
(19) *EP004534242A1*
(11) EP 4 534 242 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
09.04.2025 Bulletin 2025/15

(21) Application number: 23201833.3

(22) Date of filing: 05.10.2023

(51) International Patent Classification (IPC):
B24B 23/03 (2006.01) B24B 41/00 (2006.01)

(52) Cooperative Patent Classification (CPC):
B24B 23/03; B24B 41/007; B24B 23/028;
B24B 23/04; B24B 47/12

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
KH MA MD TN

(71) Applicant: Valentini, Guido
20122 Milano (IT)

(72) Inventor: Valentini, Guido
20122 Milano (IT)

(74) Representative: Wörz, Volker Alfred
Wörz Patentanwälte PartG mbB
Gablenberger Hauptstraße 32
70186 Stuttgart (DE)

(54) ECCENTRIC ELEMENT FOR USE IN A HAND‑HELD POWER TOOL

(57) The invention refers to aneccentric element (10)
configured for use in a hand-held power tool comprising a
tool motor for driving a tool shaft (16), in particular for use
in an orbital sanding or polishing machine. The eccentric
element (10) comprises:
- an eccentric part (12) with
a topsurface (18) attachable toadistal end (22) of the tool
shaft (16) or forming an integral part therewith so as to
transmit a torque from the tool shaft (16) to the eccentric
element (10) and to rotate the eccentric part (12) about a
first rotational axis (28) upon activation of the tool motor,
a bottom surface (32) to which a working element (30) of

the power tool is releasably attachable in amanner freely
rotatable about a second rotational axis (34),
and

- a counterweight part (14) attached to the eccentric part
(12).

The eccentric part (12) and the counterweight part
(14) are separate components and formed such that they
enter into a mutual interlocking relationship upon attach-
ment of the counterweight part (14) to the eccentric part
(12), the interlocking relationship acting in at least one
direction (76; 82; 86).
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Description

[0001] The present invention refers to an eccentric
element configured for use in a hand-held power tool
comprising a tool motor for driving a tool shaft. The
eccentric element is in particular configured for use in
an orbital sanding or polishing machine. The eccentric
element comprises:

- an eccentric part with

a top surface releasably attachable or fixedly
attached to a distal end of the tool shaft or
forming an integral part of the tool shaft so as
to transmit a torque from the tool shaft to the
eccentric element and to rotate the eccentric
part about a first rotational axis of the eccentric
part upon activation of the tool motor,
a bottom surface to which a working element of
the power tool, in particular a backing plate, a
sanding plate or a polishing plate, is releasably
attachable in a manner freely rotatable about a
second rotational axis of the eccentric part, and

- a counterweight part attached to the eccentric part.

[0002] The counterweight part of the eccentric element
can be separate from the eccentric part and attached
thereto by at least one fastening element, in particular in
the form of one or more screws. Alternatively, it is also
possible that the counterweight part forms an integral
part with the eccentric part, both parts being made of the
samematerial andmanufactured as a single integral part
during a common production step.
[0003] The first and second rotational axes of the ec-
centric part extendparallel to andspacedapart fromeach
other. With the top surface of the eccentric part being
attached to the tool shaft of the power tool in a torque
proof manner and with the working element being at-
tached to the bottom surface of the eccentric part in a
manner freely rotatable about the second rotational axis
of the eccentric part, the working element may perform a
random-orbital working movement about the first rota-
tional axis uponactivation of the toolmotor. Theeccentric
element performs a rotational movement about the first
rotational axis at the same speed as the tool shaft to
which it is attached in a torqueproofmanner. Theworking
element is freely rotatable in respect to the eccentric
element about the second rotational axis. A superposi-
tion of the two movements leads to the random-orbital
workingmovementof theworkingelement. If free rotation
of the working element in respect to the power tool is
restricted or even completely prevented, the working
element may perform an orbital (vibrating or oscillating)
working movement.
[0004] The power tool has a tool housing and the
motor, which can be electrically or pneumatically actu-
ated, is located inside the tool housing. Upon activation,

