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(57) ABSTRACT

A radial bearing (1a, 1b, 1c, 1d), especially a roller bearing
(9) comprising an outer part (3) opposite an mner part (6),
which rotate relative to each other about a common longi-
tudinal axis (8) 1s provided, wherein the radial bearing (1a,
1b, 1c, 1d) includes a bearing seat (8a, 8b, 8c, 8d), which 1s
formed 1n the outer part (3) or on the 1mner part (6) and which
1s generally stationary relative to a radial load (10a, 10b,
10c, 10d) acting on the bearing seat (8a, 8b, 8c, 8d) 1n a load
zone (12a, 12b, 12¢, 12d). The bearing seat (8a, 8b, 8c, 8d)
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1
RADIAL BEARING

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

FIELD OF THE INVENTION

The invention relates to a radial bearing, especially a
roller bearing, comprising an outer part opposite an inner
part, wherein the outer part and the mner part rotate relative
to each other about a common longitudinal axis, wherein the
radial bearing comprises a bearing seat, which 1s formed in
the outer part or on the inner part and which 1s generally
stationary relative to a radial load acting on the bearing seat
in a load zone.

BACKGROUND OF THE INVENTION

In principle, such a load case of the radial bearing 1s
known 1n the state of the art and, in the case of the roller
bearing, under the designation of the so-called point load, at
which the radial load 1s generally stationary as a function of
the movement relationships relative to the inner ring or the
outer ring of the roller bearing. In contrast, the so-called
peripheral load involves a load case, 1n which the radial load
rotates relative to the inner ring or to the outer ring of the
roller bearing. At this point 1t should be expressed that with
the term “‘generally,” the radial load, strictly speaking, does
not have a point-like effect, but instead can feature a certain
radial variation width.

Due to the radial load, the forces to be transferred from the
load zone resting on the bearing seat are an essential criteria
for setting width dimensions that are stable over the service
life for the bearing seat. However, for the required width
outside of the load zone, this criteria still plays only a
subordinate role, because here the bearing seat 1s subjected
to a clearly lower mechanical load and, 1n individual cases,
to no mechanical load at all. Nevertheless, bearing seats
known 1n the state of the art have a rotationally symmetric
shape with constant width and therefore are overdimen-
sioned outside of the load zone in terms of the mechanical
loadabaility for the load case of the point load presented here.
This can produce significant disadvantages to the extent that
the bearing seat, which 1s, for the most part, superior in terms
of production, has a mass, which 1s undesired both techni-
cally and financially, and which 1s also avoidable, outside of
the load zone. Simultaneously, this leads to unnecessarily
high processing costs for the bearing seat, which 1s to be
machined with fine precision completely over 1ts constant
width, even outside of the load zone.

SUMMARY

Therefore, the objective of the mvention 1s to provide a
radial bearing of the above-noted type, such that the cited
disadvantages are overcome with simple means. Here, the
shaping of the radial bearing should lead, in particular, to
advantages 1n terms of weight and costs relative to bearings
known 1n the state of the art.

According to the invention, this objective 1s met 1n that
the bearing seat features a width that varies over 1ts extent
in a direction of the longitudinal axis, such that the bearing
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seat, starting from the load zone, becomes sigmificantly
narrower outside of the load zone. A radial bearing embod-
ied 1n this way optimally takes into consideration the cir-
cumstance that the bearing seat receiving a point load can
become considerably narrower outside of the load zone and
thus the potential of known bearings for reducing the
rotationally moving mass, weight, processing expense, and
costs can be used without negatively affecting the functional
properties of the radial bearing. Such a negative effect would
be produced when, due to the narrowing of the bearing seat,
a critical bearing seat width 1s reached, below which a given
fatigue strength of the radial bearing 1s no longer guaranteed.
In the case of a radial bearing formed as a hydrodynamic
sliding bearing, the decisive criteria for this negative etlect
can be a lubricant film that no longer bears weight or, in the
case of a roller bearing, an impermissibly high loading of the
bearing seat outside of the load zone.

