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(57)  Alubrication arrangement for a water vehicle is

provided. A transmission input shaft (34) is configured for FIG. 1
being driven by a drive motor (11). A transmission output
shaft (35) is configured for being mechanically linked to a
propulsion element (42) for a propulsion of the water
vehicle. A shift element (36, 37) is configured for provid-
ing and removing a mechanical link between the trans-
mission input shaft (34) and the transmission output shaft
(35). A lubrication pump device (17) is mechanically
linked to the transmission output shaft (35) and is con-
figured for being driven by the propulsion element (42) via
the transmission output shaft (35) for lubricating the shift
element (36, 37) in a sailing mode of the water vehicle
when the shift element (36, 37) is disengaged.
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Description
Technical field

[0001] The present invention refers to a lubrication
arrangement for a water vehicle, a drive apparatus with
such a lubrication arrangement, and a water vehicle with
such a drive apparatus.

Prior art

[0002] Lubrication arrangements for water vehicles
are known. A lubrication pump may be driven by a lu-
brication motor. The lubrication pump may be configured
for lubricating elements of a drive apparatus of the water
vehicle. DE 102012 218 910 A1 relates to a marine
propulsion apparatus with a main engine and an auxiliary
engine for driving a primary oil pump and a secondary oil
pump supplying oil to a lubrication arrangement.

Description of the invention

[0003] Itis an object of the presentinvention to provide
an improved lubrication arrangement for a water vehicle.
The object is solved by a lubrication arrangement com-
prising the features of claim 1. Advantageous further
developments are subject-matter of the dependent
claims.

[0004] In a first aspect, a lubrication arrangement is
provided for a water vehicle. The lubrication apparatus
comprises a transmission input shaft, a transmission
output shaft, a shift element, and a lubrication pump
device. The transmission input shaft is configured for
being driven by a drive motor. The transmission output
shaft is configured for being mechanically linked to a
propulsion element for a propulsion of the water vehicle.
The propulsion element may be formed as a propeller, for
example as a non-foldable propeller, a fixed propeller, a
fixed pitch propeller or a feathering propeller. The shift
element is configured for providing and removing a me-
chanical link between the transmission input shaft and
the transmission output shaft. The lubrication pump de-
vice is mechanically linked to the transmission output
shaft. The lubrication pump device is configured for being
driven by the propulsion element via the transmission
output shaft for lubricating the shift element in a sailing
mode of the water vehicle when the shift element is
disengaged. Therefore, an effective operation of the shift
element is ensured, even without the drive motor driving
the lubrication pump device.

[0005] When two elements are mechanically linked,
the elements are directly or indirectly coupled to each
other such that a movement of one element causes a
reaction of the other element. For example, a mechanical
link may be provided by a frictional engagement or a
positive locking. The mechanical link may correspond to
a meshing of corresponding gears of the two elements.
Between the elements, further elements like one or more
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spur gear stages may be present. A permanent torque-
proof connection is a connection in which the two ele-
ments are rigidly coupled with each other. The elements
may be formed as separate elements torque-proofly
connected with each other or may be formed integrally.
The torque-proof connection between the two elements
may be providable selectively by a shift element, for
example a sliding sleeve, a clutch, or a brake. The
torque-proof connection may be provided if the shift
element is engaged. The torque-proof connection may
be removed if the shift element is disengaged.

[0006] The water vehicle may be formed as a ship, for
example as a sailing boat. The water vehicle may be
configured for being used in water, for example a sea, a
lake, or a river. The water vehicle may comprise a hull.
The hull may form at least partially a boundary line
between the water vehicle and the water. The water
vehicle may comprise one or more sails for utilizing wind
for a propulsion of the water vehicle. The water vehicle
may comprise a drive apparatus. The drive apparatus
may be configured for providing a driving force driving the
propulsion element. The drive apparatus may comprise a
drive motor, e.g. an electric motor or a combustion en-
gine. The water vehicle may provide at least one driving
mode, which may be one of a sailing mode, a combustion
mode, and an electric mode. In the sailing mode, a
propulsion of the water vehicle is generated by wind. In
the combustion mode and the electric mode, the propul-
sion of the water vehicle is generated by the drive motor.
When the shift element is disengaged, the water vehicle
may be operable in the sailing mode, only.

