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The invention relates to a sealing assembly for a rotary joint, particularly for a
rolling bearing comprising two mutually concentric rings spaced apart from each
other by a circumferential gap in which one or more rows of revolving rolling ele-
ments are disposed, such that the two rings are rotatable relative to each other
about their common axis, and wherein the gap is sealed in the region of at least

one of its two mouths.

The field of application for rotary joints in general, and for rolling bearings in par-
ticular, is boundless. Rotary joints of the type of the invention, particularly rolling
bearings, are commonly lubricated with grease, less often with oil. The lubricant
is retained in the region of the (rolling) bearing by seals, preferably disposed on
both sides. The seals are frequently in the form of individual shaft seal rings,
which are fixed with additional retaining rings, or are pressed directly together

with the adjacent structure by means of the fastening screws.

In wind power installations, in particular, bearings of this kind are used increa-
singly s rotor bearings. This design is often preferred especially in gearless wind

power installations, since it is economical and space-saving.

Due to the compact construction of wind power installations, it is not always pos-
sible to replace these seal rings once they are installed. To effect a replacement,
it is often necessary to dismantle the generator or the hub, with the blades. The
associated disassembly and downtime costs are extremely high. Costs are likely
to be especially high for wind power installations situated in hard-to-access areas
or actually offshore, i.e., out on the ocean far from the coast, where specialized

vessels are needed for such work.

In addition, this often very poor accessibility makes it difficult to estimate and
evaluate the condition of a seal. Since a rotor bearing of this kind, which can
easily weigh several tons, still is, or will be, connected to the generator, and per-
haps toother parts of the adjacent structure, the possibility cannot always be ruled

out that dirt may get into the vicinity of the seal, for example, in the course of
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installation, maintenance or repair work, with consequent damage to the sealing

lip and thusimpairment of the overall sealing effect.

The DE 10 2007 049 087 A1 discloses an antifriction bearing for radial and axial

loads, with a generic sealing arrangement.

The disadvantages of the prior art give rise to the problem initiating the invention,
that of improving a sealing assembly of the aforesaid kind in such a way that the
sealing effect is optimal, insofar as possible, the most important point being to
ensure higher reliability even under challenging environmental conditions. In ad-
dition, maintenance should be made easier, and, where practicable, it should also
be possible to replace a seal of this kind without having to remove the particular

bearing or parts thereof.

This problem is solved by the fact that provided in the region of a gap seal are at
least two spaced-apart seal rings, each having at least one sealing lip and an
anchoring portion on a surface region of the particular seal ring that faces away
from the sealing lip, wherein the seal rings are fixed by their anchoring portions
to a common portion of the same rolling bearing ring, whereas their respective
sealing lips bear against the other rolling bearing ring, specifically against thrust
surfaces produced together with at least one raceway of the particular rolling
bearing ring by machining or shaping a common base body, wherein the cross-
sectional shapes of the thrust surfaces for the sealing lips of adjacent seal rings
are identical, or similar, and are not separated from each other by either a bend

or a step.

By virtue of the mutually corresponding surface regions, a plurality of such seal
rings can be used and can be installed and even replaced, if necessary, in a
simple manner. This is because the seal ring, disposed deeper inside the bearing
gap, can readily be pushed away over the thrust surface of the outer seal ring
without any risk of damage. In this context, the phrase “similar cross sections” is
intended to refer to the basic geometry of the particular thrust surface, i.e., either

both thrust surfaces are cylindrical or hollow-cylindrical, or they are both conical
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or planar. Irrespective of this overall geometry, a curvature can still be present
transverse to the particular thrust surface; but this will be described in more detalil
later on below. The fact that the cross-sectional shapes of the thrust surfaces for
the sealing lips of adjacent seal rings are not separated from each other by a
bend or a step makes it much easier to put in place, or insert, one or both seal
rings. A rolling bearing sealed according to the invention can even be operated
in the open air without additional jacketing and will still always be protected ade-

quately against inclement weather.