Furthermore, the imnvention can be used advantageously,
especially for the arrangements described below, 1n the load
cases, 1n which a point load acts on the bearing seat. In a first
load case, the outer part should be formed as a housing, the
inner part as a shaft mounted 1n the housing, and the bearing
seat of variable width should be formed on the shatft,
wherein the radial load rotates with the shaft. A typical
example for this load case 1s a defined unbalanced weight,
which rotates with the shaft and which can be advanta-
geously reinforced by the bearing seat of variable width
while simultaneously reducing the mass of the shatt.

In a second load case, the outer part should be formed as
a housing, the mner part as a shaft mounted 1n the housing,
and the bearing seat of variable width should be formed 1n
the housing, wherein the radial load 1s generally stationary
relative to the housing. In this case, a bearing seat of variable
width can lead to a mass reduction of the housing, wherein
a non-uniform mass distribution of the bearing seat over 1ts
extent does not require counterbalancing of the stationary
housing.

In a third load case, the outer part should be formed as a
hub, the inner part as an axle bolt supporting the hub, and the
bearing seat of variable width should be formed 1n the hub,
wherein the radial load rotates with the hub. Here, 1in the case
of hub bearing with a defined unbalanced weight on the hub,
despite an action of the bearing seat, which 1s narrower 1n the
unbalanced weight direction, directed against the unbal-
anced weight, 1t can be advantageous to form these with
variable width, in order to reduce the surface area of the
bearing seat 1n favor of more economical processing.

Finally, in a fourth load case, the outer part should be
formed as a hub, the 1nner part as an axle bolt supporting the
hub, and the bearing seat of variable width should be formed
on the axle bolt, wherein the radial load 1s generally sta-
tionary relative to the axle bolt. In this case, the processing
of the bearing seat with its narrow section 1s also simplified,
while simultaneously a reduction of the mass of the axle bolt
can be achieved.

For the first load case, 1t 1s also provided that the shaft 1s
formed as an unbalanced weight, whose center of mass 1s
arranged eccentric to the longitudinal axis and results from
one or more recesses on the outer periphery of the unbal-
anced weight shaft. Here, the recesses should run partially or
completely on the other side of the longitudinal axis from the
unbalanced weight relative to the center of mass of the
unbalanced weight shait and should be directly adjacent to
the bearing seat of variable width. With an unbalanced
weight shaft formed i this way, for the most part the
conflicting goal of a mass that 1s as small as possible for the
largest possible unbalanced weight of the shaft can be solved
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especially advantageously. This 1s substantiated essentially
in that the recesses now extend up to the narrowed bearing
seat and can be used simultaneously as an increased negative
mass for reinforcing the unbalanced weight. Nevertheless, 1in
comparison with conventional shafts with bearing seats of
constant width, this opens up the possibility not only of
increasing the unbalanced weight of the shaft for simulta-
neous mass reduction, but also makes possible a more
extensive mass reduction of the shaft, in the case of a
non-variable unbalanced weight, such that the original
unbalanced weight increase 1s equalized by additional
recesses, which reduce the mass and which are arranged on
the unbalanced weight shaft on the side of the longitudinal
axis relative to the center of mass. Obviously, a {it can also
be found between these two limiting cases for the unbal-
anced weight shaft, according to whether the design focus 1s
on a moderate mass reduction with significant increase 1n
unbalanced weight or on a clear mass reduction with
unchanged increase 1n unbalanced weight.

In an 1mprovement of the invention, the unbalanced
weight shaft belongs to a device for balancing the mass
forces and/or mass moments of a reciprocating piston inter-
nal combustion engine with a crankshatt arranged parallel to
the longitudinal axis of the unbalanced weight shaft and
indirectly driving the unbalanced weight shaft for the recip-
rocating piston internal combustion engine. Such a balanc-
ing device 1s known to someone skilled 1n the art in the field
ol reciprocating piston internal combustion engines, espe-
cially for in-line or V arrangements, as an effective measure
for reducing vibrations due to oscillating mass forces. How-
ever, especially for reciprocating piston internal combustion
engines used 1n the field of vehicles, the requirements on the
light construction quality of the reciprocating piston internal
combustion engine are continuously rising, so that the
previously mentioned possibilities for reducing the mass of
the unbalanced weight shait can be used particularly advan-
tageously for this application. The lower mass moment of
inertia of the unbalanced weight shaft also leads to improved
dynamics of the reciprocating piston internal combustion
engine, because less resistance 1s counteracted by a high
rotational speed gradient. In addition, especially for diesel
engines with pronounced rotational vibrations of the crank-
shaft in the lower range of rotational speeds, the peak
mechanical load 1n the driving range of the balancing device
can be reduced with a decreased moment of inertia of the
unbalanced weight shatt.

