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(57) Abrége/Abstract:

A damping element Is proposed for a conduit conducting a gaseous or liguid medium through which pressure pulsations are
applied, which Is constructed as a hollow body through which the medium can flow, and Is attached to a fastening element In
such a way that the damping element Is pushed into an opening provided In the fastening element. The Iinner surface of the
fastening element may be provided with elevations and/or depressions produces a connection with enhanced frictional grip
between the damping element and the fastening element.
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ABSTRACT
A damping element is proposed for a conduit conducting a gaseous
or liquid medium through which pressure pulsations are applied, which is
constructed as a hollow body through which the medium can flow, and is
5 attached to a fastening element in such a way that the damping element is
pushed into an opening provided in the fastening element. The inner surface
of the fastening element may be provided with elevations and/or depressions

produces a connection with enhanced frictional grip between the damping

element and the fastening element.
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DESCRIPTION
DAMPING ELEMENT
DISCLOSURE OF THE INVENTION

The invention relates to a damping element for a conduit conducting
a gaseous or liquid working medium through which pressure pulsations are
applied.

Damping elements, also called tuners, of the type addressed here are
known. They serve, inter alia, in hydraulic hoses for damping pulsations.
These pulsations in hydraulic or pneumatic systems arise from the fact that
the working medium is conveyed by pumps or pumping systems which
introduce periodically recurring pressure fluctuations into the system.
Examples of such pumps or pumping systems are vane pumps or radial
piston pumps, but also diaphragm pumps, such as are used in the
automobile industry in steering servo systems and brake systems, and as
fuel injection pumps. The pulsations of the working medium cause the
conduits, mostly hoses or pipes, conveying the medium to execute vibrations
which, for their part, can incite the surrounding air to execute vibrations and
lead to an undesired generation of noise in the system. It is therefore
necessary to develop elements which dampen the pulsations in hydraulic or
pneumatic systems. These damping elements are constructed as small
hollow bodies through which flow can occur, for example, as tubular
elements which are arranged inside the conduit conducting the working
medium. In this case, these damping elements are held with the aid of
fastening elements which have faStening nipples onto which the damping
elements are fitted. However, this means that the full cross-section of the
damping element is not available for the working medium to flow through,
and this is associated with a pressure loss in the conduit and an increase in
the temperature of the working medium. Both lead to a poor energy balance

of the entire system. It is therefore an object of the invention to create a
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damping element of the type mentioned at the beginning which eliminates
the disadvantages named here.

A damping element having the features of the present invention can
achieve the foregoing. It is distinguished in that it can be plugged into the
fastening element which will anchor the damping element. Consequently,
the full cross-sectional surface is available to be flowed through by the
working medium flowing through the fastening element and through the
damping element. Pressure losses and temperature increases are therefore
virtually excluded.

In the simplest exemplary embodiment, the inner surface of the
opening of the fastening element has no contour, so that the connection
between the fastening element and damping element comes about solely
from the static friction between the two. Itis particularly economical to realize
this variant. '

In a preferred exemplary embodiment, it is provided that the inner side
of the opening of the fastening element, into which the damping element is
plugged, is provided with elevations and/or depressions which enhance the
frictional grip between the fastening element and damping element. This
ensures a very high functional reliability.

Moreover, an exemplary embodiment is preferred in which the
elevations and/or depressions are arranged on the inner surface of the
opening of the fastening element in an annular or spiral shape. This
refinement ensures a stronger frictional grip between the fastening element
and the damping element, thus enhancing the grip between the two
elements.

A further exemplary embodiment of the damping element is
distinguished in that the push-in contour on the inner surface of the opening
of the fastening element is provided with teeth (similar to the surface of a file

or rasp) by means of which the damping element is securely held.
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Further, refinements are set forth in the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a known damping element in partial section.

Fig. 2 shows a damping element according to the invention attached
to a fastening element, in partial section.

Fig. 3 shows a fastening element with elevations, formed in an annular
fashion on the inner side of the opening for holding the damping element, in
longitudinal section.

