapers are designed as
truncated cones.

[0029] A planar transmission of forces can be achieved in
that, relative to the longitudinal element axis, the tapers have
angles of inclination that correspond to the angles of inclina-
tion of the sliding surfaces.

[0030] The rounded configuration of the clamping ele-
ments and the use of multiple separate clamping elements
allow defined radial positioning of the clamping elements,
without making elastic deformation necessary. The clamping
elements can be positioned exactly in a radial direction for
carrying out the clamping operation. The rounded contour
supports easy gliding on associated guide surfaces. More-
over, the clamping forces can be introduced in a locally lim-
ited manner into the region of an inner boundary of the mouth
section of the parison.

[0031] A transport of the parisons without carrying out
turning operations is supported in that the parisons at least
along a portion of the transport path thereof are transported by
the carrying element having the mouth sections oriented per-
pendicularly upward.

[0032] Exemplary embodiments of the invention are shown
schematically in the drawings. In the drawings:

[0033] FIG. 1 shows a perspective illustration of a blow
molding station for producing containers from parisons;
[0034] FIG. 2 shows a longitudinal sectional view through
ablowing mold in which a parison is stretched and expanded;
[0035] FIG. 3 shows a sketch to illustrate a basic design of
a device for blow molding containers;

[0036] FIG. 4 shows a modified heating section having
increased heating capacity;

[0037] FIG. 5 shows a side view of a carrying element;
[0038] FIG. 6 shows a vertical section according to inter-
secting line VI in FIG. 5;

[0039] FIG. 7 shows a perspective illustration of a head of
a carrying element;

[0040] FIG. 8 shows an enlarged illustration of the detail
VIII of FIG. 6; and

[0041] FIG. 9 shows ahorizontal section according to inter-
secting line IX of FIG. 8.

[0042] Thebasic design of a device for shaping parisons (1)
into containers (2) is shown in FIG. 1 and in FIG. 2. The
arrangement may be provided as illustrated or rotated 180° in
a vertical plane.

[0043] The device for molding the container (2) is essen-
tially composed of a blow molding station (3), which is pro-
vided with a blow mold (4) into which a parison (1) can be
inserted. The parison (1) may be an injection-molded part
made of polyethylene terephthalate. So as to allow the parison
(1) to be inserted into the blow mold (4) and allow the finished
container (2) to be removed, the blow mold (4) is composed of
mold halves (5, 6) and a bottom part (7), which can be posi-
tioned by a lifting device (8). The parison (1) can be fixed by
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a holding element (9) in the region of the blow molding
station (3). For example, it is possible to insert the parison (1)
directly into the blow mold (4) using tongs or other handling
means.

[0044] So as to allow pressurized air to be supplied, a con-
necting piston (10) is disposed beneath the blow mold (4),
supplying pressurized air to the parison (1) while also pro-
viding a sealing function. However, in a modified design, it is
also conceivable in principle to use fixed pressurized air sup-
ply lines.

[0045] In this exemplary embodiment, the parison (1) is
stretched by way of a stretch rod (11), which is positioned by
a cylinder (12). According to another embodiment, mechani-
cal positioning of the stretch rod (11) is achieved by way of
cam segments on which pick-up rollers act. The use of cam
segments is in particular advantageous when a plurality of
blow molding stations (3) are disposed on a rotary blow
molding wheel (25).

[0046] In the embodiment shown in FIG. 1, the stretching
system is designed so that a tandem arrangement of two
cylinders (12) is provided. Initially, prior to the actual stretch-
ing operation, a primary cylinder (13) moves the stretch rod
(11) to the region of a bottom (14) of the parison (1). During
the actual stretching operation, the primary cylinder (13),
along with the extended stretch rod, and together with a
carriage (15) carrying the primary cylinder (13), is positioned
by a secondary cylinder (16) or by way of a cam controller. In
particular, the secondary cylinder (16) may be employed in
such a cam-controlled manner that a guide roller (17), which
slides along a curve track while the stretching operation is
carried out, predetermines a current stretching position. The
guide roller (17) is pressed against the guide path by the
secondary cylinder (16). The carriage (15) slides along two
guide elements (18).