The previously stated considerations apply to a greater
degree when the balancing device includes two unbalanced
weight shaits, which rotate in opposite directions at twice
the crankshait rotational speed. This arrangement, which 1s
also known to someone skilled in the art as a Lancaster
balance, 1s used for balancing the second order free mass
forces 1n a four-cylinder, 1in-line engine.

In an especially advantageous continuation of the inven-
tion, 1t 1s further provided that for radial bearing of the
unbalanced weight shafit, there 1s at least one roller bearing
formed as a needle bearing without an inner ring and
preferably as a needle sleeve. In addition to the favorable
friction properties of the roller bearing 1n comparison with
a hydrodynamic sliding bearing, which can lead to consid-
erable friction power losses in the drive of the unbalanced
weight shaft, especially at low temperatures and/or high
viscosity hydraulic means, the advantages of the mass
reduction and/or the unbalanced weight increase of the
unbalanced weight shaft can be even further expanded by its
radial bearing formed as a needle bearing, because the
bearing seat included by a needle bearing as a rule can be
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narrowed more than would be possible 1n the case of the
hydrodynamic sliding bearing based on consideration of a
weilght-bearing lubricant film. Thus, the use of a needle
sleeve, which 1s known to someone skilled 1n the art as a
component with very small radial mstallation height with a
non-cutting shaped outer ring and a needle collar, permits
above all an especially installation space-saving and eco-
nomical radial bearing for the unbalanced weight shaft with
suflicient fatigue strength.

Finally, in another construction of the mvention, 1t can be
advantageous that the width of the needle bearing generally
corresponds to a maximum width of the variable width
bearing seat allocated to the needle bearing, while a mini-
mum width of the bearing seat 1s smaller than the length of
the needles of the needle bearing. Simultaneously, for lubri-
cating the needle bearing, only one unpressurized lubricant
spray should be provided. With this construction of the
invention, the lubricating conditions on the needle bearing
can be improved 1n that the needles projecting locally and
temporarily over the bearing seat can be exposed to the
unpressurized lubricant spray to a greater degree. Con-
versely, this can also be beneficial for a discharge of abrasive
particles from the track region of the needle bearing 1n favor
ol 1increased wear resistance of the radial bearing. In order
to guarantee total contact of the length of the bearing seat
with the needles in the region of the mimimal width of this
bearing seat, for this construction the use of a one-row
needle bearing i1s to be preferred relative to the use of a
multi-row needle bearing.

BRIEF DESCRIPTION OF THE DRAWINGS

Additional features of the invention will become apparent
from the following description and from the drawings, 1n
which the radial bearing according to the invention 1s shown
simplified basically for the previously mentioned load cases
and, as an example, with reference to an unbalanced weight
shaft of a device for balancing the masses of a reciprocating,
piston internal combustion engine. Shown are:

FIG. 1 the radial bearing for the first load case 1n
schematic representation;

FIG. 2 the radial bearing for the second load case 1n
schematic representation;

FIG. 3 the radial bearing for the third load case 1n
schematic representation;

FIG. 4 the radial bearing for the fourth load case 1n
schematic representation;

FIG. 5 the device for balancing masses of a reciprocating,
piston internal combustion engine 1n schematic representa-
tion;

FIG. 6 one of the unbalanced weight shafts from FIG. 5
in simplified longitudinal representation;

FIG. 7 the section A-A from FIG. 6 1n an enlarged
representation.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(L]