Fig. 4 shows a fastening element with a push-in contour located on
the inner side of the opening and comprising teeth, in longitudinal section.

Fig. 5 shows a fastening element without a special push-in contour on
the inner side of the opening, in longitudinal section.

Fig. 6 is an elevational view, partly in section, of a preferred form of
fastening element suitable for use with the damping element.

Fig. 7 is an elevational view, partly in section, showing the damping

element in combination with the fastening element of Fig. 6.

BEST MODE OF CARRYING OUT THE INVENTION

Fig. 1 shows a damping element 1 which is attached in a conventional
way to a fastening element 3. For this purpose, the fastening element 3 is
provided with a fastening nipple 7 which proceeds from the basic body 5 of
said element fastening element 3 and onto which the damping element 1 is
pushed.

In the representation in accordance with Fig. 1, the part of the
fastening element 3 represented below the center line 9 and all of the
damping element 1 is represented in section. It can be seen that, just like
the fastening nipple 7, both the fastening element 3 and the damping

element 1 are of hollow construction and can be flowed through by a
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gaseous or liquid medium. It is clear that the free inside diameter of the
damping element 1 is greater than that of the fastening nipple 7. Fig. 1 also
shows that the wall 11 of the damping element 1 is somewhat widened in the
region of the fastening nipple 7.

The representation in accordance with Fig. 2 reproduces a damping
element 1 and a fastening element 3. Identical parts are provided with
identical reference numerals, to which extent reference is therefore made to
the description based on Fig. 1.

The damping element 1 is pushed into the fastening element 3 in the
refinement reproduced in Fig. 2. This becomes plain, in particular, from the
sectional representation below the center line 9. The interior of the damping
element 1 remains completely free. Impairment of the flow behavior of the
gaseous or liquid working medium in the region of the transition from the
damping element 1 to the fastening element 3 does not occur here. The
above described disadvantages of pressure reduction and increase in
temperature in the region of the damping element 1 as attached to the
fastening element 3 are avoided here virtually completely.

The fastening element 3 reproduced in Fig. 2 is of hollow construction,
for example, essentially tubular. Enlargement of the inside diameter is
provided in the fastening region, thus producing an opening 13 for holding
the damping element 1. Said opening 13 is distinguished by a larger inside
diameter than that in the remaining region of the fastening element 3. ltis
realized, for example, by virtue of the fact that the fastening element 3 is
bored in the holding region of the damping element 1. The widening of the
diameter can also be achieved by any desired material-removing machining
method, for example, by turning or the like. Finally, it is also conceivable
when producing the fastening element 3 not only to provide the through

channel 15, but also to produce the opening 13.
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If the fastening element 3 is produced, for example, from plastic, the
through channel 15 and the opening 13 can be produced using a shaping
method. It is also conceivable to produce the fastening element from a
sintered material and in so doing, to produce the through channel 15 and
opening 13. Finally, this is also conceivable in the case of a casting
operation of a fastening element 3 consisting of metal.

As shown in Fig. 2, the fastening element is provided with two
elevations or annular beads 17 and 19 projecting above the inner surface of
the opening 13 in the direction of the center line 9 which engage in the outer
surface of the damping element 1, in the wall 11 thereof.

It is conceivable in this case that the wall 11 is pressed in by the
elevations 17 and 19 because of its inherent elasticity, with the result that the
damping element 1 is held securely in the fastening element 3. If the wall 11
consists of a material which does not have such an elasticity, with the result
that the elevations 17 and 19 cannot press in there, it is possible to provide
depressions in the other surface of the wall 11 so that the elevations 17 and
19 are securely held there and retain the damping element 1.

It is possible that the inner surface in the region of the opening 13 can
also be provided with depressions into which the wall 11 of the damping
element 1 projects. In this case itis conceivable to construct the wall 11 from
an elastic material which is compressed in the region of the opening 13 and
which expands in the region of the depressions of the inner surface of the
opening 13 and is virtually interlocking there. It is possible to provide defined
elevations on the outer surface of the damping element 1 at least in the plug-
in region of the opening 13, which then project into depressions on the inner
surface of the opening 13.

