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Description

[0001] The present invention concerns a thrust cam
for a gear wheel transmission.

[0002] Thrust cams for gear wheel transmissions are
already known, in particular when applied in turbo gear-
boxes which are provided with slide bearings.

[0003] Itis known that in certain gear wheel transmis-
sions, such as for example in a gear wheel transmission
with a pair of gear wheels which are provided with a sim-
ple screw gearing, axially directed loads are created
which will have to be compensated for in an appropriate
manner.

[0004] This is often done by supporting the different
shafts of the gear wheel transmission in a housing by
means of bearings which are capable of absorbing axially
directed loads, such as for example cone bearings or the
like.

[0005] Another known solution consists, however, in
making use of one or several what are called thrust cams
which make sure that a movement in the axial direction
of the gear wheels in relation to each other is excluded,
such that the axial loads neutralize each other at the
meshing gear wheels of the gear wheel transmission.
[0006] Such athrust cam is typically a ring-shaped el-
ement which can be fixed to a first gear wheel of the gear
wheel transmission or to the shaft of said gear wheel and
which is further provided with a running surface which
works in conjunction with a running surface which is pro-
vided on the other gear wheel of the gear wheel trans-
mission which meshes in the above-mentioned first gear
wheel, whereby the running surfaces are positioned such
in relation to each other that an axial movement of the
gear wheels in relation to each other is prevented.
[0007] In orderto be able to absorb axial loads in both
directions, two such thrust cams are usually provided,
one on each side of the above-mentioned first gear wheel
respectively, whereby the other gear wheel is enclosed
by the thrust cams on both sides.

[0008] Itisalsoknownthat, underthe influence ofloads
on a gear wheel transmission, a certain deformation is
often caused or certain alignment errors are created be-
tween the different shafts of the gear wheel transmission.
[0009] A disadvantage of the known thrust cams is
that, when such deformations or alignment errors occur,
the axial load between the gear wheels is transferred in
anirregular manner, as a result of which the good working
order of the gear wheel transmission is endangered.
[0010] Also,the presentinventionthereforaimstorem-
edy the above-mentioned and other disadvantages.
[0011] To this end, the present invention concerns a
thrust cam for a gear wheel transmission which is built
of at least two separate parts which can move in relation
to each other.

[0012] An advantage of such a thrust cam is that,
thanks to the mobility of the separate parts of the thrust
cam in relation to each other, alignment errors and de-
formations in the gear wheel transmission can be easily
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compensated for, such that the axial loads can be trans-
ferred in a regular manner.

[0013] For, in practice, the first part of the thrust cam
will follow a first gear wheel or the shaft of that gear wheel,
whereas the other part will follow the other gear wheel
and can stay well aligned with this other gear wheel, what-
ever the alignment error between both gear wheels may
be.

[0014] Accordingtoapreferred embodimentof a thrust
cam according to the invention, the parts are ring-
shaped, whereby afirstring-shaped part, hereafter called
the inner ring, has an outer diameter which is smaller
than the outer diameter of the other ring-shaped part,
hereafter called the outer ring.

[0015] An advantage of this embodiment of a thrust
cam according to the invention is that it is easy to man-
ufacture with known tools.

[0016] According to another preferred embodiment of
a thrust cam according to the invention, the inner ring is
moreover provided with an outer surface which mainly
corresponds to the inner surface of the outer ring, and
the inner ring is moreover provided in a tightly fitting man-
ner in the outer ring.

[0017] An advantage of this embodiment of a thrust
cam according to the invention is that the thrust cam can
be provided on the shaft as a whole when being mounted,
as with the conventional thrust cams, whereby the thrust
cam is nevertheless provided with two parts which can
move in relation to each other.

[0018] According to the most preferred embodiment of
a thrust cam according to the invention, the above-men-
tioned outer and inner surfaces of the respective rings
are additionally spherical.

[0019] The presentembodiment is very advantageous
because it is easy to manufacture and because, thanks
to the spherical shape of the above-mentioned inner and
outer surface, a large mobility of the inner and outer ring
in relation to each other is obtained.

[0020] In particular, the present embodiment is useful
to compensate for alignment errors and deformations
whereby the shafts of the gear wheels of the gear wheel
transmission represent a certain angular displacement
in relation to each other, either or not locally.

[0021] In order to better explain the characteristics of
the invention, the following preferred embodiments of a
thrust cam for a gear wheel transmission according to
the invention are given as an example only, with refer-
ence to the accompanying drawings, in which:

figure 1 schematically represents a part of a thrust
cam according to the invention, seen as a section;
figure 2 is a section of a planetary gear wheel trans-
mission in which have been applied two thrust cams
according to figure 1;

figure 3 represents the part indicated in figure 2 by
F3 to a larger scale;

figure 4 illustrates the operation of a thrust cam ac-
cording to the invention; and
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figures 5 to 8, analogous to figure 3, represent other
embodiments of a thrust cam according to the inven-
tion.