In FIG. 1, a radial bearing 1a according to the imnvention
for a first load case 1s disclosed. Shown 1s an outer part 3,
which 1s formed as a housing 2a and 1n which the inner part
6 formed as a shaft 4a and rotating about a longitudinal axis
5 1s mounted radially. In the 1llustrated embodiment, a roller
bearing 9 1s located between a bearing seat 7a formed 1n the
housing 2a and a bearing seat 8a formed on the shaft 4a,
which can also be used as the radial bearing 1b, 1c, 1d
according to FIGS. 2-4 as a bearing means. A radial load 10a
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rotating with the shait 4a leads to a peripheral load on the
bearing seat 7a of the housing 2a due to an unbalanced
weight 11a arranged on the shaft 4a, while the radial load
10a 1s generally stationary relative to the bearing seat 8a of
the shaft 4a and a load zone 12a (shown with shading)
constructed on the shaft. While the bearing seat 7a of the
housing 2a 1s constructed rotationally symmetric due to the
peripheral load, the bearing seat 8a of the shaft 4a receiving,
a point load features a variable width over 1ts extent, 1n that,
starting from the load zone 12a, the bearing seat 8a 1s
narrowed considerably outside of this zone. Therelore,
because the load zone 12a extends over an angle of a
maximum of 180° over the extent of the bearing seat 8a of
the shalt 4a—wherein, in the shown case of the roller
bearing, this angle can also lie significantly under this value
due to the bearing play that occurs in practice—the roller
bearing 9 1s considerably smaller outside of the load zone
12a and 1n the limiting case, 1t 1s not loaded at all, so that 1n
the case of the roller bearing under a narrowing of the
bearing seat 8a, a bearing seat 8a with a local width of zero
1s also understood to correspond to a break in the bearing
seat 8a 1n its extent. This applies analogously for the load
cases shown in FIGS. 2-4.

The load case shown 1n FIG. 2 for a radial bearing 1b
according to the invention differs from that according to
FIG. 1 1n that a shait 4b mounted 1n a housing 2b receives
a radial load 10b that is stationary relative to the housing 2b.
Accordingly, a peripheral load acts on a rotationally sym-
metric bearing seat 7b of the shaft 4b, while the housing 2b
features a bearing seat 8b (shown with dotted lines) of
variable width with stationary load zone 12b (shown with
shading).

In the load case shown 1n FIG. 3 for a radial bearing 1c
according to the mvention, the outer part 3 1s formed as a
hub 13a rotating about the longitudinal axis 5 and the inner
part 6 as an axle bearing 14a mounted 1n the hub 13a. Here,
a rotationally symmetric bearing seat 7c of the axle bolt 14a
1s loaded with a radial load 10c¢ generating a peripheral load
due to an unbalanced weight 11b arranged on the hub 13a.
In contrast, a bearing seat 8¢ (shown with dotted lines)
receiving a point load 1n the hub 13a has a variable width
over 1ts extent, 1n that, starting from a load zone 12¢ (shown
with shading), the bearing seat 8c 1s narrowed considerably
outside of this load zone.

Finally, the load case shown 1n FIG. 4 for a radial bearing
1d according to the invention differs from that according to
FIG. 3 in that an axle bolt 14b receives a radial load 10d that
1s stationary relative to the bolt. Accordingly, 1n a hub 13b
rotating about the axle bolt 14b, a bearing seat 7d of constant
width recerving peripheral loads i1s formed, while a bearing,
seat 8d of the axle bolt 14b receives a point load and features
a variable width over its extent, 1n that, starting from a load
zone 12d (shown with shading), the bearing seat 8d 1is
considerably narrowed outside of this zone. As an alterna-
tive to the roller bearing 9 shown in FIG. 1, here a hydro-
dynamic sliding bearing 15 1s formed as bearing means
between the bearing seats 7d and 8d. Obviously, the shiding
bearing 15 can also find use as bearing means in the other
load cases according to FIGS. 1-3.

The load case shown i FIG. 1 can occur, among other
places, 1n the device 16 shown schematically in FIG. 5. This
device 16 1s used for balancing second order mass forces of
a reciprocating piston internal combustion engine 17 1n
four-cylinder, 1in-line construction (Lancaster balance)
shown with reference to a gear schematic. The reciprocating
piston internal combustion engine 17 includes a piston 19,
which oscillates 1n a cylinder 18 and whose longitudinal
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movement 1s converted by a connecting rod 20 into a
rotation of a crankshaft 21. The crankshait 21 drives two
unbalanced weight shafts 23 with the unbalanced weights
11a via an intermediate shaft 22, wherein the unbalanced
weight shafts 23 rotate 1n opposite directions parallel to the
crankshaft 21 at twice the crankshait rotational speed.