The damping element 1 is produced from a flexible material,
preferably plastic, in particular polytetrafluoroethylene (PTFE). Because the

damping element 1 is flexible, it can adapt to the shape to which it is
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constrained to adopt by the annular beads 17 and 19 of fastening element
3 to which it is attached and the hose for conducting the liquid or gaseous
medium. Preferably, the wall 11 of the damping element 1 is provided with
a series of apertures 24.

As indicated in Fig. 3, the elevations 17 and 19 and the depressions
in the damping element 1 in which the elevations engage can form rings
arranged at a spacing from one another. Seen in the circumferential
direction, the elevations 17 and 19 are then constructed continuously and,
as previously discussed, form depressions on the outer side in the wall 11 of
the damping element 1. Instead of a plurality of parallel rings comprising
elevations 17 and 19, a single elevation is also conceivable which extends
around on the inner surface of the opening 13 of the fastening element 3 in
the shape of a spiral.

"It is also conceivable to provide in the region of the inner surface of
the opening 13 a thread into which the damping element 1 is screwed until
the end face 21 of the damping element 1 abuts a step 23 which is formed
by virtue of the fact that the inside diameter is larger in the region of the
opening 13 than in the region of the through channel 15. In the exemplary
embodiment represented here, the step 23 runs essentially perpendicular to
the center line 9 in order to ensure a defined stop.

It is conceivable, furthermore, to construct the elevations 17 and 19
such that, seen in the circumferential direction, they comprise a plurality of
groups of individual elevations which are arranged on an imaginary helix or
on imaginary circular lines which possibly also run parallel to one another, as
is also indicated in Fig. 4. The inner surface of the opening 13 then
resembles the surface of a file or rasp. Such individual elevations can sink
in particularly effectively into the outer surface of the damping element 1 and

anchor the latter reliably on the fastening element 3.
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As represented in Fig. 5, the opening 13 can be provided in the plug-in
region of the damping element 1 with a smooth inner surface whose inside
diameter is matched to the outside diameter of the damping element 1 such
that the latter is held firmly in the opening 13 and, by virtue of static friction,
cannot inadvertently slip out of the fastening element 3.

It is provided in other embodiments that the wall 11 of the damping
element 1 has juxtaposed spirals which lie closely next to one another.
However, it is possible for the medium flowing through the damping element
1 to emerge through the interspace between neighboring spirals in the event
of pulsations by flowing through apertures 24 in the wall 11.

The pressure wave running through the hydraulic medium is damped
by the damping element 1 in two different ways: in the ideal case (of interest
only given constant excitation), the pressure wave propagating in the liquid
or gaseous medium has a wavelength A. If the damping element 1 has a
length which corresponds precisely to a quarter of this wavelength A, a
pressure wave which runs back on the outside of the damping element 1
against the direction of flow and is reflected at the end has a phase shift of
half a wavelength upon encountering the next pressure wave at the outlet
end of the damping element 1. The pressure wave is thus completely
damped after running through the damping element, that is to say nothing
more is left of the pressure wave in this ideal case. In practice, this ideal
case can be realized only given a constant pump speed. The pressure wave
mostly contains various wavelengths components, for which reason only a
part of the pressure wave is damped by the damping element 1. In order to
achieve a more broadband damping effect, use is made of the openings 24
introduced into the wall 11 of the damping elements 1. Specifically, if the
hydraulic medium passes through these openings 24, eddies are produced
Which partially reflect and additionally damp the pressure wave running

through the fastening element 3 and the damping element 1. In the case of
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the damping elements constructed as spirals, this type of damping can be
realized by virtue of the fact that the medium emerges between the spirals.