the motor drives the tool shaft directly or indirectly, for
instance bymeans of a gear transmission. A distal end of
the tool shaft may protrude from the tool housing in order
toenableattachmentof theeccentric element to thedistal
end of the tool shaft. Instead of being directly attached to
the tool shaft, the eccentric element could also be at-
tached toacomponent fixedly attached to the tool shaft or
forming an integral part therewith. Alternatively, the ec-
centric part could also form an integral part with the tool
shaft or the component.
[0005] The bottom surface of the eccentric part may be
providedwith at least one bearing configured to receive a
rotational pin in a manner freely rotatable about the
second rotational axis of the eccentric part. A distal
end of the pin is configured to be releasably attached
to the working element. In particular, the at least one
bearing is provided in a cavity provided at the bottom
surfaceof theeccentric element. In order to prevent theat
least one bearing from falling out of the cavity during
intended use of the power tool, one ormore Seeger rings
are provided for holding the at least one bearing in the
axial direction extending parallel to the second rotational
axis. This results in a large number of parts which the
eccentric element is made up of.
[0006] Further, during intended use of the power tool,
the eccentric element rotates at rather high speeds about
the first rotational axis. The centrifugal force acting on the
counterweight part of the eccentric element is rather
large due to its large distance to the first rotational axis
and due to its high weight, which should be so large as to
compensate for the weight of the working element and
reduce vibrations to a minimum during intended use of
the power tool. In the case where the eccentric part and
the counterweight part are two separate components
attached to each other, there are large centrifugal forces
acting on the counterweight part and possibly also rather
high shear forces acting on any fastening element, pro-
vided in the eccentric element for attaching the counter-
weight part to the eccentric part.
[0007] Apart from the centrifugal forces acting in a
radial direction, there may also be other forces, e.g.,
forces acting in a circumferential direction during (posi-
tive and negative) acceleration of the eccentric element.
In order to avoid safety issues during use of the power
tool, the at least one fastening elementmust be designed
very strongly, resulting in a large, bulky and heavy fas-
tening element and the entire eccentric element.
[0008] It is an object of the present invention to over-
come the above-mentioned drawbacks of the known
eccentric elements. This object is solved by an eccentric
element comprising the features of claim 1. In particular,
starting from the eccentric element of the above-identi-
fied kind, it is suggested that the eccentric part and the
counterweight part are separate components and are
formed such that they enter into a mutual interlocking
relationship uponattachment of the counterweight part to
theeccentric part, the interlocking relationshipacting inat
least one direction.
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[0009] The idea of the present invention is to effect a
force relief within the two parts of the eccentric element at
least in one direction during intended use of the power
tool merely by means of an interlocking form of the two
parts, so that one or more fastening elements can be
designed with smaller dimensions or can be dispensed
with completely. This results in an eccentric element
made up of less parts and of smaller and lighter design.
[0010] Preferably, when bringing the two parts of the
eccentric element into the interlocking relationship, the
two parts are also attached to each other by means of a
press-fit connection. This requires that the eccentric part
and the counterweight part, at least in regions thereof
which effect the interlocking relationship and the press-fit
connection, are manufactured with a particularly high
accuracy, but on the other hand has the advantage that
separate fasteningmeans, e.g., screwsor the like, canbe
dispensed with completely.
[0011] Two-part eccentric elements have the advan-
tage that the scrap during their manufacture, e.g., by
milling, can be reduced. When manufacturing a single
large eccentric element, where the eccentric part and the
counterweight part are manufactured in one common
component, there is more scrap than when two smaller
parts are manufactured and then attached to each other.
The present invention solves a long-standing problem of
fastening the two components together in a particularly
efficient as well as safe and secure manner.
[0012] When, for thepurposesof thepresent invention,
it is said that the eccentric part and the counterweight part
are in amutual interlocking relationshipwith eachother, it
is meant that they engage behind each other in such a
way that they are firmly in contact with each other in at
least one direction. For this purpose, both parts have
corresponding undercut portions which are brought into
engagement with each other as part of the attachment of
the counterweight part to theeccentric part. Theundercut
sections each have at least one abutment wall. The
corresponding abutment walls of the undercut portions
of the twoparts arebrought intoabutmentwith eachother
in an abutment direction as part of the attachment of the
parts to each other, and abut each other at least region-
ally, preferably along their entire surface extensions,
when the parts have been brought into engagement with
each other. The abutment walls prevent further relative
movement of the parts in the abutment direction.
[0013] Preferably, the abutment walls have a corre-
sponding form and extension so as to abut each other
along their entire surface extensions. The surface exten-
sions can be flat or curved, the curvature can be two-
dimensional around a single axis (e.g., corresponding to
a cylindrical surface) or three-dimensional around two
axes (e.g., corresponding to a spherical surface). How-
ever, the surface extension can also be any free-form
surface. The abutment walls may have positioning
means (e.g., at least one protrusion on one wall and at
least one corresponding recess on the other wall) which
can enter into engagement with each other when the two

parts are attached to each other in order to position the
two parts relative to each other. The positioning can take
place in a two- or three-dimensional space.
[0014] If the undercut portions of the two parts each
have a plurality of abutment walls at a certain angle (not
equal to 0° and 180°), preferably at a right angle (90°),
corresponding abutment walls of the two parts are in turn
brought into abutment with each other in a plurality of
abutment directions at the respective angle (e.g., 90°).
The abutment walls prevent further movement of the
parts relative to each other in the plurality of abutment
directions. Of course, with two abutment walls extending
at an angle in respect to each other, further relative
movement of the parts in respect to each other is also
prevented in a plurality of other directions that lie within
the angle between the two abutment directions.
[0015] If, for example, the undercut portions of the two
parts each have two corresponding abutment walls at an
angle of 90° to each other, further relative movement of
the two parts in respect to each other in two abutment
directions perpendicular to each other is prevented, for
example in a first direction extending radially outwards in
respect to the second rotational axis and in a second
circumferential direction extending clockwise (or coun-
ter-clockwise) about the second rotational axis.
[0016] According to one embodiment of the invention,
the mutual interlocking relationship between the ec-
centric part and the counterweight partmay act in a radial
direction in respect to the first rotational axis of the ec-
centric part, at least duringactivationof the toolmotor and
rotation of the eccentric element about the first rotational
axis. In this embodiment, themutual interlocking relation-
ship between the eccentric part and the counterweight
part serves for effecting a relief for centrifugal forces
acting during rotation of the eccentric element about
thefirst rotational axis.Preferably, themutual interlocking
relationship acts and provides for a force relief only in a
direction directed radially outwards. Thus, when the
counterweight part is appliedwith a forcedirected radially
outwards in respect to the eccentric part due to the
centrifugal force, the mutual interlocking relationship be-
tween the two parts prevents the counterweight part from
moving radially outwards in respect to the eccentric part.
However, the mutual interlocking relationship may be
designed such that when the counterweight part is
moved in the opposite direction radially inwards (or in
any other direction apart from radially outwards), the
mutual interlocking relationship may be released and
the counterweight part may be detached from the ec-
centric part.
[0017] According to another embodiment of the pre-
sent invention, the mutual interlocking relationship be-
tween the eccentric part and the counterweight part may
act in a circumferential direction in respect to the first
rotational axis of the eccentric part. In this embodiment,
the mutual interlocking relationship between the ec-
centric part and the counterweight part serves for effect-
ing a relief for forces acting during acceleration and/or
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braking of the eccentric element. However, the mutual
interlocking relationshipmaybedesignedsuch thatwhen
the counterweight part is moved in respect to the ec-
centric part in another direction apart from a centrifugal
direction, the mutual interlocking relationship may be
released and the counterweight part may be detached
from the eccentric part.
[0018] According to yet another embodiment of the
present invention, the mutual interlocking relationship
between the eccentric part and the counterweight part
may act in an axial direction extending parallel to the first
rotational axis of the eccentric part. In this embodiment,
the mutual interlocking relationship between the ec-
centric part and the counterweight part serves for effect-
ing a relief for axial forces acting during a slow rotation or
standstill of theeccentric element, due to thegravitational
forces. However, the mutual interlocking relationship
may be designed such that when the counterweight part
is moved in respect to the eccentric part in another
direction apart from an axial direction, the mutual inter-
locking relationship may be released and the counter-
weight part may be detached from the eccentric part.
[0019] Besides, the mutual interlocking relationship
between the eccentric part and the counterweight part
may bedesigned such that it not only serves as a relief for
oneormore forcesacting in at least onedirection, but that
it also can receive and absorb a torque about at least one
axis. For instance, during acceleration and braking of the
eccentric element, a torque about the first rotational axis
canact between theeccentric part and the counterweight
part. the mutual interlocking relationship between the
eccentric part and the counterweight part may be de-
signed such that it receives and absorbs a torque during
acceleration or braking or during both acceleration and
braking of the eccentric element.
[0020] It is suggested that the first rotational axis of the
eccentric part corresponds to a rotational axis of the tool
shaft once the eccentric part is attached to the tool shaft.
Additionally or alternatively, the second rotational axis of
the eccentric part may correspond to a rotational axis of
the working element, once it is attached to the eccentric
part.Preferably, thefirst andsecond rotational axesof the
eccentric part extend parallel to and spaced apart from
each other.
[0021] According to a preferred embodiment of the
invention, it is suggested that the eccentric element
comprises at least one fastening element, in particular
a screw, configured for holding the counterweight part in
respect to the eccentric part in their mutual interlocking
relationship before, during and after activation of the tool
motor. Preferably, the fastening element acts and holds
the counterweight part in respect to the eccentric part in
the axial direction extending essentially parallel in re-
spect to the first rotational axis.
[0022] According to another preferred embodiment of
the present invention, it is suggested that the eccentric
element comprises at least one bearing associated to the
bottom surface of the eccentric part and configured to

