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A planetary gear wheel construction.

A planetary gear wheel construction (1) with one
or several planet wheels (2) which are bearing-
mounted on a planet carrier (4), which is provided in a
rotating manner in a housing (8), and an oil lubrication
(12) which is formed of an oil supply (14) via a ring-
shaped channel (15) in the housing (8) formed of a
ring-shaped groove (16) and a distribution element (17)
turning along with the planet carrier (4) which is held
in said groove (16) such that it can rotate, and which
is provided with a passage (18) to connect said oil
channel (15) to an o0il channel (19) in the planet
carrier (4) which opens at a planet wheel (2),
characterized in that the distribution element (17) 1is
coupled to the planet carrier (4) by means of a loose
connection (20) which makes it possible to transmit
the rotational movement of the planet carrier (4) to
the distribution element (17), and in that the oil
channel (19) in the planet carrier (4) is connected to
the passage (18) in the distribution element (17) by

means of a flexible or moving oil pipe (23).

Figure 1.
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A planetary gear wheel construction.

The present invention concerns a planetary gear wheel

construction.

In particular, the present invention concerns a
planetary gear wheel construction of the type having
one or several planetary gears that are bearing-mounted
on a planet carrier which is provided in a rotating
manner in a housing, and an o0il lubrication formed of an
oil supply via a ring-shaped channel in the housing which
is formed of a ring-shaped groove and a distribution
element turning along with the planet carrier held in a
rotating manner in said groove and which is provided
with a passage to connect said oil channel to an oil

channel in the planet carrier opening at a planet wheel.

Such a gear wheel construction is known for example from
document WO 03/078870 in the name of the applicant,
whereby the above-mentioned distribution element 1is
connected to a planet carrier in a fixed manner and
turns along with this planet carrier in a ring-shaped

groove of the housing with a U-shaped section.

The sealing between the ring-shaped distribution element
and the ring-shaped groove is realized in the above-

mentioned example by means of a labyrinth structure.

A disadvantage of this known gear wheel construction

is that the sealing between the rotating distribution
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element and the stationary groove in the housing is very

critical and can easily fail.

This is caused, among others, as sufficient play has to
be provided between the rotating distribution element and
the housing so as to absorbe small alignment errors
during the mounting process as well as manufacturing

tolerances.

The same disadvantage occurs in case of gear wheel
constructions that are dimensioned such that large
tensions in the gear wheel construction due to large
loads are absorbed thanks to the flexibility of the gear
wheel construction, such that deformations occur under
the influence of the loads which have to be absorbed by

the above-mentioned play.

The present invention aims to remedy one or several of

the above-mentioned and other disadvantages.

To this end, the present invention concerns a planetary
gear wheel construction of the above-mentioned type,
whereby the distribution element is coupled to the
planet carrier via a loose connection which allows to
transmit the rotational movement of the planet carrier
to the distribution element, and whereby the o0il channel
in the planet carrier is connected to the passage in the

distribution element by means of a flexible or moving oil

pipe.

An advantage of such a gear wheel construction
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according to the invention is that there is less risk
for the sealing between the distribution element and the
groove in the housing to fail, as one only has to provide
a very small play between the distribution element and
the groove 1in the housing, such that it becomes
possible for both parts to move in relation to each

other.

The reason therefore is that, thanks to the loose
connection between the planet carrier and the
distribution element, small alignment errors between the
planet carrier and the housing, as well as
tolerance differences, can be absorbed by a play at
the loose connection between the planet carrier and
the distribution element, and no longer by a play
between the groove in the housing and the distribution

element.

This is advantageous in that the sealing between the
parts that rotate in relation to each other, in
particular the distribution element and the groove in
the housing, can be finished much more accurately, so
that smaller pressure losses and minimal leakages can

be obtained.

On the other hand, it is far easier to absorb the play
between the distribution element and the planet carrier
with a flexible or moving o0il pipe, as these parts
only move in relation to each other to a very small

degree.
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According to a preferred embodiment of a gear wheel
construction according to the invention, the flexible or
moving oil pipe is provided in an oil channel provided

in the shafts of the planet wheels.

An advantage of this embodiment is that the distance
which the o0il has to cover through the planet carrier
in order to reach the bearing of the planet wheels is

restricted, so that less pressure losses occur.

In order to better explain the characteristics of the
invention, the following preferred embodiments of a
planetary gear wheel construction according to the
invention are described as an example only, without being
limitative in any way, with reference to the accompanying

drawings, in which:

figure 1 schematically represents a section of a
planetary gear wheel construction according to the

invention;

figure 2 represents a detail of the part represented
in figure 1 by F2 to a larger scale, but in a

somewhat different position; and

figure 3 represents a view as in figure 2, but for

another embodiment of the gear wheel construction.