Particular advantages are provided by a design improvement according to which
the anchoring regions of two adjacent seal rings are received in a common de-
pression of a rolling bearing ring, particularly in a common recess or groove. Such
a common depression is easier to produce than several mutually separate

grooves; the seal rings can also be inserted in it more easily.

In this connection, the assembly can be configured such that a receiving portion
that is part of a rolling bearing ring and contains the common depression, parti-
cularly recess or groove, is detachable from the main portion of the particular
bearing ring. This has the particular advantage that to release a seal ring, a bea-
ring portion at least locally surrounding it is first removed to make the seal itself
easier to access. Such a detachable portion of a bearing ring can optionally be
configured as one-piece, that is, as a closed, i.e. double-connected, ring, which
can be pulled off or at least displaced, only in the axial direction in order to get at
the seals, or it can be a part composed of plural segments, of which none of the
individual segments completely surrounds the axis of rotation. In such case, these
segments can not only be displaced in the axial direction but can also be moved
in the radial direction, for example removed completely, without any need to dis-
mantle the bearing ring concerned. In both embodiments, a specialized geometry
can be provided in the region of the parting joint between the main portion of the
particular bearing ring and the portion detachable from it, to automatically center
the detachable portion as it is being mounted. This can be for example, a fully
circumferential step or recess on one portion, the mating counterpart being

formed on the respective other portion.



10

15

20

25

30

DK/EP 2561241 T3

4

It is within the scope of the invention that the common depression, particularly
groove or recess, is disposed on an annular receiving portion which itself has no
raceway of any kind, but is fixed to an annular main portion of the particular rolling
bearing ring that does have at least one raceway, produced by machining or
shaping a common base body. This affords the possibility of gaining access to

the seal rings concerned without having to expose the rolling elements.

The invention affords the further possibility that the receiving portion detachable
from the main portion of a rolling bearing ring consists of a different or a differently
treated, material from the main portion of that rolling bearing ring. It should be
kept in mind, here, that to provide adequate service life, the main portion of the
particular ring, comprising the bearing raceways, is preferably made from an ex-
pensive, particularly hard, or at least hardenable, bearing material, for example,
a special steel. Such a requirement normally does not apply to the detachable
ring portion, which only has to hold the seal rings. Consequently, to reduce the
cost of such a rotary joint, another material can be used for this purpose, for
example, brass, and/or in any case the material concerned is not put through a

hardening step, as in the case of unhardened steel.

The invention recommends that the receiving portion detachable from the main
portion of a rolling bearing ring has an approximately L-shaped cross section,
whose end face facing toward the rolling elements is smaller in area than its end
face facing away from the rolling elements. A ring with an L-shaped geometry
makes it possible not only to center the particular seal rings in the radial direction,
but also simultaneously to clamp them in place in the axial direction. Easy release
is made possible by the fact that the end face, that is smaller in area, is facing
toward the rolling elements and can thus be pulled off over the seal rings, if

necessary.

The invention can be improved in that the receiving portion detachable from the
main portion of a rolling bearing ring has, in the region of its end face facing away

from the rolling elements, a circular-disk-shaped portion that overlaps the end
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face of one seal ring. This larger end face of the cross-sectionally L-shaped re-
ceiving ring has the function of pressing the overlapped seal ring and additional
seal rings immediately adjacent thereto firmly against a portion of the end face of
the rolling bearing ring comprising the raceways for the rolling elements.

The anchoring regions of two adjacent seal rings should be spatially separated
from each other, so that the chamber between them has the greatest possible
volume and can therefore provide sufficient receiving space for any leaking lu-

bricant before it reaches the outer seal ring.

The feature just described can be realized in a particularly simple manner by
separating the anchoring regions of two adjacent seal rings from each other by
one or more spacers disposed between them. Such spacers make for particularly
stable positioning of the seal rings they separate, and can also absorb axial pres-
sure, so the anchoring regions of the seal rings can be additionally clamped in

place.

Although the spacers can also be connected to the particular bearing ring, i.e.,
for example, in the form of bars protruding from the surface regions concerned, it
is nevertheless provided, in continuation of the above inventive idea, that at least
one spacer is configured as a ring or ring segment. These are detachable parts
that can be replaced as necessary, or even exchanged, for parts having another
geometry, in the event that sealing rings of another geometry are to be used for
the adjacent seals. In particular, ring segments can also subsequently be inserted

in groove-shaped depressions in concave surface regions of a bearing ring.