receive a rotational pin in amanner freely rotatable about
the second rotational axis of the eccentric part, wherein a
distal end of the pin is configured to be releasably at-
tached to the working element. Preferably, the at least
one bearing is located in a recess provided in the bottom
surfaceof theeccentric part andhavingacylindrical form.
A rotational axis of thebearing corresponds to thesecond
rotational axis of the eccentric part. The rotational pin
maybeaxially held in theat least onebearingbymeansof
apress-fit connectionor inanyothermanner (e.g., gluing,
welding, clamping, a detent connection, etc.). The work-
ing element may be attached to the distal end of the
rotational pin by means of a threaded connection or in
any other manner.
[0023] For instance, the working element, for instance
in the form of a backing plate, a sanding plate or a
polishing plate, may have a threaded rod, which may
be screwed into a respective threaded hole provided at
the distal end of the rotational pin. Alternatively, thework-
ing element, for instance in the form of a backing plate, a
sanding plate or a polishing plate, may have a threaded
holeadapted to receive a respective threaded rod formed
at the distal end of the rotational pin and which may be
screwed into the threaded hole.
[0024] According to another embodiment, it is sug-
gested that the distal end of the rotational pin comprises
a head portion having a larger diameter than that part of
the rotational pin, which is received in the at least one
bearing, and having a non-rotational symmetric outer
circumferential surface. The head portion is configured
tobe receivedbya respective cavity or recessprovided in
the working element and having an inner circumferential
surface corresponding to the outer circumferential sur-
face of the head portion. The working element is pre-
ferably secured to the rotational pin in an axial direction
by means of a fastening element, in particular a screw,
after insertion of the head portion into the respective
cavity or recess. By inserting the head portion into the
cavity or recess in an axial direction, a torque proof
connection in a plane extending perpendicular to the
second rotational axis is provided. Insertion and removal
of the head portion into/ out of the cavity or recess is
effected in the axial direction. After insertion and before
removal, the fastening element secures the working ele-
ment in respect to the distal end of the rotational pin in the
axial direction.
[0025] According to yet another preferred embodi-
ment, it is suggested that a part of the counterweight
part facing the second rotational axis of the eccentric part
after attachment of the counterweight part to the ec-
centric part, holds the at least one bearing in an axial
direction in respect to the eccentric part. Preferably, the
part of the counterweight part facing the second rota-
tional axis holds the at least one bearing in a cavity or
recess provided in the bottom surface of the eccentric
part. Thus, attachment of the counterweight part to the
eccentric part not only provides for the mutual interlock-
ing relationship between the two parts but also secures
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the at least one bearing in/ at the eccentric part. No
additional components, e.g., Seeger rings or the like,
are necessary for securing the at least one bearing in
the axial direction in respect to the eccentric part. The
overall number of parts the eccentric element is made up
of can be further reduced having advantages in terms of
manufacturing of the eccentric element as well as in
terms of a compact and light design.
[0026] It is further suggested that the top surface of the
eccentric part comprises a threaded hole, a longitudinal
axis of the hole corresponding to the first rotational axis of
the eccentric part, and the hole being configured to
receive for releasable threaded attachment a threaded
distal end of the tool shaft or of a component fixedly
attached to the tool shaft or forming an integral part
therewith.
[0027] Preferably, the second rotational axis extends
through a centre of gravity of the eccentric part. Thismay
also be the centre of gravity of the entire eccentric ele-
ment with the counterweight part and the working ele-
ment attached to the eccentric part. The first rotational
axis extends eccentrically in respect to the centre of
gravity. However, in an alternative embodiment, it would
also be possible that the first rotational axis extends
through a centre of gravity of the eccentric part and the
eccentric element, respectively, and that the second
rotational axis extends eccentrically in respect to the
centre of gravity.
[0028] According to a preferred embodiment of the
present invention, it is suggested that in a top view
parallel to the first and/or second rotational axes of the
eccentric part, the eccentric part has a circular form with
the second rotational axis forming a centre of the circular
form or a centre axis of the eccentric part.
[0029] According to another preferred embodiment, in
a bottom viewparallel to the first and/or second rotational
axes of the eccentric part, the counterweight part has a
circular form or the form of a circular sector, wherein a
centre of the circular form or of the circular sector or a
centre axis of the counterweight part, respectively, is
spaced apart from the second rotational axis. Preferably,
the centre of the circular form or of the circular sector or a
centre axis of the counterweight part, respectively, is also
spaced apart from the first rotational axis.
[0030] Preferably, the counterweight part or its centre
of gravity, respectively, is located on a side of the first
rotational axis opposite to the second rotational axis.
With other words, in respect to the first rotational axis,
the counterweight part is located opposite to the working
element, which is attached to the eccentric part at the
second rotational axis. In this way, the eccentricity
caused by the working element can be optimally com-
pensated by the counterweight part.
[0031] It is suggested that the first rotational axis ex-
tends through an imaginary straight line interconnecting
the centre of the circular form or of the circular sector of
the counterweight part and the second rotational axis.
Thus, the counterweight part or its centre of gravity,