The planetary gear wheel construction 1 according to the
invention represented in figure 1 is provided with one

or several planet wheels 2 provided in a rotating manner
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on a planet carrier 4 by means of bearings 3, in

particular on shafts 5 mounted on the planet carrier 4.

The planet carrier 4 itself is mounted on a shaft 6
which 1is also provided in a rotating manner in a
housing 8 by means of a bearing 7, and which serves for
example as an ingoing shaft 6 which rotates relatively

slowly.

The planet wheels 2 work in conjunction with a ring wheel
with an inner toothing 9 which is in this case fixed to
the housing 8 on the one hand, and with a sun wheel 10
mounted on a shaft 11 on the other hand, which shaft
11 serves for example as an outgoing shaft 11 and
rotates relatively fast in relation to the ingoing shaft

6.

For the lubrication of the bearings 3 of the planet
wheels 2, the planetary gear wheel construction 1 is also
provided with an o0il lubrication 12 formed of an oil pump
13 which supplies o0il via an oil pipe 14 to a ring-
shaped channel 15 in the housing 8 which is formed of a
ring-shaped groove 16 and a ring-shaped distribution
element 17 rotating along with the planet carrier 4 which
is held in said groove 16 in a rotating manner and which
is provided with a passage 18 to connect this oil
channel 15 to an o0il channel 19 in the planet carrier 4

which opens at a planet wheel 2.

In the given example, the o0il channel 19 in the
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planet carrier 4 is provided in the shafts 5 bearing the

planet wheels 2.

The distribution element 17 is sealed in relation to the
housing 8, for example by a sealing in the shape of a
labyrinth structure or by any other sealing
whatsoever with which the outflow of o0il between the
housing 8 and the distribution element 17 can be

restricted or even prevented.

The distribution element 17 is connected to the planet
carrier 4 via a loose connection 20 which makes it
possible to transmit the rotational movement of the

planet carrier 4 to the distribution element 17.

In the given example, this loose connection 20 is
formed of a pin 21 provided on the planet carrier 4
and which is provided with a loose fit in a hole 22 of

the distribution element 17.

A play A is thereby provided between the pin 21 and the
hole 22, such that a loose connection 20 is effectively
obtained, so that alignment errors between the planet
carrier 4 and the housing 8 as well as tolerance errors

of the parts concerned can be absorbed.

Further, the passage 18 in the distribution element 17 is
connected to the o0il channel 19 in the shaft 5 of the
planet wheel 2 by means of a moving oil pipe 23, whereby
this moving oil pipe 23 is axially or almost axially

directed.
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As is represented in greater detail in figure 2, this
moving oil pipe 23 is a rigid oil pipe 23 which is held
in a moving manner by its far ends 24 and 25 in the oil
channel 19 of the planet carrier 4 and the passage 18 of

the distribution element 17 respectively.

The rigid oil pipe 23 is such that both far ends 24 and
25 can rotate in relation to the planet carrier 4 and the
distribution element 17, while at least one of both
far ends 24 or 25 can move in the axial direction as
well 1in relation to the planet carrier 4 and the
distribution element 17, without any oil leaks

occurring.

In the given example of figure 2, this is realized in
that both far ends 24 and 25 have a spherical finish so
to say, whereby the far end 25 is held in a spherical
recess 26 in the distribution element 17 as a sort of
ball joint, and whereby the other far end 24 is made
spherical as well and is held in a cylindrical recess 27

in the planet carrier 4.

In order to prevent leakages at these far ends 24 and 25,
the above-mentioned far ends can be made of a sealing
material for example, such as rubber or the like, or

separate sealings may be provided.

The working of the planetary gear wheel construction 1
according to the invention, in particular the working of
the lubrication of the bearings 3 of the planet wheels 2

is simple and as follows.
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In order to lubricate the bearings 3, oil is supplied by
the oil pump 13 via the o0il pipe 14 to the ring-shaped

channel 15 in the housing 8.

This oil further finds its way via the passage 18 in
the distribution element 17 and via the moving oil
pipe 23 to the o0il channel 19 in the planet carrier 4
to finally reach the bearings 3 carrying the planet

wheels 2.

It is clear that alignment errors between the planet
carrier 4 and the housing 8, as well as tolerance
differences in the parts concerned can be compensated
for by a relative movement of the planet carrier 4 in

relation to the distribution element 17.