[0022] Thethrustcam 1according tothe invention rep-
resented in figure 1 is built of two separate parts 2 and
3 which can move in relation to each other.

[0023] The parts 2 and 3 are ring-shaped in the given
example, whereby the first ring-shaped part 2 has an
outer diameter D which is smaller than the outer diameter
D’ of the other ring-shaped part 3.

[0024] Inwhat follows we will call these parts the inner
ring 2 and the outer ring 3.

[0025] Also according to the invention, the inner ring
2 is provided with an outer surface 4 which mainly cor-
responds to the inner surface 5 of the outer ring 3, where-
by the inner ring 2 further fits tightly in the outer ring 3.
[0026] Inparticular, in case of the thrust cam 1 of figure
1, the above-mentioned outer surface 4 and the inner
surface 5 of the respective rings 2 and 3 are spherical.
[0027] This offers as a practical advantage that the in-
ner ring 2 can be turned at a certain angle in the outer
ring 3 without being hindered, in relation to the plane of
the rings 2 and 3.

[0028] In the example of figure 1, the outer surface 4
of the inner ring 2 is convex and the inner surface 5 of
the outer ring 3 is concave.

[0029] The outer ring 3 is provided with an edge 7 at
its outer perimeter 6 which extends in the axial direction
AA

[0030] According to a radial direction RR’, said edge
7 has a width B and it protrudes over a height H from the
remaining part 8 of the outer ring 3 in the axial direction
AA

[0031] Further, the edge 7 is rounded, such that the
height H of the edge 7 decreases from the centre 9 of
the edge 7 towards the radial extreme far ends 10 and
11 of the edge 7.

[0032] Thisresults in arounded surface 12 which may
serve as a running surface 12.

[0033] On the other hand, opposite the above-men-
tioned edge 7 is also provided an edge 14 on the outer
ring 3atthe inner perimeter 13 of the inner ring, protruding
in the axial direction AA’ over the same height H from the
remaining part 15 of the inner ring 2 in this case.

[0034] This edge 14 has a width B’ in a radial direction
RR’ which, in the given example, is of the same order of
magnitude as the width B of the edge 7.

[0035] Unlike the edge 7, the edge 14 is not rounded
in height, as a result of which the edge 14 is provided
with a flat surface 16 which is perpendicular to the axial
direction AA’ which may serve as a bearing face 16.
[0036] Figure 2 represents a planetary gear unit 17
according to the invention, whereby two thrust cams 1
according to figure 1 are axially locked on the driven shaft
18 of the planetary gear unit 17.

[0037] The planetary gear unit 17 of figure 2 further
consists of a driving shaft 19 onto which is provided a
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planet carrier 20, whereby four shafts 21 are provided on
the planet carrier 20, only two of which are visible in the
section of figure 2, which shafts 21 support planet wheels
in a rotating manner via bearings 23.

[0038] Of course, such thrust cams 1 according to the
invention could just as well be applied in other gear units
or in a planetary gear unit 17, whereby only two or three
planet wheels 22 are applied instead of four, or whereby
more than four planet wheels 22 are provided.

[0039] These planet wheels 22 work in conjunction
with a planetary gear 24 which is usually fixed to a hous-
ing which is not represented in figure 2, and to a sun
wheel 25 provided on the driven shaft 18.

[0040] The thrust cams 1 are provided on either side
of the sun wheel 25, whereby the bearing face 16 of the
edge 14 rests on the sun wheel 25 at each thrust cam 1.
[0041] The axial locking of the thrust cams 1 on the
driven shaft 18 is realized by means of locking rings or
circlips 26 and 27 provided in a fitting manner in grooves
28 and 29 which are provided on either side of the sun
wheel 25 in the driven shaft 18 respectively.

[0042] Further, the thrust cams 1 each rest with their
running surfaces 12 on one of the side walls 30 and 31
of the planet wheels 22 respectively, as well as on a cor-
responding side wall 30 and 31 of the planet wheels 22
which are not represented in figure 2, as a result of which
the planet wheels 22 are being axially held between the
two thrust cams 1.

[0043] The principle of a thrust cam 1 according to the
invention is simple and is illustrated hereafter by means
of figures 2 to 4.

[0044] It is clear that a rotation of the driving shaft 19
and thus of the planet carrier 20, thanks to the interaction
between the planet wheels 22 and the planetary gear 24
and the sun wheel 25, is converted in a rotation of the
driven shaft 18.