Referring to Figs. 6 and 7, there is shown an additional embodiment
of the nipple and damper of the present invention. In Fig. 6, there is shown
a nipple or fastening element 30 having an opening 33 and a through
channel 35. Externally, the nipple or fastening element 30 is provided with
a plurality of circumferentially extending teeth 36 for engaging and retaining
the internal surface of a hose connected thereto.

Internally, the interior surface defining the opening 33 is provided with
circumferentially extending teeth 38 for engaging the outer wall 41 of the
damping element 40. The teeth 38 are defined by wall sections 32 which
taper inwardly toward the center line 9 at an angle of approximately 5°
relative to the center line 9 in a direction extending away from the receiving
end 37 of the nipple or fastening element 30. Each tapering wall segment 32
terminates in a shoulder 34 having a sharp edge which deforms the outer
wall 41 of the damping element 40 thereby retaining the damping element 40
on the nipple or fastening element 33.

If desired, the damping element 40 could also be provided with
apertures extending outwardly therethrough to the outer wall 41 similar to the
apertures 24 of the embodiment of Fig. 2.

- The description of the present invention has shown that it is possible
to provide on the fastening element and on the damping element means
such as elevations and/or depressions which enhance the frictional grip
and/or self-closure between the fastening element and damping element.
The advantage described results in both cases, specifically reliable holding
between the fastening element and damping element.

Other modifications will become readily apparent to those skilled in the
art. Accordingly, the scope of the present invention should be limited only by

the scope of the claims.
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medium through which pressure pulsations are applied, which Is constructed
as a hollow body through which the medium can flow, and is attached to a
fastening element, characterized in that the damping element can be plugged

into an opening provided in the fastening element.

2. A damping element according to claim 1, characterized in that
the inner surface of the opening holding the damping element in the
fastening element, has elevations or depressions which serve to enhance the

frictional grip and cooperate with the outer surface of the damping element.

3. A damping element according to claim 2, characterized in that
the elevations or depressions are arranged on the inner surface of the

opening of the fastening element in an annular or spiral shape.

4. A damping element according to claim 2, characterized in that
the inner surface of the opening of the fastening element has a plurality of
groups of individual elevations or depressions running parallel to one

another.
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5. A damping element according to claim 2, characterized in that
the groups of elevations or depressions are arranged along the longitudinally
extending axis of the opening in a fashion angularly offset relative to one

another.

6. A damping element according to claim 2, characterized in that
said damping element hollow body has a wall and said wall has one or more

apertures extending therethrough.

7. A damping element according to claim 1, characterized in that

the inner surface of the opening of the fastening element is of a smooth

construction.

8. A damping element according to claim 1, characterized in that

the fastening element is flexible.

9. A damping element according to claim 1, characterized in that

the fastening element is a nipple.

10. A damping element according to claim 1', characterized in that
said damping element hollow body has a wall and said wall has one or more

apertures extending therethrough.

11.  In combination, a damping element for a conduit conducting a
gaseous or liquid medium through which pressure pulsations are applied,
said damping element constructed as a hollow body through which the
medium can flow, and a fastening element engaged thereto, said fastening

element having an opening into which said damping element can be plugged.
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12.  The combination according to claim 11, characterized in that
the inner surface of said fastening element has elevations or depressions

which serve to enhance the frictional grip and cooperate with the outer

surface of said damping element.

13. The combination according to claim 12, characterized in that
said elevations or depressions are arranged on the inner surface of the

opehing of the fastening element in an annular or spiral shape.

14. The combination according to claim 12, characterized in that

the inner surface of the opening of said fastening element has a plurality of

groups of individual elevations or depressions running parallel to one

another.

15. The combination according to claim 12, characterized in that
groups of said elevations or depressions are angularly offset relative to one

another.

16. The combination according to claim 15, characterized in that

said damping element hollow body has a wall and said wall has one or more

apertures extending therethrough.

17. The combination according to claim 12, characterized in that

the fastening element is flexible.

18. The combination according to claim 11, characterized in that
said damping element hollow body has a wall and said wall has one or more

apertures extending therethrough.
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