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studs. The present invention relates to a vibration The invention relates
to a vibration damperas de-  damper, exclusively comprising elastomeric
parts fined in the precharacterizing part of claim 1 and as  without metal
elements, in which the disadvantages disclosed in DE-A-3334649. In this
prior art vibration   5   of laminates mentioned above are avoided, and in
damper the plate elements are rigid covers that are  which the self-damping
properties of rubber or like able to distribute loads over a continuous
intermedi-  elastomeric material can be used in the same way as ate
elastomeric layer from which elastomeric bodies  in the RUBLOC[err]
material, i.e., that with increasing protrude towards both the plate
elements. The inter-  vibratory load more self-damping material becomes
mediate layer is connected to the plate elements by  10  involved in the
vibration damping. clamping along the edges.
The vibration damper according to the invention There are also known
vibration dampers in the  comprises the features cited in claim 1. form of
a laminate of, for example, felt, rubber, cork,  In this way layers of
preferably interconnected nylon, polyurethane foam, hard foam and similar
ma-  elastomeric bodies can be exchangeably sandwiched terials, in
different combinations. The object of such   15  between plate elements,
and the assembly of these laminates is to make use of the self-damping
proper-  Internal bodies and the two plate elements forms a ties of the
different materials and by combining these  layered, plate-shaped vibration
damper, comparable obtain optimum damping characteristics for a partic-  to
a laminate, of which the components, however, are ular application.
easily exchangeable. Elastomeric bodies can be re- A disadvantage of
laminates is that their manu-  20  placed by elastomeric bodies with a
different shape facture Is complicated because a good bond between  and/or
a different hardness to adaptto vibrations with the component layers Is
required. Another disadvan-  a changed intensity and/or frequency. To
facilitate tage of laminates is that, In ordertochange theirchar-  handling
the elastomeric bodies they may be inter- acteristics, for example for
adaptation to a change in  connected to form a mat by means of a thin layer
of occurring vibrations, the entire laminate must be re-  25  material or
thin strips which do not influence the de- placed by another laminate.
forming behaviour of the separate elements. There are also known vibration
dampers which      Apart from the exchangeability of the layer of in- are
formed at least partly byavibration damping plate  ternal elastomeric
bodies the energy-absorbing ca- of self damping material which on both
sides has pro-  pacity of the elastomeric bodies is utilized more ef-
jecting studs with flat support faces parallel to the   30  fectively than
with known laminates and also more ef- plate surfaces. Such self-damping
plate material is  fectivelythanwith RUBLOC[err] material. The invention
known from Dutch patent No. 128,238.              is based on the insight
that the energy-absorbing ca- In this known material, marketed under the
name  pacity of an elastomeric body can be Increased by re- of RUBLOC[err],
the studs are arranged in groups, each  ducing the contact of the
elastomeric body with other group comprising a series of studs with
different  35  objects to a minimum. heights and/or different diameters.
Equal studs on    Because the facing sides of the layer or layers of
opposite sides of the plate are off-set relative to one  elastomeric bodies
and of the elastomeric plate ele- another.
ments are geared to one another in such a way that The working principle of
the RUBLOC[err] material  the contact between them in unloaded state is
limited is that as the strength of the vibrations generated by  40  to
theoretically point-shaped places of contact and for an apparatus which is
supported by a layer of such  the rest the elastomeric bodies are
substantially free- damping material Increases, more studs become in-  ly
deformable, maximum use is made of the resilient- volved in the vibration
damping, thus achieving a pro-  ly deforming capacity of an elastomer for
absorbing gressive damping. By means of the off-set position of  vibratory
energy. equal studs on opposite sides of the plate it is ach-  45  While in
a known laminate in particular the mid- ieved that vibrations are not
transferred perpendicu-  dle layer cannot be deformed independently of the
larly to the plate from one stud to an opposite stud,  otherorothers at
all, and in the RUBLOC[err] plates the but are forced to follow a longer,
sloping or bent path,  studs support an object through their flat end faces
which extends partly horizontally through the web of  and are thus slightly
hindered in their deformation, in the plate. Since the studs carrying an
object can also  50  principle this is not or hardly the case In the
elasto- deflect laterally, an objectsupported by a RUBLOC[err]  meric
internal bodies according to the invention. The plate is prevented from
slipping laterally.       vibration damper according to the Invention