[0045] Asis known, in the arrangement of figures 2 to
4, the thrust cams 1 make sure that the axial loads work-
ing between the planet wheels 22 and the sun wheel 25
compensate one another.

[0046] For these thrust cams 1 are axially fixed to the
driven shaft 18 round the sun wheel 25, whereby the
thrust cams 1 also enclose the planet wheels 22.
[0047] Inthis manner, the sun wheel 25 and the planet
wheels 22 cannot move in relation to each other in the
axial direction AA', save for a possible small play.
[0048] Such an arrangement with thrust cams 1 is ad-
vantageous in that only the driving shaft 19 or only the
driven shaft 18 must be axially fixed in the housing by
means of the appropriate axial bearings in order to axially
fix the planetary gear unit 17 as a whole in the housing.
[0049] Atypical characteristic of the invention, howev-
er, is that the thrust cams 1 are made of two parts 2 and
3 which can move in relation to each other.

[0050] This makes it possible to easily compensate for
alignment errors which may occur in the planetary gear
unit 17 under the influence of the loads.

[0051] As a practical example can be mentioned wind
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turbines which are often equipped with such a planetary
gear unit 17, whereby the heavy loads on the blades of
the wind turbine’s rotor result in substantial deformations
and alignment errors between the driving shaft 19 and
the driven shaft 18.

[0052] Also, in said case it is customary to bearing-
mount the driven shaft 18 and the sun wheel 25 in the
housing in such a manner that the sun wheel 25 has
sufficient freedom of movement left to be able to place
itself in a position between the different planet wheels 22
which is as stable as possible.

[0053] Such an alignment error is schematically rep-
resented in a strongly simplified manner in figure 4,
whereby the driven shaft 18 is rotated at a certain angle
Cinrelation to the situation whereby both the driven shaft
18 and the driving shaft 19 are perfectly aligned in the
axial direction AA’.

[0054] Naturally, the deformations and alignment er-
rors are more complicated in practice, but the principle
of the invention stays valid.

[0055] If an arrangement as in figures 2 to 4 was real-
ized with the conventional thrust cams, which are always
made in one piece, an alignment error C between the
driving shaft 19 and the driven shaft 18 would inevitably
lead to tensions on the sun wheel 25 and/or the planet
wheels 22, since the conventional thrust cams are not
capable of following the deformations, which tensions
are undesirable of course.

[0056] Since, according to the invention, the thrust
cams 1 are at least made in two parts, however, and in
particular thanks to the spherical embodiment ofthe outer
surface 4 of the inner ring 2 and the inner surface 5 of
the outer ring 3, the thrust cams 1 according to the in-
vention are capable of absorbing a deformation or align-
ment error C, as is illustrated by means of figure 4.
[0057] For, the inner ring 2 of each thrust cam 1 will
follow the movement of the sun wheel 25, whereas the
outer ring 3 stays aligned with the planet wheels 22, while
the planet wheels 22 nevertheless remain fixed in the
axial direction AA'.

[0058] Inthis manner, large tensions in the respective
gear wheels 22 and 25 are avoided, and the sun wheel
25 can putitself in abalanced position between the planet
wheels 22 without being hindered too much, as a result
of which the good working order of the planetary gear
unit 17 is guaranteed.

[0059] Figure 5 represents an alternative embodiment
of a thrust cam according to the invention, whereby the
thrust cam 1 is this time provided with an edge 7 with a
running surface 12 which is conical instead of being
rounded.

[0060] In this way, the bearing face with which the
thrust cam 1 can absorb axial forces is strongly enlarged.
[0061] Further, it should be noted that in the given ex-
amples the inner ring 2 of the thrust cams 1 is fixed to
the driven shaft 18, whereas the outer ring 3 of the thrust
cams 1 can undergo a certain friction of the side walls
30 and 31 of the planet wheels 22, depending on the
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axial forces at the running surface 12.

[0062] Moreover, the inner and outer surfaces 4 and
5 of the thrust cams 1 are spherical, such that a rotation
of the outer ring 4 in relation to the inner ring 3 around
the axis AA’ is made possible.

[0063] Thanks to this combination of the spherical em-
bodiment and the above-mentioned friction, it is not ex-
cluded that a certain difference in peripheral velocity aris-
es between the inner rings 2 and the outer rings 3.
[0064] In some applications, this may be desirable in
order to realize a sort of slide bearing.

[0065] Figures 6 and 7 represent embodiments of a
thrust cam 1 whereby this idea has been developed fur-
ther.