respectively, is located on a side of the first rotational
axis diametrically opposite to the second rotational axis.
[0032] Preferably, the eccentric part is made of metal,
in particular steel or aluminium, or of a plastic material
having metal inserts. In particular, the metal inserts may
be provided near or around the first rotational axis, where
the eccentric part is attached to the distal end of the tool
shaft or to a component attached to the tool shaft or
forming an integral part therewith, and/or near or around
the second rotational axis, where the working element is
attached to the eccentric part in amanner freely rotatable
about the second rotational axis. Themetal insert near or
around the first rotational axis may be designed as a
hollow cylinder or a cylindrical liner with an internal
thread, into which a threaded distal end of the tool shaft
or of the component is screwed. The metal insert near or
around the second rotational axis may be designed as a
hollow cylinder or a cylindrical liner intowhich at least one
bearing for the rotational pin may be inserted. The one or
more metal inserts may be inserted into the plastic ma-
terial after its manufacture, e.g., by pressing the inserts
into respective recesses in the plastic material. Alterna-
tively, the one or more metal inserts may be provided in
the plastic material during its manufacture, e.g., by
means of a co-moulding process, where the heated
plastic material is injected around the inserts.
[0033] The counterweight part could also be made of
plasticmaterial. In order to achieveadesiredweight to be
able to fulfil the vibration reducing functionality, metal
inserts, preferably consisting of a solid metal material,
may be provided in the plastic material.
[0034] According to another preferred embodiment,
the counterweight part is made of metal, in particular
steel.
[0035] Further features and advantages of the present
invention will become apparent from the following de-
scription of preferred embodiments and the accompany-
ing figures. It is emphasized that each one of the features
shown in the figures may be important for the present
invention on his own, even if not explicitly mentioned in
the description and/or shown in the figures. Further,
different features shown in the same or different figures
may be important for the invention in any combination
with each other, even if that combination is not explicitly
mentioned in the description and/or shown in the figures.
The figures show:

Fig. 1 an eccentric element according to a first embo-
diment of the present invention in a perspec-
tive view from above;

Fig. 2 the eccentric element of Fig. 1 in a perspective
view from below;

Fig. 3 the eccentric element of Figs. 1 and 2 in a sec-
tional view along a vertical cutting plane;

Fig. 4 the eccentric element of Figs. 1 to 3 in a view
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from below;

Fig. 5 the eccentric element of Figs. 1 to 4 in a view
from above;

Fig. 6 an eccentric element according to a second
embodiment of the present invention in a view
from below;

Fig. 7 an eccentric element according to a third em-
bodiment of the present invention in a sectional
view along a vertical cutting plane;

Fig. 8 an enlarged view of one embodiment of a mu-
tual interlocking relationship between an ec-
centric part and a counterweight part of the ec-
centric element according to the present inven-
tion; and

Fig. 9 an eccentric element known from the prior art
in a view from below.

[0036] All Figs. show eccentric elements 10, which are
madeupof two separate componentswhichareattached
to each other. The two components comprise an ec-
centric part 12andacounterweight part 14. Theeccentric
part 12 provides for an attachment to a tool shaft 16 (see
Fig. 3) of a power tool (not shown) on a top surface 18 of
the eccentric part 12. The attachment is preferably re-
leasable. In the shown embodiments of Figs. 1 to 8, the
topsurface18 isprovidedwithanattachmentelement20,
to which a distal end 22 of the tool shaft 16 is attached. In
the shown embodiments the attachment element 20 has
the form of a threaded hole 24. A longitudinal axis 26 of
the threaded hole 24 is congruent with a first rotational
axis 28 of the eccentric part 12. A threaded distal end 22
of the tool shaft 16maybe screwed into the threadedhole
24. When the tool shaft 16 is rotated about the first
rotational axis 28, e.g., by an electric or pneumatic motor
(not shown) of the power tool, a torque is transmitted to
the eccentric part 12 and the entire eccentric element 10,
respectively.
[0037] Furthermore, the eccentric part 12 provides for
an attachment of a working element 30 (see Fig. 3), for
instance in the form of a backing plate, a sanding plate or
a polishing plate, to a bottom surface 32 of the eccentric
part 12 in a manner freely rotatable about a second
rotational axis 34. The working element 30 is shown in
a schematical view in Fig. 3 in the form of a backing plate.
Attachment and rotation of the working element 30 about
the second rotational axis 34 may be achieved in many
possible ways. Figs. 1 to 8 show a preferred embodiment
for attachment and rotation of the working element 30
which, however, can be replaced by otherways of attach-
ingaworkingelement 30 toaneccentric part 12 in a freely
rotatable manner.
[0038] In the preferred embodiments of Figs. 1 to 8, the
eccentric element 10 comprises at least one bearing 36