This relative movement is made possible as the
connection between the planet carrier 4 and the

distribution element 17 is a loose connection 20.

On the other hand, the moving oil pipe 23, as explained
above, 1is such that the planet carrier 4 can move in
relation to the distribution element 17 without any

0il leaks being created as a result thereof.

This is all very advantageous in that the distribution
element 17 can be provided with only a very limited play
in the groove 16 of the housing 8, such that a better
sealing is obtained at this critical point between the

parts that move in relation to each other.
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Figure 3 represents another embodiment of a planetary
gear wheel construction 1 according to the invention,
whereby the o0il pipe 23 between the distribution
element 17 and the planet carrier 4 is not made rigid but
flexible in this case, such that, analogously to the
preceding embodiment, small movements between the planet
carrier 4 and the distribution element 17 can be

absorbed.

In the given example, both far ends 24 or 25 of the
oil pipe 23 can be axially moved in relation to the
planet carrier 4 and the distribution element 17,

without any oil leaks occurring as a result thereof.

As an alternative; for example, the far ends 24 and
25 may also be fixed to the planet carrier 4 and the
distribution element 17, such that the entire movement of
the planet carrier 4 in relation to the distribution
element 17 is absorbed by the flexibility of the oil pipe
23.

The invention is by no means restricted to the
embodiment given as an example and represented in the
accompanying drawings; on the contrary, such a
planetary gear wheel construction can be made in
different shapes and dimensions while still

remaining within the scope of the invention.
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The claims defining the invention are as follows:

1. A planetary gear wheel construction (1) with
one or several planet wheels (2) which are bearing-
mounted on a planet carrier (4), which is provided in a
rotating manner in a housing (8), and an oil lubrication
(12) which is formed of an oil supply (14) via a ring-
shaped channel (15) in the housing (8) formed of a
ring-shaped groove (16) and a distribution element (17)
turning along with the planet carrier (4) which is held
in said groove (16) such that it can rotate, and which
is provided with a passage (18) to connect said oil
channel (15) to an o0il channel (19) in the planet
carrier (4) which opens at a planet wheel (2),
characterized in that the distribution element (17) 1is
coupled to the planet carrier (4) by means of a loose
connection (20) which makes it possible to transmit
the rotational merment of the planet carrier (4) to
the distribution element (17), and in that the oil
channel (19) in the planet carrier (4) is connected to
the passage (18) in the distribution element (17) by

means of a flexible or moving oil pipe (23).

2. A planetary gear wheel construction according to
claim 1, characterized in that the flexible or moving
oil pipe (23) is connected to an oil channel (19)

situated in the shafts (5) of the planet wheels (2).

3. A planetary gear wheel construction according to

claim 1 or 2, characterized in that the moving or
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flexible o0il pipe (23) is axially or practically axially

directed.

4. A planetary gear wheel construction according to
any one of the preceding claims, characterized in
that the moving or flexible o0il pipe (23) is held in the
oil channel (19) of the planet carrier (4) or in the
passage (18) of the distribution element (17) with at

least one of its far ends (24,25) in a movable manner.

5. A planetary gear wheel construction according to claim
4, characterized in that at least one of the far ends
(24,25) of the moving oil pipe (23) can rotate in
relation to the planet carrier (4) or the distribution

element (17).

6. A planetary gear wheel construction according to
any one of claims 4 or 5, characterized in that at
least one of the far ends (24,25) of the moving oil
pipe (23) can be axially moved in relation to the planet

carrier (4) or the distribution element (17).

7. A planetary gear wheel construction according to any
one of claims 4 to 6, characterized in that at least one
of the far ends (24,25) has a spherical finish and is
held as a sort of ball joint in a spherical recess (26)
or cylindrical recess (27) in the distribution element

(17) or in the planet carrier (4).

8. A planetary gear wheel construction according to

any one of the preceding claims, characterized in that
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at the far ends (24,25) of the oil pipe (23) is provided
a sealing in the planet carrier (4) of the distribution

element (17).

9. A gear wheel construction according to any one of
the preceding claims, characterized in that the loose
connection (20) between the distribution element (17)
and the planet carrier (4) is formed of a pin (21) which
is provided on the planet carrier (4) and which is
provided with a 1loose fit in a hole (22) of the

distribution element (17).

10. A gear wheel construction according to any one of
the preceding claims, characterized in that the
distribution element (17) is ring-shaped.

DATED this 3" day of August, 2006

HANSEN TRANSMISSIONS INTERNATIONAL, naamloze vennootschap

By their patent attorneys

DAVIES COLLISON CAVE
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