It is further provided that the sealing lips of adjacent seal rings bear against the
same rolling bearing ring in spaced relation. Their distance apart is preferably
constant along the entire circumference. If a seal ring extends along a plane that
is intersected perpendicularly by the axis of rotation of the particular rotary joint,
the sealing lip slides only in its longitudinal direction along the particular thrust
surface, thus keeping friction to a minimum. In such case, the distance between

two adjacent sealing lips should also be measured parallel to the axis of rotation
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of the particular rotary joint. This distance between the two sealing lips results in
the creation of a chamber between the two sealing rings. This chamber serves to
receive whatever quantity of lubricant has escaped the inner seal ring. Since any
such leakage from the inner seal ring takes place relatively slowly if at all, the
chamber fills with lubricant only gradually, and the outer seal ring can therefore

retain the lubricant completely for a relatively long period of time.

The invention can be further improved in that between two seal rings, at least one
conduit, preferably a bore, opens into the common depression or between the
two thrust surface regions for the sealing lips of adjacent seal rings. In such case,
this conduit can, for example, be used to check the fill level of the chamber be-
tween the two seal rings to determine whether any action is needed, for example,
the addition of more lubricant or replacement of the seal. In addition, the possi-
bility also exists - specifically in the case of oil as the lubricant - of using such a
conduit to recycle lubricant that has found its way from the inner seal ring back
into the gap region, such recycling, for example, taking place automatically under
the force of gravity or being performed manually as a maintenance procedure.
So that the lubricant cannot, conversely, make its way back through this conduit
from the interior of the gap past the inner seal and into the chamber, such a con-
duit (or each such conduit) can be fitted with a check valve that permits flow only
in the direction from the chamber between two seal rings to the interior of the gap,

and blocks flow under reverse pressure conditions.

Two adjacent seal rings should both be integrated in such a way that an internal
overpressure from the middle of the gap toward its mouth presses the sealing lip
additionally against its thrust surface. Such a measure permits and assists the
complete filling of the bearing gap with lubricant, an operation that might occa-
sionally give rise to a local overpressure; this does not result in leakage, however,
but presses the sealing lip particularly firmly against the thrust surface until the
local overpressure has declined due to internal compensatory movement of the

lubricant.

A preferred embodiment of the invention is distinguished by the fact that the rear
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anchoring region of a seal ring is substantially thicker in a direction running
parallel to the cross section of the thrust surface than the portion of the seal ring
adjacent the sealing lip. The function of such a thickened anchoring region is to
give the seal ring adequate stability, whereas the front sealing lip is particularly
elastic so that it is always able to conform to the thrust surface even if the bearing
deforms severely, for example under the influence of external forces and/or mo-

ments, particularly tilting moments.

This purpose is also served by an improvement according to which the sealing
lip of a seal ring is disposed at the free edge of an approximately collar-like, pre-
ferably conical, portion of the seal ring. This collar-like portion preferably has a
smaller thickness and thus a higher elasticity than the thickened anchoring region
and thus enables the sealing lip to move-within certain limits-relative to the an-

choring region.

A seal ring according to the invention can be integrated in such a way that the
collar-like portion of the seal ring does not extend, in cross section, perpendicular
to the particular thrust surface, but rather in closer proximity to the outer, unsealed
region of the thrust surface. This results in a cross-sectional shape, particularly
on the respective inner face of the sealing ring - i.e., the surface facing the interior
of the particular gap - which is parallel, or at least approximately parallel, to the
particular thrust surface, and which can absorb the internal lubricant pressure
and thereby presses the particular sealing collar, including the sealing lip located
thereon, against the particular thrust surface.