[0047] Afterthe mold halves (5, 6) disposed in the region of
carriers (19, 20) have been closed, the carriers (19, 20) are
locked relative to each other with the aid of a locking unit
(40).

[0048] Foradaptationto differing shapes of a mouth section
(21) of the parison (1), the use of separate threaded inserts
(22) in the region of the blow mold (4) is provided for accord-
ing to FIG. 2.

[0049] In addition to the blow-molded container (2), FIG. 2
also illustrates the parison (1), which is shown with dotted
lines, and a schematic view of a developing container bubble
(23).

[0050] FIG. 3 shows the basic design of a blow molding
machine, which is provided with a heating section (24) and a
rotating blow molding wheel (25). Starting from a parison
input (26), the parisons (1) are transported by transfer wheels
(27,28, 29) into the region of the heating section (24). Radiant
heaters (30) and fans (31) are disposed along the heating
section (24) so as to bring the parisons (1) to the desired
temperature. After the parisons (1) have been sufficiently
adjusted to the desired temperature, they are transferred by a
transfer wheel (35) to the blow molding wheel (25), in the
region of which the blow molding stations (3) are disposed.
The finished blow-molded containers (2) are fed by further
transfer wheels (37, 28, 38) to a discharge section (32). The
transfer wheel (37) is designed as a removal wheel, and the
transfer wheel (38) is designed as a discharge wheel for this
purpose.

[0051] So as to be able to shape a parison (1) into a con-
tainer (2) so that the container (2) has material properties that
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ensure long usability of foodstuffs, in particular beverages,
bottled inside the container (2), special method steps must be
followed when heating and orienting the parisons (1). More-
over, advantageous effects can be achieved by adhering to
special dimensional regulations.

[0052] Various plastic materials can be used as the thermo-
plastic material. For example, PET, PEN or PP are suitable for
use.

[0053] The expansion of the parison (1) during the orien-
tation process is achieved by supplying pressurized air. The
pressurized air supply process is broken down into a pre-blow
molding phase, in which gas, such as compressed air, is
supplied at a lower pressure level, and a subsequent main
blow molding phase, in which gas having a higher pressure
level is supplied. During the pre-blow molding phase, typi-
cally pressurized air having a pressure in the interval of 10 bar
to 25 bar is used, and during the main blow molding phase,
pressurized air having a pressure in the interval of 25 bar to 40
bar is supplied.

[0054] It is also apparent from FIG. 3 that, in the embodi-
ment shown, the heating section (24) is composed of a plu-
rality of revolving transport elements (33), which adjoin each
other in a chain-like manner and are guided along deflection
wheels (34, 36). In particular, the chain-like arrangement may
form a substantially rectangular base contour. In the embodi-
ment shown, a single deflection wheel (34) having relatively
large dimensions is used in the region of the extent of the
heating section (24) facing the transfer wheel (27), and two
deflection wheels (36) having comparatively smaller dimen-
sions are used in the region of neighboring deflections. How-
ever, in principle any arbitrary other guides are also conceiv-
able.

[0055] So as to allow the transfer wheel (27) and the blow
molding wheel (25) to be disposed as closely relative to each
other as possible, the arrangement shown has been found to be
particularly advantageous since three deflection wheels (34,
36) are positioned in the region of the corresponding extent of
the heating section (24), and more particularly the smaller
deflection wheels (36) are positioned in the region of the
transition to the linear progression of the heating section (24)
and the larger deflection wheel (34) is positioned in the imme-
diate transfer region to the transfer wheel (27) and to the blow
molding wheel (25).

[0056] As an alternative to the use of chain-like transport
elements (33 is also possible to use a rotating heating wheel,
for example.

[0057] After the blow molding of the containers (2) has
been finished, these are guided out of the region of the blow
molding stations (3) by the transfer wheel (38) and trans-
ported to the discharge section (32).