really A general observation with regard to the RUB-  makes maximum use of
the resiliently deforming ca- LOC[err] vibration damper is that
interengaging parts of  pacity of the elastomeric material and, indeed,
experi- successive plates, or parts of the RUBLOC[err] vibra-  55  ments
have shown that higher vertical damping is tion damper engaging objects to
be Insulated, which  possible than in comparable vibration dampers in are
supported by the vibration damper, interengage  which the material
deforming through a periodically through flat surfaces, such as the end
faces of the  exerted load is more enclosed, in which latter case 
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stability will be higher.             suitable for a certain use. These
damping character- In the simplest embodiment of the invention the  istics
can almost fully be determined by the shape plate elements may be designed
with smooth, facing  and the size and by the material of the elastomeric
surfaces and with peripheral flanges which, when the   5   bodies, while
the elastomeric plate elements may be elastomeric elements are between
them, are ata dis-  dishes orcovers made of an elastomer having a high-
tance from one another. These flanges prevent the  er hardness than the
elastomeric elements. lateral egress of the elastomeric bodies and prevent
In afurtherelaboration of the Invention, the elas- these, softer, bodies
from becoming loaded too heav-  tomeric plate elements may be provided on
the sides ily by reducing the mutual approach of the covers.  10  away from
the elastomeric bodies, with projections The flanges also form a protection
against the in-  which themselves can deform and bend under vibra- gress
ofdustwhich may have a negative effecton the  tory loads. operation of the
damper.                              The projections may be parts of
spheres or cyl- When under an exclusively vertical load, at least  indrical
or prismatic studs with flat end faces, which a load perpendicular to the
plane of the vibration   15  are arranged in groups, each group having
projec- damper, each of the elastomeric bodies will be freely  tions of
different heights and diameters. In other deformable. For example,
spherical elastomeric bod-  words, the plate elements may be modified RUB-
les can be flattened perpendicularly to the direction  LOC[err] plates in
the sense that, instead of both plates of the compression Into ellipsoid
solids of revolution,  being provided with projections, the projections are
wherebythe contact point atthe top and bottom ends   20  only presenton one
of the surfaces and the othersur- of the vertical axis changes into a small
surface-to-  face is designed with recesses for receiving elasto- surface
contact. Exceptfor these contacting surfaces  meric bodies. In such a
vibration damper the softer with small dimensions the spherical elastomeric
bod-  elastomeric bodies will first receive the lower ampli- les are freely
deformable.                        tude vibrations, whilethe harder dishes
will damp the If the load has a component in the plane of the vi-  25
higher amplitude vibrations after the softer bodies bration damper, each
spherical elastomeric element,  have been maximally compressed. Thus the
damping in addition to the symmetrical deformation described  is switched
from the softer elastomeric bodies to the above, will also undergo a
lopsided deformation, but  harder dishes, in particular the studs thereof.
the latter deformation also has a high degree of free-  A particularly
advantageous embodiment is one dom owing to the presence of the free spaces
with a   30  in which the stud pattern is positioned in relation to volume
increasing from the places of contact men-  the subjacent recesses in such
a way that the higher tioned above. A vibration component in the plane of
studs are laterally off-set relative to the elastomeric the damper can also
be damped virtually exclusively  bodies, so that the vibrations acting on
said higher by the deformation of the elastomeric bodies. Only  studs are
forced to travel along a curved path through when the lateral component
becomes excessive will  35  the elastomeric bodies into the vibration
damper (see the further lateral movements be progressively    arrows 19 in
Figs. 6 and 8). checked through the contact between the elastome-     When
elastomeric bodies are combined to form ric bodies and the walls of the
recesses.         mats it is also easier to sandwich between elastome-
According to the invention the free spaces of  ric plate elements a
plurality of layers of elastomeric which the volume increases from each
place of con-  40  bodies positioned one on top of the other or others,
tact can be formed, in the case where at least at the  thereby to realise
differentspring characteristics. It is places of contact the recesses in
the elastomeric  observed that with spherical elastomeric bodies plate
elements and the elastomeric bodies each have  these layers should be
off-set in such a way that the the shape of parts of solids of revolution,
through the  interengaging spheres in the resulting stack of generatrices
of the respective solids of revolution en-  45  spheres only make point
contact closing different angles with a plane parallel to the  In