The collar-like portion of a seal ring is preferably connected to its anchoring por-
tion, specifically in that region of the end face of the anchoring portion which is
located outside the sealed gap region. This one-piece embodiment is geometri-

cally optimized and combines utmost stability with optimal sealing action.

ltis, further, within the scope of the invention that at least one seal ring comprises
a tensioning means, for example, a fully circumferential tension wire, to press the

particular sealing lip firmly against the particular thrust surface. In this way, the
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contact pressure of a sealing lip against its thrust surface can be further in-
creased, in order to enhance the sealing action still more where necessary. Such
a tension wire can, for example, be coiled into a helical spring that passes once
around the particular seal ring.

Such a fully circumferential tension spring should have a length that is equal to,
or greater than, the diameter of a rolling element, multiplied by the number of
rolling elements in the row concerned. Such dimensioning ensures that the ten-
sion spring produces the highest possible pressing force without being over-

stretched, instead remaining within the elastic deflection range.

It has proven beneficial for two adjacent seal rings to have the same cross-sec-
tional structure. The seal rings used could - despite their identical structure - still
have different cross-sectional dimensions or dimensional ratios. Itis nevertheless
recommended that two adjacent seal rings be identical. If an optimal cross-sec-

tional geometry is found, then it can be used for both or all of the seal rings.

It is within the scope of the invention that the cross-sectional shapes of the thrust
surfaces for the sealing lips of adjacent seal rings have mutually corresponding
transverse curvatures, i.e., that they each have a concave transverse curvature
or a convex transverse curvature, or that they each have a flat, i.e. planar, trans-
verse profile with no transverse curvature whatsoever. Such an at least structu-
rally identical transverse curvature - even if the radius of transverse curvature

changes - also facilitates the insertion of the seal rings.

Further advantages are obtained if the cross-sectional shapes of the thrust sur-
faces for the sealing lips of adjacent seal rings have the same axial inclination,
particularly are in mutual axial alignment. This feature is also intended to make
the handling of the seal ring(s) as problem-free as possible.

Since the sealing lips of two adjacent seal rings bear or thrust against a common

cylindrical surface region having a constant diameter, the seal rings need not be
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stretched or otherwise deformed during insertion and thus are not at risk of being
damaged.

Finally, it is within the teaching of the invention that an outer seal is provided with
a dust lip. The risk of ingress of dust or other particles can be effectively coun-
tered in this way. The element in question can be an additional seal ring, which
may have a different cross section from the other seal rings of the particular gap

seal.

Additional features, details, advantages and effects based on the invention will
emerge from the following description of a preferred embodiment of the invention

and by reference to the drawings. Therein:

Fig. 1 is a section through the a rolling bearing provided with a seal according

to the invention; and

Fig. 2 is an enlargement of detail Il of Fig. 1.

The drawings illustrate an example of a preferred embodiment of the sealing prin-
ciple according to the invention. It depicts a rolling bearing 1 that is preferably
intended for use in a wind power installation, particularly as a rotor bearing or

main bearing.

Apparent in the drawing are two mutually concentric bearing rings, an inner ring
2 of planar, circular shape and, engaged around the outside thereof, an outer ring
3 of corresponding geometry. Each of the two rings 2, 3 preferably has planar
end faces 4, 5, which can serve as connection surfaces for connection to a foun-
dation or to an installation part or machine part. Provided for this purpose, in at
least one end face 4, 5 per bearing ring 2, 3, is a plurality of coronally arranged
fastening means, particularly fastening bores 6, whose longitudinal axes prefer-
ably extend perpendicularly to the respective end face 4, 5 and which are in-
tended for machine screws, (threaded) bolts, or the like, to be passed through or

screwed into them.
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A gap 7 is present between the two bearing rings 2, 3, so that the rings 2, 3 can
rotate relative to each other. However, as is apparent from FIG. 1, this gap does
not have a rectilinear cross section, but a shape having a plurality of bends.

The reason for this is that a fully circumferential flange 8, preferably of approxi-
mately rectangular cross section, is disposed on the inner side of outer ring 3. In
technical jargon, such a flange 8 is termed a nose, and the ring concerned - here,

outer ring 3 - is known as a nose ring.

At the same time, the other ring - here, inner ring 2 - comprises a similarly shaped,
fully circumferential depression 9 with a larger cross section than the flange 8 or
nose, such that the latter can in large part be received by the fully circumferential

depression 9.