[0066] In figure 6, for example, the outer surface 4 of
the inner ring 2 and the inner surface 5 of the outer ring
3 are provided with a lubricating coating 32, which facil-
itates the movement of the rings 2 and 3 in relation to
each other, for a rotation round the axial axis AA’ as well
as for a rotation round a radial direction RR'.

[0067] In the embodiment of figure 7, a lubrication is
provided for between the rings 2 and 3 by providing a
lubrication duct 33 in the inner ring 2 which opens be-
tween the surfaces 4 and 5 and via which a lubricating
oil can be supplied.

[0068] On the other hand, it is possible that a rotation
of the outer ring 3 in relation to the inner ring 2 round the
axis AA’ is undesirable.

[0069] Inthiscase, an embodiment according to figure
8 is a possible solution, whereby locking means are pro-
vided which prevent the above-mentioned rotation.
[0070] In particular, a locking wedge 34 is fixed to the
inner ring 2 by means of a screw bolt 35, which locking
wedge 34 fits in a slot 36 which is provided in the outer
ring 3and in a slot 37 which is provided in the innerring 2.
[0071] Further, there is a sufficient play S between the
wedge 34 and the outer ring 3, such that a rotation of the
outer ring 3 in relation to the inner ring 2 round the axis
AA’ is made impossible on the one hand, but such that
a rotation according to a radial direction RR’ of the rings
2 and 3 in relation to each other still remains possible on
the other hand. In order to facilitate this latter movement,
it is still possible even in this embodiment to provide for
alubrication of the surfaces 4 and 5 or to provide a coating
32 on these surfaces 4 and 5.

[0072] Inthe given embodiments of a thrust cam 1 ac-
cording to the invention, a spherical surface is always
provided for.

[0073] Itis notexcluded to use other shapes, however.
[0074] The presentinvention is by no means restricted
to the embodiments described by way of example and
represented in the drawings; on the contrary, such a
thrust cam for a gear wheel transmission according to
the invention can be made in all sorts of shapes and
dimensions while still remaining within the scope of the
invention.
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Claims

10.

11.

12.

Thrust cam (1) for a gear wheel transmission (17),
characterized in that it is at least made of two sep-
arate parts (2,3) which can move in relation to each
other.

A thrust cam according to claim 1, characterized in
that the parts (2,3) are ring-shaped.

A thrust cam according to claim 2, characterized in
that a first ring-shaped part (2), hereafter called the
inner ring, has an outer diameter (D) which is smaller
than the outer diameter (D’) of the other ring-shaped
part (3), hereafter called the outer ring.

A thrust cam according to claim 3, characterized in
that the inner ring (2) is provided with an outer sur-
face (4) which mainly corresponds to the inner sur-
face (5) of the outer ring (3).

A thrust cam according to claim 4, characterized in
that the inner ring (2) fits tightly in the outer ring (3) .

A thrust cam according to any one of claims 4 or 5,
characterized in that the outer surface (4) of the
inner ring (2) is convex and the inner surface (5) of
the outer ring (3) is concave.

A thrust cam according to claim 6, characterized in
that the above-mentioned outer and inner surfaces
(4,5) of the respective rings (2,3) are spherical.

A thrust cam according to claim 7, characterized in
that the above-mentioned outer and inner surfaces
(4,5) of the respective rings (2,3) are provided with
a coating (32).

A thrust cam according to claim 7, characterized in
that the above-mentioned outer and inner surfaces
(4,5) of the respective rings (2,3) are provided with
a lubrication.

A thrust cam according to any one of claims 7 to 9,
characterized in that locking means (34,35) are
provided which prevent a rotation of the outer ring
(3) in relation to the inner ring (2) round the axial axis
(AA).

A thrust cam according to any one of the preceding
claims, characterized in that it is provided with a
running surface (12) with which the thrust cam (1)
canreston agearwheel (22) which rotates in relation
to the thrust cam (1).

A thrust cam according to claims 3 and 11,
characterized in that the running surface (12) is
provided on the outer ring (3).
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13.

14.

15.

16.

17.

A thrust cam according to claim 11 or 12,
characterized in that the running surface (12) is
rounded.

A thrust cam according to claim 11 or 12,
characterized in that the running surface (12) is
conical.

A planetary gear unit (17), characterized in that a
thrust cam (1) according to any one of the preceding
claims is locked onto one of the shafts (18) of the
planetary gear unit (17).

A planetary gear unit according to claim 15,
characterized in that a thrust cam (1) is provided
on the shaft (18) of the sun wheel (25).

A planetary gear unit according to claim 16,
characterized in that a running surface (12) is pro-
vided on the thrust cam (1) which works in conjunc-
tion with a side surface (30,31) of the planet wheels
(22).
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