illustration of the invention, some embodi- layerof elastomeric elements
atthe places of contact.  ments of the vibration damper will be described,
by The generatrix of each recess is an ellipsoid and the  way of example,
with reference to the accompanying generatrix of each elastomeric body is a
circle.  drawings. In all these embodiments it is achieved that the   50
Figs. 1-8 are cross-sectional views of different vi- elastomeric bodies can
freely undergo their maxi-     bration dampers comprising atleastthree
layers, mum lateral deformation when under a vertical load,   wherein the
embodiments of fig. 2 to 5 and 7 do before completelyfilling the recesses
in the plate ele-  not fall within the scope of the invention; ments, which
implies thatthe maximum damping ca-      Fig. 1A shows a detail of the
vibration damper il- pacity of the elastomeric bodies is utilized.  55
lustrated in Fig. 1, when subjected to a load; 



It is possible, through an effective selection of  Fig. 9 shows a vibration
damper not falling within the shape of the cooperating surfaces of the
elasto-  the scope of the invention, comprising at least meric bodies and
of the elastomeric plate elements,   two elements; to obtain damping
characteristics which are the most  Fig. 10 shows anothervariant embodiment
of the 3    5                   EP 0 441 443 B1                 6 vibration
damper shown in Figs. 1-8;            4c in the dishes 2c can have the
shape of pyramids Figs. 11 and 12 show different uses of vibration  or
cones, with the apex being directed towards elas- dampers according to the
invention.             tomeric bodies 1. This embodiment best shows the
According to the drawings, in particular Fig. 1, a   5   presence of free
spaces around the places of contact vibration damper according to the
invention compris-  3, which free spaces 5 have a volume which increas- es
a layer of elastomeric bodies 1, with elastomeric  es from the places of
contact 3. plate elements 2 on both sides, said plate elements    Fig. 5
shows elastomeric bodies 1 In the shape of in general having a higher
hardness than the elasto-  cubes. If the recesses 4d in the dishes 2d are
bound- mer of bodies 1. In the embodiment of Fig. 1 the elas-  10  ed by a
conical plane with an apical angle [err], the con- tomeric bodies are
substantially spherical and they  tact is limited to points 3"" at the
corners of each cube are received in recesses 4 in the plate elements,  1.
which will be referred to hereinafter as dishes or cov-  Figs. 6-8 show
embodiments of the vibration ers 2, said recesses 4 in this embodiment
having the  damper in which covers 2e are provided with projec- shape of a
part of an ellipsoid solid of revolution.  15  tions 9 on their outer sides
away from elastomeric The mutual contact between elastomeric bodies
bodies 1. 1 and recesses 4 is in unloaded position reduced to   Fig. 6
additionally shows dish flanges 7 and two basically point-shaped places of
contact 3, which  grooves 8 mating therewithwhich limit the mutual ap- with
a vertical load on covers 2 will be slightly in-  proach of the dishes 2e
and form a dust seal at the creased to small surfaces of contact 3, as
shown in  20  edges of the vibration damper. In the embodiment Fig. 1A. The
spherical elastomeric bodies are allowed  shown the walls of flanges 7 and
grooves 8 have dif- to deform substantially freely into ellipsoid solids of
ferent slopes. These may be parallel, however. revolution (flattened
spheres) in the space between    Fig. 7 shows an alternative to the
boundaries opposite recesses 4, through the presence of free  formed by the
flanges of covers 2e, namely in the spaces 5 surrounding places of contact
3, 3'. When   25  shape of strips 7a and receiving grooves 8a. the vertical
load is released the flattened spheres    Projections 9 in the embodiments
of Figs. 6 and can spring back, again freely, to the sperical shapes.  7
have the shape of studs with flat end faces (see The spheres 1 will then
not be hindered by the thin  also the left-hand part of Fig. 6). They can
be ar- bands or strips of material 6 shown in Fig. 1, which  ranged
according to the RUBLOC[err] system. This connectadjoining spheres into a
mat,whichfacilitates  30   means that the vibration damper is an
improvement the manipulation of the spheres In assembling a vi-  ofthe
RUBLOC[err] vibration damper in thatweakvibra- bration damper.
tions are first received by the softer spherical elasto- The recesses 4
here also provide for the limita-  meric bodies and atan inreasing
intensity of thevibra- tion of the relative lateral movements of the covers
tions the plate bodies start to function as a RUB- 2, thus preventing the
lateral slipping of the inter-  35   LOC[err] vibration damper. In that
configuration, as posed elastomeric bodies 1.                        shown
In Figs. 6 and 8, vibrations are not transferred The embodiment according
to Fig. 2 differs from  perpendicularly through the damper, but along a
Ion- that in Fig. 1 in that recesses 4a have a conical shape,  ger, bent
path 19. in general the shape of a surface of revolution of     Fig. 8
shows an embodiment in which projections which the generatrix shows a bend.