At the edges in the region of the free end face 10 of the flange 8 or nose, as well
as in the recesses at the base of the latter, the gap 7 bends approximately 90° in

cross section in each case.

The free end face 10 of the flange 8, as well as its two flanks 11, each serve as
raceways 12 for the roller-shaped rolling elements 13. The counterparts to these
raceways 12 are disposed at the bottom 14 and at the two flanks 15 of the de-
pression 9 of inner ring 2, in the form of raceways 16 there. These raceways are

preferably hardened, preferably by surface hardening.

Such rollers 13 are able to absorb or transfer extremely high forces and tilting
moments and achieve much higher values in this regard than balls, for example,
since they form linear rather than punctiform contact regions with the raceways
12, 16. For them to roll freely, however, the rolling elements 13 must be well
lubricated, preferably with grease; only in relatively rare cases is lubricating oil

used for this purpose.

This lubricant must be durably retained in the region of the rolling elements 13,

i.e., in the interior of the gap 7. This function is performed by seals 17 in the region
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of the two end-face mouths 18 of the gap 7. In the example illustrated, the same
seals 17 are used at both mouths 18, so only one of the two need be described.
The details of the seals 17 are shown enlarged in FIG. 2 and thus are easier to
see in that drawing.

In a mouth portion 18 of the gap 7, the outer side 19 of the inner ring 2 follows a
cylindrical shape. Opposite thereto, machined into the inner side 20 of the outer
ring 3 is a groove-shaped depression 21, preferably having a hollow-cylindrical
base 22 and two planar flanks 23, such that the cross section can be described

by a rectangle.

Inserted in this depression 21 are two seal rings 24, 25 and an also ring-shaped
spacer element 26, specifically one after the other in the axial direction parallel to
the axis of rotation of the rolling bearing 1, the spacer element 26 being disposed

between the two seal rings 24, 25.

As can be seen in Fig. 2, in the illustrated exemplary embodiment the two seal
rings 24, 25 are identical. The two therefore have identical cross sections, each
comprising three portions, specifically an anchoring portion 27, a collar-shaped
portion 28 connected thereto and a sealing lip 29 extending along the free edge
of the collar-shaped portion 28.

It will be appreciated that, as a result of this cross-sectional geometry, a ring with
a rectangular cross section will be provided with two incuts that extend along the
its entire length. A first incut 30 separates the anchoring portion 27, on the one
side, from the collar-shaped portion 28 and the sealing lip 29, on the other side.
This incut 30 has an approximately V-shaped cross section, with a depth that is
only slightly smaller than the thickness, parallel to the bearing axis, of the parti-
cular seal ring 24, 25. Since the incut 30 is shifted toward the sealing lip 29, the
anchoring portion 27 takes up roughly half the cross section of the originally rec-
tangular ring cross section. Immediately adjacent incut 30 - facing away from the
anchoring portion 27 - the collar-shaped portion 28 terminates in the sealing lip
29.
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A second incut 31 is on the opposite surface of the collar-shaped portion 28. It
has only about half the cross section of the first incut 30, and it follows approxi-
mately the geometry of a right triangle whose hypotenuse 32 is approximately
parallel to the nearest flank 33 of the first, V-shaped incut 30. The distance be-
tween this hypotenuse 32 and the nearest flank 33 of the first, V-shaped incut 30
corresponds to the thickness of the collar-shaped sealing portion 28.

Both seal rings 24, 25 are placed in the depression 21 in such a way that the
collar-shaped portions 28 are each joined, in the region of a peripheral end face
34 of the respective seal ring 24, 25, to the anchoring portion 27 thereof, while
the collar-shaped regions 28 extend from there along an oblique line to the interior
of the gap 7, thus the sealing lip 29 then sits, bearing against a cylindrical surface
region 35 of the inner ring 2, which region serves as a thrust surface. Owing to
the incut 30 that faces the gap interior 7 and widens in a V shape from the root of
the collar-shaped region 28 near anchoring portion 27 on out to the sealing lip
29, an internal overpressure in the region of the gap interior 7 causes an increa-
sed pressure on the collar-shaped portion 28 in the region of the incut 30, thereby
creating a force that presses the collar-shaped portion 28, and thus its sealing lip
29, toward the thrust surface 35, so hardly any lubricant is able to escape. This
pressing force can be further increased by using a spring as, for example, a ten-
sion wire that runs along the side of the collar-shaped portion 28 facing away
from the sealing lip 29 and is pretensioned.