The bearing of one of these unbalanced weight shafts 23
appears 1n detail from its longitudinal representation accord-
ing to FIG. 6. An axial bearing of the unbalanced weight
shaft 23 1s realized on the drive side by means of a ball
bearing 24 and its radial bearing 1a 1s realized by means of
two roller bearings 9 formed as needle sleeves 25 and
friction set in the housing 2a of the reciprocating piston
internal combustion engine 17. The bearing seats 8a of the
unbalanced weight shaft 23 encompassed by the needle
sleeves 25 feature a variable width over their extent, such
that they are significantly narrowed outside of load zones
12a (shown with shading) recerving a point load due to the
radial loads 10a from the unbalanced weight 11a rotating
with the unbalanced weight shait 23. The width of each
needle sleeve 25 1s dimensioned so that 1t corresponds to a
maximum width 26 of the associated bearing seat 8a in the
region of 1ts load zone 12a, while a mimmum width 27 of the
bearing seat 8a outside of the load zone 12a 1s significantly
smaller than the length of the needles 28 of the needle sleeve
25. Because only an unpressurized lubricant spray is pro-
vided within the housing 2a, the lubricating conditions at the
locally and temporarnly extended needles 28 can be consid-
erably improved. For the case that the needles 28 rotating
about the longitudinal axis 5 of the unbalanced weight shaft
23 are exposed outside of the load zone 12a only to a
centrifugal force acting in the direction of the housing 2a,
the minimum width 27 of the bearing seat 8a can also be
selected 1n a not-shown embodiment so that the bearing seat
8a does not extend completely over an extent of 360°, but
instead 1s broken outside of the load zone 12a.

The unbalanced weight 11a acting in the direction of the
arrow for the unbalanced weight shaft 23 1s based on a center
of mass 29 eccentric to its longitudinal axis 3 and repre-
sented symbolically in FIG. 6. This eccentricity results from
recesses 30 on the outer periphery of the unbalanced weight
shaft 23, which run partially or completely on the other side
of the longitudinal axis S relative to the center of mass 29.
Because the recesses 30 are directly adjacent to the bearing
seats 8a, the narrowing of the bearing seats 8a on the other
side of the longitudinal axis 5 leads both to an advantageous
mass reduction and also to an additional unbalanced weight
11c relative to an unbalanced weight shaft with bearing seats
of constant width. Depending on the desired properties of
the device 16, this additional unbalanced weight 11c can be
used 1 a range, which extends, on one side, between the
limit cases of an 1mproved mass balancing through maxi-
mum increase of the unbalanced weight 11a for simultane-
ously reduced mass of the unbalanced weight shaft 23 and.,
on the other side, through a maximum mass reduction for
constant unbalanced weight 11a of the unbalanced weight
shaft 23.

A structural construction in the area of the second limait
case 1s shown symbolically 1n the present embodiment 1n the
form of an unbalanced weight 11d equalizing the additional
unbalanced weight 11c. As 1s also visible from FIG. 7, the
equalizing unbalanced weight 11d 1s formed as at least one
pair of recesses 31 that are mirror inverted to the unbalanced
weilght direction u. These are arranged outside of the bearing
seats 8a and, relative to the center of mass 29, at least
predominantly on the side of the longitudinal axis 5 on the
outer periphery of the unbalanced weight shaft 23 and thus
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act 1n an opposite direction relative to the unbalanced weight
11a of the center of mass 29. With regard to the maximum
mass reduction of the unbalanced weight shaft 23, here it 1s
advantageous to arrange the recesses 31 in the vicinity of a
plane E, which 1s spanned by the longitudinal axis 5 and a
direction v orthogonal to the direction u of the unbalanced
weight. The recesses 31 arranged there feature a relatively
small eflective eccentricity relative to the longitudinal axis
5, so that their negatively acting mass in the direction u of
the unbalanced weight can be selected correspondingly large
for a constant degree ol compensation 1n favor of reducing
the mass of the unbalanced weight shaft 23.