In this embodi-  40  9a have the shape of spherical caps. When this vibra-
ment the contact between each of the spherical elas-  tion damper is placed
on a flat base, the projections tomeric bodies 1 and the recesses 4a is
along a circle  9a will show a fair amount of free deformability. 3".
Although it Is true that there is more contact here,  Fig. 9 is a slightly
deviant embodiment, in which namely linear contact 3", than with the point
contact  the principle of the invention, namely minimum con- 3' in the
embodiment according to Fig. 1, there are  45  tact and free spaces
adjoining the places of contact still free spaces adjoining the places of
contact, hav-  with Increasing volume, is embodied in a two-part vi- ing an
increasing volume from the places of contact  bration damper. Instead of a
separate layer of elasto- 3".
meric bodies being enclosed between two elastome- For that matter Fig. 2
can also represent recess-  ric plate elements, the elastomeric bodies 11
in this es in the shape of a polyhedron, in particular a pyra-  50
embodiment are connected to an elastomeric plate mid, so that the contact
between elastomeric bodies  12. Plate 12 has conical or pyramidal
projections 11 



1 and recesses 4a is limited to spaced points of con-  and can cooperate
with a second plate 13 with re- tact 3".
cesses 14, in which projections 11 and recesses 14 In the embodiment shown
in Fig. 3, the elastome-  have different apical angles 20. Also, a plate 12
can ric bodies 1 are shown in somewhat loaded form. In  55  cooperate with
a similar plate 12, which has projec- the left-hand part of this figure the
covers 2b are  tions 11 on one side and recesses 14' on the other. formed
with a flat bottom 4', and in the right-hand part  When the two plates 12
(and 13) are stacked, the pro- partitions 4" define recesses 4 with flat
bottoms 4b.  jections and the recesses cooperate in the same way According
to Fig. 4 the bottoms of the recesses  as in the embodiments described
above, although no 4    7                   EP 0 441 443 B1
8 distinction can be made here between the hardness      of the elastomeric
bodies (1) not in contact with ofthe projections and thatof the plates.
Through their  the plate elements (2) the said bodies (1) are shape the
projections 11 will deform sooner than the  substantially freely
deformable, thereby each of plates 12, thereby receiving the weaker
vibrations.   5  the bodies (1) when subjected to a load can be The
elastomeric plates 12 and 13 can be selected so   deformed substantially
independently from the as to have different hardnesses, thereby to vary the
others and the Internal elastomeric bodies (1) damping capacity.
can more easily be deformed than the elastome- Fig. 10 shows an embodiment
with a plurality of    ric plate elements (2), characterized by the said
layers of elastomeric bodies 1 between two dishes 2.  10  elastomeric plate
elements (2) comprising re- The vibration damper according to the invention
cesses (4, 4e) for each of the elastomeric bodies can excellently be
adapted to a large diversity of    (1) In order to prevent lateral movement
of the In- uses. Not only can the hardnesses of the elastomeric  ternal
layer or layers (1) between the plate ele- covers 2 and of the elastomeric
bodies 1 be geared     ments (2), at least at the places of contact (3, 3')
to each other, but the shapes of the covers, the re-  15  the recesses (4,
4e) in the plate elements (2) and cesses and the elastomeric bodies can be
adapted to   the elastomeric bodies (1) each have the shape suit virtually
any purpose. For passive damping (pro-  of parts of solids of revolution
with the genera- tecting an object against vibrations generated else-
trices of the respective solids of revolution en- where) of
high-frequencyvibrations, forexample, soft  closing different angles
([err]) with a plane parallel elastomeric bodies can be used with a pointed
con-  20  to the layer of elastomeric bodies (1) at the places figuration,
such as a pyramid ora cone with a relative-  of contact the generatrix of
each recess (4, 4e) ly small apical angle 20. On the other hand spheres
being an ellipsoid and the generatrix of each of hard material are better
suited for active damping  elastomeric body (1) being a circle, thereby the
(receiving vibrations at the object where the vibra-  contact between the
elastomeric plate elements tions are generated) of stronger vibrations.  25
(2) and the elastomeric bodies (1) in unloaded In order to dissipate the
heat released when the   state Is limited to theoretcally point-shaped
plac- elastomeric bodies are deformed, the plate elements    es of contact.