Should this nevertheless occur, the lubricant will get no farther than a chamber
36 formed between surface region 35, on the one hand, and the two seal rings
24, 25 and spacer element 26, on the other. Spacer element 26 serves to enlarge
the chamber 36. Either it can consist of a single piece having an annular geome-
try, which either can be configured as double-connected or could be configured
with a slit after the fashion of a spring-lock washer, i.e., only single-connected, to
make it easier to insert in, or remove from, the depression 21. Or the spacer
element 26 consists of a plurality of parts that mate together into a ring shape,
i.e., for example, a plurality of ring-segment-shaped parts. The spacer ring 26, as

a whole, preferably has a rectangular cross section; its radial extent preferably
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corresponds approximately to the relevant dimension of the anchoring portion 27.
The spacer element 26 is preferably pressed against the bottom of the depression
21, so that the collar-shaped region 28, and particularly the sealing lip 29, can
move without being hindered by it.

If some of the lubricant manages to escape from the inner seal ring 24, it first
passes into the region of the chamber 36 and can be received by it. Only when
the chamber 36 is full does lubricant come to be present at the outer seal ring 25.
There is, consequently, a very long period of time during which the seal 17, as a

whole, remains tight even though the inner seal ring 24 is already leaking.

So that this condition can be detected promptly, it is further provided according
to the invention that a surface region located between the two thrust surfaces 35
and bounding the chamber 36 comprises at least one opening 37 to a conduit 38
through which the interior of the chamber 36 is accessible. This conduit 38 can,
for example, open to the outside and be sealable, for example, by means of a
plug. During maintenance, the plug can be removed and the thus-obtained ac-
cess to the chamber 36 can be utilized to determine whether the inner seal ring
24 is already leaking, hence whether or not countermeasures are necessary. The
possibility also exists of routing the conduit 38 - or a branch thereof - to the inner
region of the gap 7 and having it open thereinto, so lubricant can be routed from
the chamber 36 back to the gap interior 7, for example, under the effect of gravity.
To prevent lubricant from escaping through such a conduit 38 in the opposite
direction, from the gap 7 into the chamber 36, the conduit 38 can, for example,
be fitted with a check valve that closes when there is an overpressure from the
gap interior 7 to the chamber 36 and opens only under reverse pressure condi-

tions.

It can also be seen in FIG. 2 that a portion 39 of outer ring 3 comprising the
depression 21 is separate from its main or middle portion 40 comprising the nose-
shaped flange 8. The separation surface is constituted by a parting plane 41 ex-
tending parallel to the main plane of the bearing and having a fully circumferential

step 42 that serves as a centering aid during assembly.
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Further to be observed in the drawing is that the ring portion 39 that contains the
depression 21 and is detachable from the main or middle portion 40 of the parti-
cular ring - here, outer ring 3 - is provided with coronally distributed bores 44
penetrating the ring 39 in the direction parallel to the axis of rotation of the bea-
ring. Fastening screws can be passed through these coronally distributed bores
44 to secure the particular ring 2, 3 to a machine, installation part, chassis, foun-
dation, or the like. The respective planar connection surface of rings 2, 3is formed
by the same free end face 45 of detachable ring portion 39 that is penetrated by
the bores 44. To allow the fastening screws to pass through, the axis-parallel
bores 44 in detachable ring portion 39 are each aligned with a respective bore 6

in the main or middle portion 40 of the particular ring 2, 3.

The depression 21 - and thus the seal rings 24, 25 received therein - are disposed
in the radial direction between the bores 44 in detachable ring portion 39 that are
aligned with the bores 6, and the bores 6 in that cylindrical surface region 35 of

the other ring - here, inner ring 2 - which serves as a thrust surface.