[0058] A larger number of parisons (1) can be adjusted to
the desired temperature per unit of time in the modified heat-
ing section (24) illustrated in FIG. 4 due to the larger number
of'radiant heaters (30). Here, the fans (31) conduct cooling air
into the region of cooling air channels (39), which are located
opposite the associated radiant heaters (30), respectively, and
deliver the cooling air via outflow openings. As a result of the
arrangement of the outflow directions, a flow direction for the
cooling air that is substantially transversely to a transport
direction of the parisons (1) is achieved. The cooling air
channels (39) can provide reflectors for the heat radiation in
the region of surfaces that are located opposite the radiant
heaters (30); likewise, itis possible to also implement cooling
of the radiant heaters (30) via the cooling air that is given off.
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[0059] The parisons (1) and the containers (2) can be trans-
ported through the blow molding machine in a wide variety of
ways. According to one embodiment variant, the parisons are
carried by transport mandrels at least along a substantial
portion of the transport path thereof. However, it is also pos-
sible to transport the parisons using tongs, which engage on
the outside of the parison, or to use inside mandrels, which are
inserted into a mouth region of the parison. With respect to the
spatial orientation of the parisons, differing variants are like-
wise conceivable.

[0060] According to one variant, the parison is fed in the
region of the parison input (26) having the mouth oriented
perpendicularly upward, is then rotated, conveyed along the
heating section (24) and the blow molding wheel (25) having
the mouth oriented perpendicularly downward, and is rotated
again prior to reaching the discharge section (32). According
to another variant, the parison (2) is heated in the region of the
heating section (24) having the mouth oriented perpendicu-
larly downward, however it is rotated again by 180° prior to
reaching the blow molding wheel (25).

[0061] According to a third embodiment variant, the pari-
son passes through the entire region of the blow molding
machine having the mouth oriented perpendicularly upward,
without undergoing any turning operations.

[0062] FIG. 5 shows a partial representation of a side view
of'a parison (1), in the mouth section (21) of which a carrying
element (41) is inserted in some regions.

[0063] The carrying element (41) has an element base (42),
a head (43) facing the parison (1), and a shaft (44) connected
to the head (43). The shaft (44), together with the head (43),
can be moved relative to the element base (42) in the direction
of the longitudinal element axis (45). A basic position of the
shaft (44) relative to the element base (42) can be predeter-
mined by a spring (46). In the exemplary embodiment shown,
the spring (46) is disposed between an upper face (47) of the
element base (42) and an end segment (48) protruding later-
ally beyond the shaft (44).

[0064] According to a typical exemplary embodiment, a
plurality of element bases (42) can be connected to each other
in a chain-like manner or can be connected to a revolving
conveyor chain. However, the carrying element (41) can also
be provided on revolving transfer wheels or other devices.
According to a typical exemplary embodiment, the shaft (44)
is likewise positioned relative to the element base (42) in a
cam-controlled manner by way of a cam, which extends at
least in some sections along a transport path of the carrying
element (41).

[0065] FIG. 6 is a longitudinal sectional view of the posi-
tioning of the head (43) within a mouth section (21) of a
parison (1) or of a container (2). It is apparent that the head
(43) has recesses (49), in which clamping elements (50) are
disposed. Outside the region that can be inserted into the
mouth section (21), the head (43) may comprise a heat sink
(51), which is provided with cooling fins for heat emission.
[0066] FIG. 7 shows a perspective illustration of the head
(43) to further illustrate in particular the arrangement of the
clamping elements (50) in the recesses (49). It is apparent that
the clamping elements (50) have a roller-like basic contour
having tapered end segments. The end segments can be
designed as truncated cones, for example.