can be provided with vent openings 15 (see Fig. 3), which need only have
small dimensions, since the   2. A vibration damper according to claim 1,
charac- pumping effect caused by the recurrent mutual ap-  30  terized in
that the elastomeric bodies (1) are In- proach of the plate elements causes
a forced air dis-  terconnected by means of thin strips (6) to form
placement.                                            a mat. Fig. 11 shows
a typical application of the vibra- tion dampers according to the
invention, namely un-  3. A vibration damper according to claim 1 or 2, der
the feet of a machine 16.                 35       characterized in that
the recesses (4) in the elas- Fig. 12 shows a special use of the vibration
tomeric plate elements (2, 2a-2e) are designed damper, namely with a
clamped machine part 17. Vi-     with smooth, facing surfaces (4b) and
peripheral brations generated by this machine part are Intro-    flanges
(4') which, when the elastomeric bodies duced Into the softer elastomeric
bodies 1 which       (1) are between them, are at a distance from one
through plate elements or covers 2 are damped in a   40  another. frame 18.
The clamping force can be adjusted, so that by providing a pre-stressan
adjustment of the natural  4. A vibration damper according to any of the
pre- frequency of the spheres is possible within certain    ceding claims,
characterized in that the plate ele- limits.
ments (2, 2a-2e) are dishes or covers made of an 45      elastomer having a
higher hardness than the elastomeric bodies (1). Claims 



5. A vibration damper according to any of the pre- 1. A vibration damper
without metal elements and      ceding claims, characterized in that the
elasto- made of exclusively elastomeric parts comprising   50  meric plate
elements (2e) are provided on the at least one layer of elastomeric bodies
(1) long-  sides away from the elastomeric bodies (1) with itudinally and
transversally spaced within the     projections(9) which themselves can
deform and layer (1), said layer being sandwiched between     bend under
vibratory loads. two elastomeric plate elements (2), the facing sides of
the layer or layers of the elastomeric  55   6. Avibration damper according
to claim 5, charac- bodies (1) and of the elastomeric plate elements
terized in that the projections (9a) are parts of (2) are geared to one
another in such a way that   spheres. the contact between them in unloaded
state is limited to small places of contact and forthe area  7. A vibration
damper according to claim 5, charac- 5    7                   EP 0 441 443
B1                 8 distinction can be made here between the hardness
of the elastomeric bodies (1) not in contact with ofthe projections and
thatofthe plates. Through their  the plate elements (2) the said bodies (1)
are shape the projections 11 will deform sooner than the  substantially
freely deformable, thereby each of plates 12, thereby receiving the weaker
vibrations.   5  the bodies (1) when subjected to a load can be The
elastomeric plates 12 and 13 can be selected so   deformed substantially
independently from the as to have different hardnesses, thereby to vary the
others and the Internal elastomeric bodies (1) damping capacity.
can more easily be deformed than the elastome- Fig. 10 shows an embodiment
with a plurality of   ric plate elements (2), characterized by the said
layers of elastomeric bodies 1 between two dishes 2.  10  elastomeric plate
elements (2) comprising re- The vibration damper according to the invention
cesses (4, 4e) for each of the elastomeric bodies can excellently be
adapted to a large diversity of    (1) in order to prevent lateral movement
of the in- uses. Not only can the hardnesses of the elastomeric  ternal
layer or layers (1) between the plate ele- covers 2 and of the elastomeric
bodies 1 be geared    ments (2), at least at the places of contact (3, 3')
to each other, but the shapes of the covers, the re-  15  the recesses (4,
4e) in the plate elements (2) and cesses and the elastomeric bodies can be
adapted to   the elastomeric bodies (1) each have the shape suit virtually
any purpose. For passive damping (pro-  of parts of solids of revolution
with the genera- tecting an object against vibrations generated else-
trices of the respective solids of revolution en- where) of
high-frequencyvibrations,forexample, soft   closing different angles
([err]) with a plane parallel elastomeric bodies can be used with a pointed
con-  20  tothelayerof elastomeric bodies (1)at the places figuration, such
as a pyramid or a conewith a relative-  of contact, the generatrix of each
recess (4, 4e) ly small apical angle 20. On the other hand spheres   being
an ellipsoid and the generatrix of each of hard material are better suited
for active damping  elastomeric body (1) being a circle, thereby the
(receiving vibrations at the object where the vibra-  contact between the
elastomeric plate elements tions are generated) of stronger vibrations.  25
(2) and the elastomeric bodies (1) in unloaded In order to dissipate the
heat released when the   state is limited to theoretically point-shaped
plac- elastomeric bodies are deformed, the plate elements   es of contact.