Not illustrated is the possibility of disposing an additional dust seal at the outer
seal ring 25, particularly in the region of incut 31 there, to prevent the ingress of
dust or other particles into the region of the seal 17. A similar effect is produced
by a third, external seal 43, which is anchored in the inner side 20 of outer ring 3
outside of second seal ring 25, and extends in part over the front face, or connec-

tion surface 4, of inner ring 2 and there seals as dust-tightly as possible.
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Patentkrav

1. Teetningsindretning (17) til et rulleleje (1) med to indbyrdes koncentriske
ringe (2, 3), som befinder sig i afstand fra hinanden som fglge af en rundtgaende
spalte (7), hvori der er anbragt en eller flere raekker af rundtlebende rullelegemer
(13), séledes at de to ringe (2, 3) er drejelige i forhold til hinanden omkring en
feelles akse, og hvorved spalten (7) er teetnet inden for omradet af i det mindste
en af sine to mundinger (18), hvorved der inden for omradet af en spaltetaetning
(17) er tilvejebragt mindst to indbyrdes adskilte teetningsringe (24, 25) med mindst
hver en teetningslaebe (29) og hver et forankringsafsnit (27) pa et veaek fra teet-
ningsleeben (29) vendende overfladeomrade pa den pageeldende taetningsring
(24, 25), hvorved teetningsringene (24, 25) er lejret med deres forankringsafsnit
(27) fastgjort pa et feelles afsnit af samme rullelejering (2, 3), medens deres teet-
ningsleeber (29) hver for sig ligger an imod den anden rullelejering (3, 2), nemlig
imod anlgbsflader (35), som sammen med mindst en lgbebane pa den pageel-
dende rullelejering (2, 3) er fremstillet ved bearbejdning eller formgivning af et
feelles grundlegeme, hvorved tvaersnitsforlobene af anlaegsfladerne (35) til teet-
ningslaeberne (29) pa mindst to naerliggende teetningsringe (24, 25) er ens eller
lignende, samt hverken adskilt fra hinanden ved hjeelp af et knaek eller et trin,
hvorved to naerliggende taetningsringes (24, 25) forankringsafsnit (27) er optaget
i en rullelejerings (2, 3) feelles fordybning (21), iseer i en not eller hulkel, kende-
tegnet ved, at et optagelsesafsnit (39) af en rullelejering (2, 3), som omfatter den
faelles fordybning (21), iseer not eller hulkel,

a) er lgsbart fra den pageaeldende rullelejerings (2, 3) hovedafsnit (40),

b) selv ikke omfatter nogen lgbebane, men dog

c) er fastlagt pa et ringformet hovedafsnit (40) af den pageeldende rulleleje-
ring, hvilket hovedafsnit (40) har selv mindst en lgbebane, som er fremstillet

ved bearbejdning eller formgivning af et feelles grundlegeme.
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2. Teetningsindretning ifglge krav 1, kendetegnet ved, at det fra en rulleleje-
rings (2, 3) hovedafsnit (40) lasbare optagelsesafsnit (39) bestar af et andet og/el-
ler et anderledes behandlet materiale end hovedafsnittet (40) af den pagaeldende
rullelejering (2, 3).

3. Teetningsindretning ifolge et af kravene 1 eller 2, kendetegnet ved, at det
fra en rullelejerings (2, 3) hovedafsnit (40) lasbare optagelsesafsnit (39) har et
omtrent L-formet tvaersnit, hvis imod rullelegemerne (13) vendende frontside har

en mindre overflade end dets vk fra rullelegemet (13) vendende frontside.

4. Teetningsindretning ifolge krav 3, kendetegnet ved, at det fra hovedafsnittet
(40) af en rullelejering (2, 3) losbare optagelsesafsnit (39) inden for omradet af
dets veek fra rullelegemerne vendende frontside har et cirkelskiveformet afsnit,

som griber ind over en af frontsiderne pa en teetningsring (24, 25).