associated to the bottom surface 32 of the eccentric part
12 and configured to receive a rotational pin 38 in a
manner freely rotatable about the second rotational axis
34 of the eccentric part 12. A distal end 40 of the pin 38 is
configured to be releasably attached to the working ele-
ment 30.Preferably, the at least onebearing 36 is located
in a recess 42 provided in the bottom surface 32 of the
eccentric part 12 and, in a view from above or below,
having a cylindrical form. A rotational axis 44 of the
bearing 36 corresponds to the second rotational axis
34 of the eccentric part 12. The rotational pin 38 may
beaxially held in theat least onebearing36bymeansof a
press-fit connection or in any other manner (e.g., gluing,
welding, clamping, a detent connection, etc.). The work-
ing element 30maybeattached to the distal end 40 of the
rotational pin 38 bymeans of a threaded connection or in
any other manner.
[0039] For instance, in an embodiment not shown in
the Figs., the working element 30, e.g., in the form of a
backing plate, a sanding plate or a polishing plate, may
have a threaded rod, which may be screwed into a
respective threaded hole provided at the distal end 40
of the rotational pin 38. Alternatively, in another embodi-
ment not shown in theFigs., theworkingelement 30, e.g.,
in the form of a backing plate, a sanding plate or a
polishing plate, may have a threaded hole adapted to
receivea respective threaded rod formedat thedistal end
40 of the rotational pin 38 andwhichmay be screwed into
the threaded hole.
[0040] According to the embodiments shown in the
Figs. 1 to 8, it is suggested that the distal end 40 of the
rotational pin 38 comprises a head portion 46 having a
larger diameter than that part 48 of the rotational pin 38,
which is received in the at least one bearing 36 (see Figs.
3 and 7), and having a non-rotational symmetric outer
circumferential surface 50 (see Figs. 2, 4 and 6). The
head portion 46 is configured to be received by a respec-
tive cavity or recess 52 provided in a top surface 54 of the
working element 30 and having an inner circumferential
surface 56 corresponding to the outer circumferential
surface 50 of the head portion 46. The working element
30 is preferably secured to the rotational pin 38 in an axial
directionbymeansofa fasteningelement58, inparticular
a screw, after insertion of the head portion 38 into the
respective cavity or recess 52. The screw 58 may be
screwed into a respective threaded hole 59 provided at a
distal end40of the rotational pin 38.By inserting thehead
portion38 into the cavity or recess 52 in anaxial direction,
a torque proof connection in a plane extending perpen-
dicular to the second rotational axis 34 is provided. In-
sertion and removal of the head portion 38 into/ out of the
cavity or recess 52 is effected in the axial direction. After
insertion and before removal, the fastening element 58
secures the working element 30 in respect to the distal
end 40 of the rotational pin 38 in the axial direction.
[0041] The backing plate 30 of Fig. 3, shown as an
example foraworkingelement, comprisesanattachment
surface 60 on its bottom surface. A polishing or sanding
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member (not shown) can be releasably attached to the
attachment surface 60. To this end, the polishing or
sanding member may comprise a corresponding attach-
ment surface on its top surface. The attachment surface
60 and the corresponding attachment surface on the top
surface of the polishing or sanding member may each
comprise a hook-and-loop connection surface compris-
ing hooks and/or loops. The polishing member may
comprise a polishing pad made of or comprising foam,
wool, micro-fibre or the like. The sanding member may
comprise a sanding plate, e.g., a sanding paper or a
sanding fabric.
[0042] The counterweight part 14 and the eccentric
part 12 are two separate components, which are at-
tached to each other during manufacturing of the ec-
centric element 10. In particular, it is suggested that
the two parts 12, 14 are attached to each other bymeans
of separate fasteningelements, in particular in the formof
screws62.Of course, otherwaysofattachment of the two
parts 12, 14 are conceivable, too. The screws 62 can be
guided through corresponding openings 64 (see Figs. 3
and 7) in the counterweight part 14 and screwed into
corresponding internally threaded holes 66 in the ec-
centric part 12.
[0043] In order to reduce the overall number of sepa-
rate parts of the eccentric element 10 and in order to
provide for a more compact and light weight eccentric
element 10, the present invention (see Figs. 1 to 8)
suggests that theeccentric part 12and the counterweight
part 14 are separate components and formed such that
they enter into a mutual interlocking relationship upon
attachment of the counterweight part 14 to the eccentric
part 12, the interlocking relationship acting in at least one
direction.
[0044] The idea of the present invention is to effect a
force relief at least in one direction during intended use of
the power tool or the eccentric element 10, respectively,
so that one or more fastening elements 62 can be de-
signedwith smaller dimensions or they canbe dispensed
with completely (see Fig. 6). This results in an eccentric
element 10 made up of less parts and of smaller and
lighter design.
[0045] When, for thepurposesof thepresent invention,
it is said that the eccentric part 12 and the counterweight
part 14 are in amutual interlocking relationship with each
other, it is meant that they engage behind each other in
such a way that they are firmly in contact with each other
in at least one direction. For this purpose, both parts have
corresponding undercut portions 68, 70 (see Fig. 8)
which are brought into engagement with each other as
part of the attachment of the counterweight part 14 to the
eccentric part 12. The undercut sections 68, 70 each
have at least one abutment wall 72, 74 (see Fig. 8). The
corresponding abutment walls 72, 74 of the undercut
portions 68, 70 of the two parts 12, 14 are brought into
abutment with each other in an abutment direction (i.e.,
the counterweight part 14 is moved in an abutment
direction 76 in respect to the eccentric part 12; or the