can be provided with vent openings 15 (see Fig. 3), which need only have
small dimensions, since the   2. A vibration damper according to claim 1,
charac- pumping effect caused by the recurrent mutual ap-  30  terized in
that the elastomeric bodies (1) are in- proach of the plate elements causes
a forced air dis-  terconnected by means of thin strips (6) to form
placement.                                            a mat. Fig. 11 shows
a typical application of the vibra- tion dampers according to the
invention, namely un-  3. A vibration damper according to claim 1 or 2, der
the feet of a machine 16.                 35      characterized in that the
recesses (4) in the elas- Fig. 12 shows a special use of the vibration
tomeric plate elements (2, 2a-2e) are designed damper, namely with a
clamped machine part 17. Vi-      with smooth, facing surfaces (4b) and
peripheral brations generated by this machine part are intro-    flanges
(4') which, when the elastomeric bodies duced into the softer elastomeric
bodies 1 which      (1) are between them, are at a distance from one
through plate elements or covers 2 are clamped in a   40  another. frame
18. The clamping force can be adjusted, so that by providing a pre-stress
an adjustment of the natural  4. A vibration damper according to any of the
pre- frequency of the spheres is possible within certain   ceding claims,
characterized in that the plate ele- 



limits.                                               ments (2, 2a-2e) are
dishes or covers made of an 45      elastomer having a higher hardness than
the elastomeric bodies (1). Claims 5. A vibration damper according to any
of the pre- 1. A vibration damper without metal elements and      ceding
claims, characterized in that the elasto- made of exclusively elastomeric
parts comprising   50  meric plate elements (2e) are provided on the at
least one layer of elastomeric bodies (1) long-  sides away from the
elastomeric bodies (1) with itudinally and transversally spaced within the
projections (9) which themselves can deform and layer (1), said layer being
sandwiched between     bend under vibratory loads. two elastomeric plate
elements (2), the facing sides of the layer or layers of the elastomeric
55   6. A vibration damper according to claim 5, charac- bodies (1) and of
the elastomeric plate elements  terized in that the projections (9a) are
parts of (2) are geared to one another in such a way that   spheres. the
contact between them In unloaded state is limited to small places of
contact and for the area  7. A vibration damper according to claim 5,
charac- 5    9                  EP 0 441443 B1                  10 terized
in that the projections (9) are cylindrical or  (2) und dbe elastomeren
Korper (1) jeweils die prismatic studs with flat end faces, which are ar-
Form von Teilen von Rotationskorpern haben, ranged in groups, each group
having projections   wobei die Erzeugenden der entsprechenden Ro- with
different heights and diameters.     5       tationskorper verachiedene
Winkel (p) mit einer Ebene einschlieaen, die parallel zu der Schicht 8. A
vibration damper according to any of the pre-   derelastomeren Korper (1)
an den Kontaktstellen ceding claims, characterized in that a plurality of
ist, daB die Erzeugende jeder Ausnehmung (4, layers of elastomeric bodies
(1), positioned one  4e) ein Ellipsoid ist und daB die Erzeugende ei- on
top of the other orothers, aresandwiched be-  10  nes jeden elastomeren
Korpers (1) sin Krels ist, tween plate elements (2).
so daB der Kontakt zwischen den elastomeren Plattenelementen (2) und den
elastomeren 9. A vibration damper according to claim 7 or 8,     Korpern
(1) im unbelasteten Zustand theoretiach characterized in that the stud
pattern (9, 9a) is  auf sine punktfOrmige Kontaktsteile begrenzt !st.
positioned in relation to the subjacent recesses  15 (4e) in such a way
that vibrations acting on the  2. Schwingungsdampfer gemri Anspruch 1,
higher studs are forced to travel through the elas-  dadurch
gelennzeichnet, tomeric bodies (1) along a curved path (19) and   daB die
elastomeren Korper (1) mitteis dunner the energy thereof is absorbed by the
vibration   Streifen (6)verbunden sind, um esine Mattezu bil- damper.
20      den. 10. A vibration damper according to any of the pre-  3.
Schwingungsdampfergemifl Anspruch I oder2, ceding claims, characterized by
vent openings     dadurch gekennzeichnet, (15) in the elastomeric plate
elements (2, 2a-2e).  daB die Ausnehmungen (4) in den elastomeren 25
Plattenelementen (2, 2a - 2e) mitglatten, sich ge- genfiberlegenden Flachen
(4b) und Auleren Patentansprfiche
Flanschen (4) gestaltet sind, die wenn die elasto- meren Korper (1)
zwischen ihnen sind, zueinan- 1. Schwingungsdampfer ohne metallische
Elemen-       der beabstandet sind. te und gemacht aus ausschlle~lich
elastomeren   3o Tellen, der wenigstens sine Schicht von elasto-  4.