5. Teetningsindretning ifolge et af kravene 1 til 4, kendetegnet ved, at to ved
siden af hinanden vaerende taetningsringe (24, 25) er adskilt fra hinanden inden
for optagelsesafsnittets (39) feelles fordybning (21) ved hjeelp af en eller flere af-
standsdele (26), hvorved fortrinsvis mindst en afstandsdel (26) er tildannet som

ring eller ringsegment.

6. Teetningsindretning ifolge et af de foregéende krav, kendetegnet ved, at de
neerliggende teetningsringes (24, 25) teetningslaeber (29) ligger an imod samme

rullelejering (2, 3) med en indbyrdes afstand.

7. Teetningsindretning ifglge et af kravene 5 eller 6, kendetegnet ved, at imel-
lem to neerliggende taetningsringe (24, 25) udmunder mindst en kanal (38), for-
trinsvis en boring, inden for den faelles fordybning (21) eller imellem de to anlgbs-

flader (35) for teetningslaeberne (29).

8. Teetningsindretning ifglge et af de foregaende krav, kendetegnet ved, at en,

fortrinsvis to naerliggende teetningsringe (24, 25) i forbindelse med en faelles spal-
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tetaetning (17) begge er saledes indbygget, at et indre overtryk fra dens eller de-
res frontsider, som vender ind imod rullelegemerne (13), presser teetningslee-
berne (29) yderligere an imod den pagaeldende anlgbsflade (35).

9. Teetningsindretning ifglge krav 8, kendetegnet ved, at mindst en, fortrinsvis
mindst to teetningsringe (24, 25) i forbindelse med en faelles spaltetaetning (17) i
sin eller sine tvaersnit har (hver) en optagelseslomme, som ligger aben i retning

af rullelegemerne (13).

10. Teetningsindretning ifalge et af kravene 8 eller 9, kendetegnet ved, at en
taetningsrings (24, 25) teetningsleebe (29) er anbragt pa den frie kant pa et omtrent

kraveagtigt og/eller konisk afsnit (28) af teetningsringen (24, 25).

11. Teetningsindretning ifolge krav 10, kendetegnet ved, at en teetningsring (24,
25) er séledes indbygget, at taetningsringens (24, 25) kraveagtige afsnit (28) med
hensyn til tvaersnit ikke forlober vinkelret i forhold til den pagaeldende anlobsflade

(35), men forlgber tilngermet det ydre ikke afteettede omrade af anlgbsfladen (35).

12. Teetningsindretning ifalge et af kravene 10 eller 11, kendetegnet ved, at det
kraveagtige afsnit (28) af en teetningsring (24, 25) er forbundet med dets foran-
kringsafsnit (27) og dette inden for omradet af den frontside (34) pa forankrings-
afsnittet (27), som ligger uden for det teetnede spalteomrade (7).

13. Teetningsindretning ifglge et af de foregdende krav, kendetegnet ved, at
mindst en, fortrinsvis mindst to teetningsringe (24, 25) fra en feelles spaltetaetning
(17) begge har et spaendemiddel til at presse den pagaeldende teetningslaebe (29)
fast an imod den pagealdende anlgbsflade (35) henholdsvis en rundtgédende
spaendetrad eller en rundtgdende spaendefjeder, iseer en rundigadende spaende-
trad eller en rundtgaende speendefijeder med en laengde, som er lig med eller
starre end rullelegemets (13) diameter multipliceret med antallet af rullelegemer

(13) i den pagaeldende raekke.
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14. Teetningsindretning ifolge et af de foregaende krav, kendetegnet ved, at to
neerliggende taetningsringe (24, 25) i forbindelse med en feelles spaltetaetning
(17) har samme tvaersnit, f.eks. er identiske, hvorved fortrinsvis anlgbsfladernes
(385) tveersnitsforlgb til naerliggende taetningsringes (24, 25) teetningslaeber (29)
har samme aksiale stigning, iseer ligger i en feelles aksial flugt, og/eller hvorved
fortrinsvis to neerliggende teetningsringes (24, 25) teetningslaeber (29) ligger an
eller lgber an imod et feelles cylindrisk overfladeomrade (35), som har en konstant

diameter.
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