eccentric part 12 is moved in the opposite abutment
direction in respect to the counterweight part 14) as part
of the attachment of the parts 12, 14 to each other. The
abutment walls 72, 74 abut each other at least regionally,
preferably along their entire surface extensions, when
the parts 12, 14 have been brought into engagementwith
each other. The abutment walls 72, 74 prevent further
relative movement of the parts 12, 14 in the abutment
direction 76.
[0046] Preferably, the abutment walls 72, 74 have a
corresponding form and extension so as to abut each
other along their entire surface extensions. The surface
extensions can be flat or curved, the curvature can be
two-dimensional around one or more parallel axes (e.g.,
corresponding to a cylindrical or an elliptical surface) or
three-dimensional around two intersecting axes (e.g.,
corresponding to a spherical or an ellipsoid surface).
However, the surface extension can also be any free-
form surface. The abutment walls 72, 74 may have
positioning means (e.g., at least one protrusion on one
wall 72; 74 and at least one corresponding recess on the
other wall 74; 72) which can enter into mutual engage-
ment with each other when the two parts 12, 14 are
attached to each other in order to position and possibly
also hold (e.g., by means of a press-fit connection) the
two parts 12, 14 relative to each other. The positioning
can be effected in a two‑ or three-dimensional space.
[0047] If the undercut portions 68, 70 of the two parts
12, 14 each have a plurality of corresponding abutment
walls 72,74 (acting ina radial direction76 in respect to the
second rotational axis 34); 78, 80 (acting in a circumfer-
ential direction 82 about the second rotational axis 34) at
a certain angle (not equal to 0° and 180°), preferably at a
right angle (see Fig. 6), corresponding abutment walls
72, 74; 78, 80 of the two parts 12, 14 are in turn brought
into abutment with each other in a plurality of abutment
directions 76, 82 at the respective angle (e.g., 90°). Of
course, the abutmentwalls 78, 80 could also bedesigned
to act in a circumferential direction 82 about the first
rotational axis 28. The abutment walls 72, 74; 78, 80
prevent further movement of the parts 12, 14 relative to
each other in the plurality of abutment directions 76, 82.
With two ormore abutmentwalls 72, 74; 78, 80 extending
at an angle in respect to each other, further relative
movement of the parts 12, 14 in respect to each other
is also prevented in a plurality of other directions that lie
within the angle between the two abutment directions 76,
82.
[0048] Preferably, the two parts 12, 14 are attached to
each other in a press-fit connection holding the counter-
weight part 14 in respect to theeccentric part 12. Possibly
provided one or more fastening elements 62, e.g., each
comprising a screw, merely secure the counterweight
part 14 in respect to the eccentric part 12 in an axial
direction 86 extending essentially parallel in respect to
the first rotational axis 28, in order to prevent uninten-
tional loosening and separation of the two parts 12, 14
during intended use of the eccentric element 10.
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[0049] It is contemplated that the eccentric element 10
comprisesmore thanonecounterweight part 14attached
to theeccentric part 12.Preferably, twoseparate counter-
weight parts 14 are attached to radially opposite lateral
sides the eccentric part 12. Further, preferably, two se-
parate counterweight parts 14 are attached to the ec-
centric part 12 at different heights in the axial direction.
Even further, preferably, the two separate counterweight
parts 14 have different weights in order to not only com-
pensate forces but also a torque provoked by theworking
element 30 eccentrically attached to the eccentric part 12
in respect to the first rotational axis 28.
[0050] If, for example, the undercut portions 68, 70 of
the two parts 12, 14 each have two corresponding abut-
ment walls 72, 78; 74, 80 at an angle of 90° to each other,
further relative movement of the two parts 12, 14 in
respect to each other in two abutment directions 76, 82
perpendicular toeachother is prevented, for example ina
first direction 76 extending radially outwards in respect to
the second rotational axis 34 and in a second circumfer-
ential direction 82 extending clockwise (or counter-clock-
wise) about the second rotational axis 34 (see Fig. 6).
[0051] According to one embodiment of the invention
shown in Figs. 3 and 8, the mutual interlocking relation-
ship between theeccentric part 12 and the counterweight
part 14 acts in a radial direction 76 in respect to the first or
second rotational axis 28, 34 of the eccentric part 12, at
least during activation of the toolmotor and rotation of the
eccentric element 10 about the first rotational axis 28. In
this embodiment, the mutual interlocking relationship
between the eccentric part 12 and the counterweight part
14 serves for effecting a relief for centrifugal forces acting
during rotation of the eccentric element 10 about the first
rotational axis 28. Preferably, the mutual interlocking
relationship acts and provides for a force relief only in
a direction 76 directed radially outwards. To this end, a
gap 84 is provided between an external circumferential
surface of the eccentric part 12 and an opposite surface
of the counterweight part 14 facing the external circum-
ferential surface of the eccentric part 12. Thus, when the
counterweight part 14 is applied with a force directed
radially outwards in respect to theeccentric part 12due to
the centrifugal force, the mutual interlocking relationship
between the two parts 12, 14 prevents the counterweight
part 14 from moving radially outwards in respect to the
eccentric part 12. The mutual interlocking relationship
may be designed such that when the counterweight part
14 is moved slightly in the opposite direction radially
inwards thereby reducing the width of the gap 84 (or in
any other direction apart from radially outwards), the
mutual interlocking relationship may be released and
the counterweight part 14 may be detached from the
eccentric part 12.
[0052] According to another embodiment of the pre-
sent invention shown in Fig. 6, the mutual interlocking
relationship between the eccentric part 12 and the coun-
terweight part 14 acts in a circumferential direction 82 in
respect to the first or second rotational axis 28, 34 of the