Schwingungsdampfer gemAi einem der vorher- meren Kirpern (1) enthalt, die
In Langsrichtung   gehendenAnsprfche, und in Querrichtung innerhalb
derSchicht (1) be-  dadurch gekennzeichnet, abstandet sind, wobei die
besagte Schicht beid-   daol die Plattenelemente (2, 2a - 2e) Schalen
seitig zwischen zwei elastomere Plattenelemen-  35  oderAbdeckungen sind,
die aus einem Elastomer t   (2)  gelegt  Ist,  wobei  die  sich
gefertigt sind, das sine hohere Harte ale die ela- gegenuberliegenden
Seiten der Schicht oder        stomeren K8rper (1) hat. Schichben der
elastomeren Korper (1) und der elastomeren Plattnelemente (2) auf sine
solche  5. Schwingungsdampfer gemni einem der vorher- Weise miteinander In
Eingriff sind, dal der Kon-  40  gehendenAnspruche, 



takt zwischen ihnen Im unbelasteten Zustand auf   dadurch gekennzelchnet,
kieine Kontaktstellen begrenzt ist und wegen der  dai die elastomeren
Plattenelemente (2e) auf Flachen der elastomeren Korper (1), die nicht in
den den elastomeren Korpern (1) abgewandten Kontakt mit den
Plattenelementen (2) sind, die    Seiten mit Voreprungen (9) versehen sind,
die besagten Korper (1) im wesentlichen frel ver-  45  sich
unterSchwingungslastselbstverformen und formbar sind, so dal jeder der
Korper (1), wenn   biegen k8nnen. er einer Last ausgesetzt wird, im
wesentlichen unabhangig von den anderen verformt werden     6.
Schwingungsdampfer gemAi Anspruch 5, kann und die inneren elastomeren
Khrper (1) ein-  dadurch gekennzeichnet, facherverformtwerden konnen als
die elastome-  so  daB die Vorsprunge (9a) Telle von Kugeln sind. ron
Plattenelemente (2), dadurch gekennzeichnet,                        7.
Schwingungsdampfer gemriBl Anspruch 5, daB die besagten elastomeren
Plattenelemente      dadurch gekennzelchnet, (2) Vertlefungen (4,4e)
furjede der elastomeren   daB die Vorsprunge (9) zylindrische oder prisma-
Korper (1) aufwelsen, um sine seltliche Bewe-  w  tische Noppen mit flachen
Endfllchen sind, die gung der inneren Schicht oder Schichten (1) zwi-  In
Gruppen angeordnet sind, wobei jede Gruppe schen den Plattenelementen (2)
zu verhindern,     Vorsprflnge mit unterschiedlichen H6hen und daB
wenigstens an den Kontaktstellen (3, 31) die  Durchmessern hat.
Ausnehmungen (4, 4e) In den Platnelementen 6    11                 EP 0 441
443 B1                 12       1ll! 11111   M   1 8. Schwingungsdampfer
gemaM sinem der vorher-        la forms de parties de solides de
revolution, lee gehendenAnsprflche,
gen6ratrices des solides de r6volution respectife dadurch gekennzeichnet,
incluant differents angles avec un plan parallels daS eine Vbiszahi von
Schichten aus elastomeren   6  A la couche de corps elastomeres (1) aux en-
Korpern (1), die auf der anderen odor don ande-   droits de contact, ron
angeordnet ist, zwischen Plattonelemente (2)        et en co quo la
g6neratrice de chaque gelegt ist.
creux (4, 4e) et un ellipsoido et la g6n6ratrice de chaque corps 6lastomere
(1) 6tant un cords, de 9. Schwingungsdampfer gemai don Anspruchen 7   10
sorts quo Is contact entre les 6l6ments elastomb- odor 8,
res en plaque (2) et les corps 6lastomeres (1), dadurch gekennzeichnot,
dane un 6tat non charge, eat limite A des endroits daB die Noppenmuster (9,
9a) in derArt bezogen    de contact th6oriquement en forms de point auf die
darunter llegenden Ausnehmungen (4e) angeordnet sind, dal die Schwingungen,
die auf  i5  2. Amortiesseur de vibrations solon la revendicatlon die
hoheren Noppen wirken, durch die elastome-    1, caracteris6en ce qu lesa
corps elastomeres (1) ron Korper (1) entlang sines gebogenen Woges
sont interconnectes au moyen de bandes minces (19) laufen mfssen und deren
Energib durch den    (6) pour former une nappe ou dale. Schwingungsdampfer
absorblert wird. 20  3. Amortisseur de vibrations selon la revendication
10. Schwingungsdsmpfer gemAl einem der vorher-        1 ou 2, caract6ris6
en ce quo lea creux (4) dans gehendenAnspruche,
les elements elastomeres en plaque (2, 2a A 2e) gekennzoichnet durch
sont concus avec des surfaces lisses so falsant Entlaftungsoffnungen (15)
in den elastomeren      face (4b) et des bourrelets p6riph6riques (4) qui,
Plattbnlementbn (2, 2a - 2e).             25      lorsque les corps
elastomeres (1) sont entre eux, sont 6cart6s les uns des autres.