List of reference numbers and symbols

la, b, c, d Radial bearing
2a, b Housing
3 Outer part
4da, b Shaft
5 Longitudinal axis
6 Inner part
7a, b, c, d Bearing seat
8a, b, ¢, d Bearing seat
9 Roller bearing
10a, b, ¢, d Radial load
11a, b, ¢, d Unbalanced weight
12a, b, ¢, d Load zone
13a, b Hub
14a, b Axle bolt
15 Sliding bearing
16 Device
17 Reciprocating piston internal combustion engine
18 Cylinder
19 Piston
20 Connecting rod
21 Crankshaft
22 Intermediate shaft
23 Unbalanced weight shaft
24 Ball bearing
25 Needle sleeve
26 Maximum width
27 Minimum width
28 Needle
29 Center of mass
30 Recess
31 Recess
E Plane
u Direction of unbalanced weight
\% Direction orthogonal to unbalanced weight

The invention claimed 1s:

1. Radial bearing comprising an outer part opposite an
iner part, the outer part and the inner part are rotatable
relative to each other about a common longitudinal axis, the
bearing comprises a bearing seat having a circumierence,
which 1s formed 1n the outer part or on the inner part and
which 1s generally stationary relative to a radial load acting,
on the bearing seat 1n a load zone, the bearing seat has a load
carrving width that varies 1 a direction parallel to the
longitudinal axis about the circumierence of the bearing
seat, such that, starting from the load zone, the bearing seat
has a first load carrying width and outside of the load zone
the bearing seat has a second width that 1s narrower than the
first load carrying width, whereby a mass and weight of the
bearing seat are reduced outside of the load zone:

(i) wherein the outer part comprises a housing, the inner
part comprises a shaft mounted in the housing, and the
bearing seat of variable width is formed in the housing,
and the vadial load is generally stationary relative to
the housing; or

(ii) wherein the outer part comprises a hub, the inner part
comprises an axle bolt supporting the hub, and the
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bearing seat of variable width is formed in the hub, and
the radial load rotates with the hub; or

(iii) wherein the outer part comprises a hub, the inner part
comprises an axle bolt supporting the hub, and the
bearing seat of variable width is formed on the axle
bolt, and the vadial load is generally stationary relative

to the axle bolt.
[2. Radial bearing according to claim 1, wherein the outer
part comprises a housing, the mner part comprises a shaft

mounted in the housing, and the bearing seat of variable
width 1s formed on the shaft, and the radial load rotates with

the shaft.]

[3. Radial bearing according to claim 1, wherein the outer
part comprises a housing, the mmner part comprises shaft
mounted 1n the housing, and the bearing seat of variable
width 1s formed in the housing, and the radial load 1s
generally stationary relative to the housing, ]

[4. Radial bearing according to claim 1, wherein the outer
part comprises a hub, the 1inner part comprises an axle bolt
supporting the hub, and the bearing seat of variable width 1s
formed in the hub, and the radial load rotates with the hub.}

[5. Radial bearing according to claim 1, wherein the outer
part comprises a hub, the mnner part comprises an axle bolt
supporting the hub, and the bearing seat of variable width 1s
formed on the axle bolt, and the radial load i1s generally
stationary relative to the axle bolt.}

6. Radial bearing [according to claim 2, wherein the shaft
comprises an unbalanced weight shaft, having] comprising
an unbalanced weight shaft mounted in a housing, the
unbalanced weight shaft and the housing are votatable
relative to each other about a common longitudinal axis, the
bearing comprises a bearing seat having a circumference,
which is formed on the unbalanced weight shaft and which
is generally stationary relative to a rvadial load votating with
the unbalanced weight shaft and acting on the bearing seat
in a load zone, the bearing seat has a load carryving width
that varies in a divection parallel to the longitudinal axis
about the circumference of the bearing seat, such that,
starting from the load zone, the bearing seat has a first load
carrying width and outside of the load zone the bearing seat
has a second width that is narrower than the first load
carrying width, wheveby a mass and weight of the bearing
seat are reduced outside of the load zone, wherein the
unbalanced weight shaft has a center of mass arranged
eccentric to the longitudinal axis due to one or more recesses
on an outer periphery of the unbalanced weight shaft, and
the recesses extend partially or completely on an other side
of the longitudinal axis of the unbalanced weight shaft
relative to the center of mass of the unbalanced weight shaft
and are directly adjacent to the bearing seat of variable
width, wherein the radial bearing comprises a needle bear-
ing without an inner rving on the bearing seat of variable
width.