[0067] FIG. 8 shows an enlarged illustration of the detail
VIII of FIG. 6. It is apparent from FIG. 8 that the head (43) is
composed of an upper head part (52) and a lower head part
(53). The lower head part (53) is connected to the shaft (44).
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The shaft (44) extends through the upper head part (52).
While the lower head part (53) is rigidly connected to the
shaft (44) in terms of the movement of the part, the upper head
part (52) is supported on the shaft by way of a spring (56).
Since the spring (56) is a compression spring and acts on the
upper head part (52) on the side facing away from the lower
head part, the upper head part (52) and the lower head part
(53) are pushed toward each other.
[0068] FIG. 8 likewise illustrates that the lower head part
(53) has a lower sliding surface (54) so as to regionally bound
the recess (49). The upper head part (52) is provided with an
upper sliding surface (55), likewise so as to regionally bound
the recess (49). When a plurality of recesses (49) are provided
along the outer circumference of the head (43), the number of
upper and lower sliding surfaces (54, 55) used corresponds to
the number of the recesses (49).
[0069] A spring (56), which braces the upper head part (52)
relative to the shaft (44), is disposed on a side of the upper
head part (52) facing away from the lower head part (53) in
the direction of the longitudinal element axis (45). The shaft
(44) has a step (57) for this purpose as a supporting surface for
the spring (56). As an alternative, however, different support-
ing elements could also be used for the spring (56).
[0070] The step (57) canbe achieved in a simple manner by
atwo-part configuration of the shaft (44). In the region of the
extent facing the head (43), the shaft (44) is composed of arod
for this purpose, which is inserted into a tubular outer part.
The step (57) is provided in the region of the end of the tubular
part.
[0071] The sliding surfaces (54, 55) are each disposed at an
incline with respect to the longitudinal element axis (45).
Delimiting surfaces of the tapers of the clamping elements
(50) likewise extend at an incline with respect to the longitu-
dinal axis (45). The angles of inclination of the delimiting
surfaces of the tapers are preferably selected to be substan-
tially identical to the angles of inclination of the sliding sur-
faces (54, 55) relative to the longitudinal element axis (45).
[0072] FIG. 9 is a horizontal sectional view to illustrate the
arrangement of a plurality of clamping elements (50) in
respective associated recesses (49). The exemplary embodi-
ment of FIG. 9 shows the use of six clamping elements (50) in
six recesses (49). The clamping elements (50) act on an inner
side of the mouth section (21).
[0073] It has been found to be particularly advantageous
when the clamping elements (50) act on the mouth section
(21) from the inside. An outer region of the mouth section (21)
thus remains free for handling, such as by way of tongs.
Moreover, damage to the sensitive threaded region of the
mouth section (21) is prevented. The thread is used to later
screw on caps of a filled container (2), and damage here would
result in leaking.
1. A device for blow molding containers comprising:
a heating section for heating parisons made of a thermo-
plastic material;
a blow molding unit having at least one blow molding
station for shaping the parisons into the containers; and
a carrying element for transporting the parisons;
wherein the carrying element comprises at least two posi-
tionable clamping elements in the region of a head that
can be inserted into a mouth section of a parison,
wherein the clamping elements are rounded,
wherein the clamping elements are disposed at least in
some regions at a distance relative to each other along an
outer circumference of the head,
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wherein at least one of the clamping elements is positioned
in a recess provided on a side of the head relative to a
longitudinal axis of the carrying element,

wherein the recess includes upper and lower sliding sur-

faces that extend obliquely relative to the longitudinal
axis for acting upon the clamping element,
wherein the head comprises a lower head part that is pro-
vided with the lower sliding surface and an upper head
part that is provided with the upper sliding surface, and

wherein the upper head part and the lower head part are
braced relative to each other by at least one spring, which
acts on the upper head part in a region facing away from
the lower head part.

2. The device according to claim 1, wherein the carrying
element is configured to mount the parison such that the
mouth section is oriented perpendicularly upward.

3. The device according to claim 1, wherein the lower head
part is connected to a shaft.

4. The device according to claim 3, wherein the shaft
extends through the upper head part.

5. The device according to claim 1, wherein the spring is a
compression spring.
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6. The device according to claim 3, wherein the shaft
extends through the spring.

7. The device according to claim 6, wherein the spring is
supported on a projection of the shaft.

8. The device according to claim 7, wherein the projection
is formed by a step.

9. The device according to claim 3, wherein the shaft is
produced from a rod and a tube that surrounds the rod at least
regionally.

10. The device according to claim 1, wherein the damping
element is cylindrical at least in some regions and is tapered
end regions thereof pointing in the direction of the longitudi-
nal element axis.

11. The device according to claim 10, wherein the tapered
end regions are in the form of truncated cones.

12. The device according to claim 10, wherein the tapered
end regions have angles of inclination relative to the longitu-
dinal element axis which correspond to the angles of inclina-
tion of the sliding surfaces.
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