Revendlcatlons                                    4. Amortisseur de
vibrations selon l'une quelcon- quo des revendications pricidentes,
caracterisi 1. Amortisseur de vibrations sans 6l6ments metalli-  30  on cs
quo les elements en plaque (2, 2a A 2e) ques et constitue de piAces
exclusivement elas-   sont des cuvettbs ou des couvercles realises en
tomeres, comprenant au molns une couche de        un elastomere ayant une
durete plus elovee quo corps elastomeres (1) espaces longitudinale-
les corps elastorneres (1). ment et transversalement dana la couche (1),
la- dito couche etant en sandwich entre doux 616-  35  5. Amortieseur de
vibrations solon l'une quelconqu mentselastombres en plaque (2), les cotes
sofal-  des revendications precedentes, caracterise en sant face de la
couche ou des couches des corps   ce quo les 6l6ments elastomeres en plaque
(2e) 



elastombres (1) et des elements elastombres en    sont pourvus, sur leur
c8tes eloignes des corps plaque (2), etant assembles lee uns dane lea au-
elastomeres (1), de saillies (9) qul peuvent elles- tres d'une facon tolls
quo le contact entre eux,  40  memes so deformer et plier sous des charges
v- K...'   dens un etat non charge, eat 11 mite A de petits en-  bratoires.
droits de contact et, pour l'aire des corps elasto- meres (1) non an
contact avoc les elements on  6. Amortieseur de vibrations solon la
revendication plaque (2), lesdits corps (1) sont substantielle-  5,
caracterise en ce quo lessallles (9a) sont des ment librement deformables,
de sorts quo cha-  45  parties de spheres. cun des corps (1), lorsqu'l
estsoumisa une char- ge, peut Otre deforme substantlellement inde-  7.
Amortisseur de vibrations solon la revendicatlon pendamment des autres, et
les corps elastomb-     5, caracterise en ce quo les saillles (9) sont des
res internes (1) peuventetre plus aisementdefor-  tenons cylindriques ou
prismatiques avec des fa- mes quo les elements6lastombres en plaque (2),
50  ces terminales plates, qui sont arranges en grou- caracterise en ce quo
lesdits elements       pes, chaque groups comprenant des saillies de
elastombres en plaque (2) comprennent des         hauteur et diametres
differents. creux (4,4e) pour chacun des corps elastombres (1) af in
d'empecher un mouvement lateral de la  8. Amortisseur de vibrations selon
l'une quelcon- couche interne ou des couches Internee (1) entre  6s  quo
des revendications precedentes, caracterise lee elements on plaque (2),
en co quo plusleurs couches de corps Alastomb- en ce qu'au moins aux
endroits de contact    res (1), dispos~es l'une sur le dessus de l'autre
(3, 3) lea creux (4, 4e) dans lee elements en pla-  ou des autres, sont en
sandwich entre des elA- que (2) et lee corps elastombres (1) ont chacun
ments en plaque (2). 7    13                  EP 0 441 443 B1
14 9. Amortissour de vibrations selon la revendication
*               S 7 a 8, caractrlse en ce quo Is motif de tonons (9, 9a)
est positionn6 par rapport aux creux sous- jacents (4e) de toll. maniere
quo les vibrations   5 s'exergant sur les tonons plus hauts sont forcees de
traverser les corps elastombres (1) on suivant un chemin incurve (19) otquo
lour6nergle est ab- sorb6e par l'amortisseur de vibrations. 10 10.
Amortisseur de vibrations selon l'une quelcon- quo des revendications
prec6dentes, caracterise par des ouvertures d'event (15) dans les 616-
ments elastomeres en plaque (2, 2a A 2e). 15 20 25 30 35 40 45 50 55    