eccentric part 12. In this embodiment, the mutual inter-
locking relationship between the eccentric part 12 and
the counterweight part 14 serves for effecting a relief for
forces acting during acceleration and/or braking of the
eccentric element 10. The mutual interlocking relation-
ship may be designed such that when the counterweight
part 14 is moved in respect to the eccentric part 12 in
another direction apart from a centrifugal direction, in
particular radially inwards towards the eccentric part
12, the mutual interlocking relationship may be released
and the counterweight part 14may be detached from the
eccentric part 12. In the embodiment of Fig. 6, themutual
interlocking relationship acts in a circumferential direc-
tion 82 as well as in a radial direction 76.
[0053] According to yet another embodiment of the
present invention shown in Fig. 7, themutual interlocking
relationship between the eccentric part 12 and the coun-
terweight part 12 acts in an axial direction 86 extending
parallel to the first and second rotational axes 28, 34 of
the eccentric part 12. In this embodiment, the mutual
interlocking relationship between the eccentric part 12
and the counterweight part 14 serves for effecting a relief
for axial forcesactingduringaslow rotationor standstill of
the eccentric element 12, due to the gravitational forces.
The mutual interlocking relationship may be designed
such that when the counterweight part 14 is moved in
respect to the eccentric part 12 in another direction apart
from an axial direction 86, the mutual interlocking rela-
tionship may be released and the counterweight part 14
may be detached from the eccentric part 12. In the
embodimentofFig. 7, themutual interlocking relationship
acts in an axial direction 86 as well as in a radial direction
76.
[0054] The mutual interlocking relationship between
the eccentric part 12 and the counterweight part 14
may be designed such that it not only serves as a relief
for one or more forces acting in at least one direction 76;
82; 86, but that it also can receive and absorb a torque
about at least one axis.
[0055] The first rotational axis 28 of the eccentric part
12may correspond to a rotational axis of the tool shaft 16
once the eccentric part 12 is attached to the tool shaft 16.
Thesecond rotational axis 34of theeccentric part 12may
correspond to a rotational axis of theworking element 30,
once it is attached to the eccentric part 12. Preferably, the
first and second rotational axes 28, 34 of the eccentric
part 12 extend parallel to and spaced apart from each
other in order to achieve a random-orbital workingmove-
ment of the working element 30 during activation of the
tool motor and intended use of the power tool.
[0056] Asalreadymentioned, the eccentric element 12
may comprise at least one fastening element 62, in
particular a screw, configured for holding the counter-
weight part 14 in respect to the eccentric part 12 in their
mutual interlocking relationship before, during and after
activation of the tool motor. Preferably, the fastening
element 62 acts and holds the counterweight part 14 in
respect to the eccentric part 12 in an axial direction 86
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extending essentially parallel in respect to the first rota-
tional axis 28.
[0057] In the eccentric element 10 of the prior art
shown in Fig. 9, a Seeger ring 88 is visible for securing
the bearing 36 in the recess 42 provided in the bottom
surface 32 of the eccentric part 12. One of the advan-
tages of the present invention is that it can dispense with
suchaSeeger ring88, aswill beexplained in furtherdetail
hereinafter.
[0058] As can be seen in Figs. 3, 7 and 8, a part of the
counterweight part 14 facing the second rotational axis
34 of the eccentric part 12 after attachment of the coun-
terweight part 14 to theeccentric part 12, in particular part
of the undercut portion 70 of the counterweight part 14,
holds the at least one bearing 36 in anaxial direction 86 in
respect to the eccentric part 12. Preferably, the part of the
counterweight part 14 facing the second rotational axis
34holds theat least onebearing36 in the cavity or recess
42 provided in the bottom surface 32 of the eccentric part
12. Thus, attachment of the counterweight part 14 to the
eccentric part 12 not only provides for the mutual inter-
locking relationship between the two parts 12, 14 but also
secures the at least one bearing 36 in/ at the eccentric
part 12.No additional components, e.g., a Seeger ring 88
(see Fig. 9) or the like, are necessary for securing the at
least one bearing 36 in the axial direction 86 in respect to
the eccentric part 12. With this, the overall number of
parts the eccentric element 10 is made up of can be
further reduced having advantages in terms of manufac-
turing of the eccentric element 10 as well as in terms of a
compact and light design.
[0059] The second rotational axis 34 may extend
through a centre of gravity of the eccentric part 12 or
through the centre of gravity of the entire eccentric ele-
ment 10 with the counterweight part 14 and the working
element 30 attached to the eccentric part 12. The first
rotational axis 28 may extend eccentrically in respect to
the centre of gravity. However, it would also be possible
that the first rotational axis 28 extends through a centre of
gravity of the eccentric part 12 or the eccentric element
10, respectively, and that the second rotational axis 34
extends eccentrically in respect to that centre of gravity.
[0060] In a top view parallel to the first and/or second
rotational axes 28, 34 of the eccentric part 12, the ec-
centric part 12 may have a circular form (see Fig. 5) with
the second rotational axis 34 forming a centre of the
circular form or a centre axis of the eccentric part 12
(see Figs. 4 and 6).
[0061] In a bottom view parallel to the first and/or
second rotational axes 28, 34 of the eccentric part 12,
the counterweight part 14may have a circular form or the
form of a circular sector (see Figs. 4 and 6), wherein a
geometrical centre of the circular form or of the circular
sector or a centre axis 90 of the counterweight part 14,
respectively, is spaced apart from the second rotational
axis 34.Preferably, the centre of the circular formor of the
circular sector or a centre axis 90 of the counterweight
part 14, respectively, is also spaced apart from the first

rotational axis 28 (see Fig. 5).
[0062] The counterweight part 14 or its centre axis 90,
respectively, is located on a side of the first rotational axis
28 opposite to the second rotational axis 34. With other
words, in respect to the first rotational axis 28, the coun-
terweight part 14 is located opposite to the working ele-
ment 30, which is attached to the eccentric part 12 at the
second rotational axis 34. In this way, the eccentricity
caused by theworking element 30 during intended use of
the power tool can be optimally compensated by the
counterweight part 14.
[0063] The first rotational axis 28 may extend through
an imaginary straight line 92 interconnecting the centre of
the circular formor of the circular sector or the centre axis
90 of the counterweight part 14 and the second rotational
axis 34 (seeFig. 5). Thus, the counterweight part 14 or its
centre axis 90, respectively, is locatedonasideof the first
rotational axis 28 diametrically opposite to the second
rotational axis 34.
[0064] The eccentric part 12 may be made of metal, in
particular steel or aluminium, or of a plastic material
havingmetal inserts (not shown in theFigs.). In particular,
themetal insertsmay be provided near or around the first
rotational axis 28 or the attachment element 20, where
the eccentric part 12 is attached to the distal end 22 of the
tool shaft 16 or to a component attached to the tool shaft
16 or forming an integral part therewith. Inserts may also
be provided near or around the second rotational axis 34
or the bearing 36 with the rotational rod 38, respectively,
where theworkingelement 30 is attached to theeccentric
part 12 in a manner freely rotatable about the second
rotational axis 34. Themetal insert nearor around thefirst
rotational axis 28maybedesignedasahollowcylinder or
a cylindrical liner with an internal thread, into which the
threadeddistal end22 of the tool shaft 16 is screwed. The
metal insert near or around the second rotational axis 34
may be designed as a hollow cylinder or a cylindrical liner
intowhich the at least onebearing 36 for the rotational pin
38 is inserted. The one or more metal inserts may be
inserted into the plastic material after its manufacture,
e.g., by pressing the inserts into respective recesses in
the plastic material. Alternatively, the one or more metal
inserts may be provided in the plastic material during its
manufacture, e.g., by means of a co-moulding process,
where the heated plastic material is injected around the
inserts.
[0065] The counterweight part 14 is preferablymadeof
metal, in particular steel or aluminium. However, it could
also be made of plastic material. In order to achieve a
desired weight to be able to fulfil the vibration reducing
functionality, metal inserts, preferably consisting of a
solid metal material, may be provided in the plastic ma-
terial.