[7. Radial bearing according to claim 6, wherein the
unbalanced weight shaft 1s located in a device for balancing
mass forces and/or mass moments of a reciprocating piston
internal combustion engine with a crankshait arranged par-
allel to the longitudinal axis of the unbalanced weight shaft
and at least indirectly driving the unbalanced weight shaft
for the reciprocating piston internal combustion engine.]

[8. Radial bearing according to claim 7, wherein the
device includes two of the unbalanced weight shafts rotating
in opposite directions at twice a crankshaft rotational speed.}

[9. Radial bearing according to claim 6, wherein the radial
bearing comprises a needle bearing on the unbalanced
weight shaft.]
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10. Radial bearing according to claim [9] 6, wherein a
width of the needle bearing generally corresponds to a
maximum width of the bearing seat of variable width
[allocated to the needle bearing], and a minimum width of
the bearing seat 1s smaller than a length of needles of the
needle bearing, and for lubricating the needle bearing, only
an unpressurized lubricant spray i1s provided.

11. Radial bearing according to claim [9] 6, wherein the
needle bearing is a needle sleeve [formed without an inner
ring].

12. Radial bearing [according to claim 1,] comprising ar
outer part opposite an inner part, the outer part and the
inner part are rotatable relative to each other about a
common longitudinal axis, the bearing comprises a bearing
seat having a circumference, which is formed in the outer
part ov on the inner part and which is generally stationary
relative to a vadial load acting on the bearing seat in a load
zone, the bearing seat has a load carrying width that varies
in a direction parallel to the longitudinal axis about the
circumference of the bearing seat, such that, starting from
the load zone, the bearing seat has a first load carryving
width and outside of the load zone the bearing seat has a
second width that is narrower than the first load carrying
width, wheveby a mass and weight of the bearing seat are
reduced outside of the load zomne, wheremn the bearing
comprises a roller bearing [and the width of] or the bearing
seat of variable width which narrows to zero outside of the
load zone.

13. Radial bearing according to claim 12, wherein the
outer part comprises a housing, the mner part comprises a
shaft mounted i1n the housing, and the bearing seat of
variable width 1s formed on the shaft, and the radial load
rotates with the shatt.
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14. Radial bearing according to claim 13, wherein the
shaft [comprises] is an unbalanced weight shaft, having a
center ol mass arranged eccentric to the longitudinal axis
due to one or more recesses on an outer periphery of the
unbalanced weight shait, and the recesses extend partially or
completely on an other side of the longitudinal axis of the
unbalanced weight shait relative to the center of mass of the
unbalanced weight shait and are directly adjacent to the
bearing seat of variable width.

15. Radial bearing according to claim 14, wherein the
unbalanced weight shaft 1s located 1n a device for balancing
mass forces and/or mass moments of a reciprocating piston
internal combustion engine with a crankshait arranged par-
allel to the longitudinal axis of the unbalanced weight shaftt
and at least indirectly driving the unbalanced weight shaft
for the reciprocating piston internal combustion engine.

16. Radial bearing according to claim 15, wherein the
device includes two of the unbalanced weight shafts rotating
in opposite directions at twice a crankshaft rotational speed.

17. Radial bearing according to claim 14, wherein the
roller bearing is a needle bearing [on the unbalanced weight

shatt].

18. Radial bearing according to claim 17, wherein a width
of the needle bearing generally corresponds to a maximum
width of the bearing seat of variable width [allocated to the
needle bearing], and for lubricating the needle bearing, only
an unpressurized lubricant spray 1s provided.

19. Radial bearing according to claim 17, wherein the
needle bearing is a needle sleeve [formed] without an inner
ring.
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