Claims

1. Eccentric element (10) configured for use in a hand-
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held power tool comprising a tool motor for driving a
tool shaft (16), in particular for use in an orbital
sanding or polishingmachine, the eccentric element
(10) comprising:

- an eccentric part (12) with

a top surface (18) releasably attachable or
fixedly attached to a distal end (22) of the
tool shaft (16) or forming an integral part of
the tool shaft (16) so as to transmit a torque
from the tool shaft (16) to the eccentric
element (10) and to rotate the eccentric part
(12) about a first rotational axis (28) of the
eccentric part (12) upon activation of the
tool motor,
a bottom surface (32) to which a working
element (30) of the power tool, in particular
a backing plate, a sanding plate or a polish-
ing plate, is releasably attachable in a man-
ner freely rotatable about a second rota-
tional axis (34) of the eccentric part (12),
and

- a counterweight part (14) attached to the ec-
centric part (12),
characterized in that
the eccentric part (12) and the counterweight
part (14) are separate components and formed
such that they enter into a mutual interlocking
relationship upon attachment of the counter-
weight part (14) to the eccentric part (12), the
interlocking relationship acting in at least one
direction (76; 82; 86).

2. Eccentric element (10) according to claim 1, wherein
the mutual interlocking relationship between the ec-
centric part (12) and the counterweight part (14) acts
in a radial direction (76) in respect to the first rota-
tional axis (28) of the eccentric part (12), at least
during activation of the tool motor.

3. Eccentric element (10) according to claim 1 or 2,
wherein
the mutual interlocking relationship between the ec-
centric part (12) and the counterweight part (14) acts
in a circumferential direction (82) in respect to the
first or second rotational axis (28; 34) of the eccentric
part (12).

4. Eccentric element (10) according to one of the pre-
ceding claims, wherein
the mutual interlocking relationship between the ec-
centric part (12) and the counterweight part (14) acts
in an axial direction (86) extending parallel to the first
or second rotational axis (28; 34) of the eccentric part
(12).

5. Eccentric element (10) according to one of the pre-
ceding claims, wherein
the first rotational axis (28) of the eccentric part (12)
corresponds to a rotational axis of the tool shaft (16)
once the eccentric part (12) is attached to the tool
shaft (16) and/or the second rotational axis (34) of
the eccentric part (12) corresponds to a rotational
axis of the working element (30), once it is attached
to the eccentric part (12).

6. Eccentric element (10) according to one of the pre-
ceding claims, wherein
the eccentric element (10) comprises at least one
fastening element (62), in particular a screw, config-
ured for holding the counterweight part (14) in re-
spect to the eccentric part (12) in their mutual inter-
locking relationship before, during and after activa-
tion of the tool motor.

7. Eccentric element (10) according to one of the pre-
ceding claims, wherein
the eccentric element (10) comprises at least one
bearing (36) associated to the bottom surface (32) of
the eccentric part (12) and configured to receive a
rotational pin (38) in a manner freely rotatable about
the second rotational axis (34) of the eccentric part
(12), wherein a distal end (40) of the rotational pin
(38) is configured to be releasably attached to the
working element (30).

8. Eccentric element (10) according to claim 7, wherein
thedistal end (40) of the rotational pin (38) comprises
aheadportion (46) havinga largerdiameter than that
part (48)of the rotational pin (38),which is received in
the at least one bearing (36), and having a non-
rotational symmetric outer circumferential surface
(50), the head portion (46) being configured to be
received by a respective cavity (52) provided in the
working element (30) and having an inner circumfer-
ential surface (56) corresponding to the outer cir-
cumferential surface (50) of the head portion (46),
and wherein the working element (30) is preferably
secured to the rotational pin (38) in an axial direction
by means of a fastening element (58), in particular a
screw.

9. Eccentric element (10) according to claim 7 or 8,
wherein
a part of the counterweight part (14) facing the sec-
ond rotational axis (34) of the eccentric part (12) after
attachment to the eccentric part (12), holds the at
least one bearing (36) in an axial direction in respect
to the eccentric part (12).

10. Eccentric element (10) according to one of the pre-
ceding claims, wherein
the top surface (18) of the eccentric part (12) com-
prisesa threadedhole (24), a longitudinal axis (26) of

5

10

15

20

25

30

35

40

45

50

55



11

19 EP 4 534 242 A1 20

the hole (24) corresponding to the first rotational axis
(28) of the eccentric part (12), and thehole (24) being
configured to receive for releasable threaded attach-
ment a threaded distal end (22) of the tool shaft (16)
or of a component fixedly attached to the tool shaft
(16) or forming an integral part therewith.

11. Eccentric element (10) according to one of the pre-
ceding claims, wherein
in a top view parallel to the first and/or second rota-
tional axes (28; 34) of the eccentric part (12), the
eccentric part (12) has a circular form with the sec-
ond rotational axis (34) forming a centre of the cir-
cular form.

12. Eccentric element (10) according to one of the pre-
ceding claims, wherein
in a bottom view parallel to the first and/or second
rotational axes (28; 34) of the eccentric part (12), the
counterweight part (14) has a circular form or the
form of a circular sector and wherein a centre (90) of
the circular form or of the circular sector is spaced
apart from the second rotational axis (34).

13. Eccentric element (10) according to claim12,where-
in
the first rotational axis (28) extends through a
straight line (92) interconnecting the centre (90) of
the circular form or of the circular sector of the
counterweight part (14) with the second rotational
axis (34).

14. Eccentric element (10) according to one of the pre-
ceding claims, wherein
the eccentric part (12) is made of metal, in particular
steel or aluminium, or of a plastic material having
metal inserts.

15. Eccentric element (10) according to one of the pre-
ceding claims, wherein
the counterweight part (14) is made of metal, in
particular steel.
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