[0007] The lubrication pump device may comprise an
input shaft. The lubrication pump may be configured for
being driven, e.g. at the input shaft, by a propulsion of the
propulsion element, for example during a movement of
the water vehicle within the water. The lubrication pump
device may be configured for being driven by a drag effect
or hydrodynamic effect of the propulsion element being
moved through the water. The lubrication pump device
may be configured for lubricating elements, for example
atleastone of gears, bearings, shafts, and shiftelements,
e.g. clutches, of the drive apparatus. The lubrication
pump device may be configured for lubricating the ele-
ments of the drive apparatus without the drive motor
being driven, for example during sail cruising of the water
vehicle, when the water vehicle is driven in the sailing
mode. Therefore, sufficient lubrication of elements of the
drive apparatus can be ensured, even if the water vehicle
is driven in the sailing mode and without the drive motor
being driven.

[0008] The lubrication pump device may be formed as
a fluid pump, e.g. as an oil pump. The lubrication pump
device may be formed as a gear pump. The lubrication
pump device may be formed as a trailing pump. The
lubrication pump device may be configured for providing
afluid output, e.g. afluid flow and a fluid pressure, e.g. ata
fluid output element of the lubrication pump device. The
fluid output element may comprise a fluid transmission
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interface. The fluid output element may be formed as a
hose connector, or a pipe connector. The lubrication
pump device may be fluidly connected to a storage area,
e.g. an oil sump. The lubrication pump device may be
configured for lubricating elements, e.g. a clutch, of the
drive apparatus.

[0009] If two elements are fluidly connected, a fluid,
e.g. oil, may be guided from one element to another
element. The fluid connection may be formed with low
leakage, such that the fluid is guided substantially com-
pletely from one element to the other element. The fluid
connection may be formed by a channel, a pipe, a tube, a
sleeve, or the like. The fluid direction may be formed as a
direct fluid connection without any additional elements
being fluidly provided between the fluidly connected ele-
ments. The fluid connection may be formed as an indirect
fluid connection via additional elements in between. Un-
der a fluid flow direction, a direction of the fluid is under-
stood, in which it moves to reach elements to which the
fluid is supposed to be supplied.

[0010] The shift element may be constituted by at least
one of a first shift element and a second shift element.
The shift element may be operable by pressurized fluid.
The shift element may be formed as a clutch, e.g. a multi-
disc clutch. The shift element may provide an engaged
state, in which the respective shift element provides a
torque-proof connection between two elements. The shift
element may provide a disengaged state, in which the
respective shift element removes the torque-proof con-
nection between the two elements.

[0011] Thetransmissioninputshaftmaybe arrangedin
a horizontal direction. The horizontal direction may be
coincident with a longitudinal direction of the water ve-
hicle when at least one of the lubrication arrangement
and the drive apparatus is installed in the water vehicle
and the water vehicle is placed on water. The transmis-
sion output shaft may be supported rotatably about a
transmission output axis. The transmission output shaft
may be arranged transversely, e.g. perpendicularly, to at
least one of a driveshaft of the drive motor and the
transmission input shaft. The transmission output shaft
may be arranged in a vertical direction. The vertical
direction may be coincident to a gravitational direction
when at least one of the lubrication arrangement and the
drive apparatus is installed in the water vehicle and the
water vehicle is placed on water.

[0012] The lubrication arrangement may be configured
for guiding fluid to elements of the drive apparatus of the
water vehicle. The lubrication arrangement may be con-
figured for guiding multiple kinds of fluids. The fluid may
be formed by at least one of oil, water, and coolant. The
lubrication arrangement may comprise transmitting ele-
ments, e.g. atleast one of pipes, hoses, tubes, channels,
or the like for transmitting the fluid. The lubrication ar-
rangement may comprise guiding elements, e.g. at least
one of valves, branching elements and filters, for guiding
the fluid. The lubrication arrangement may comprise
storage areas, e.g. an oil sump, or the like for storing
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the fluid. The lubrication arrangement may be configured
for lubricating and operating elements, e.g. shift ele-
ments, as clutches, of the drive apparatus.

[0013] In one embodiment of the lubrication arrange-
ment, the lubrication arrangement may comprise a main
pump device that is configured for being driven by the
transmission input shaft and for operating the shift ele-
ment. The main pump device may comprise an input
shaft. The input shaft of the main pump device may be
mechanically linkable to the driveshaft of the drive motor
via a shift element. The input shaft of the main pump
device may be mechanically linked to the driveshaft of the
drive motor. The input shaft of the main pump device may
be torque-proofly connectable to the driveshaft of the
drive motor via a shift element. The input shaft of the
main pump device may be torque-proofly connected to
the driveshaft of the drive motor. The main pump device
may be formed as a fluid pump, e.g. as an oil pump. The
main pump device may be formed as a gear pump. The
main pump device may be configured for providing a fluid
output, e.g. a fluid flow and a fluid pressure, e.g. at a fluid
output element of the main pump device. The fluid output
element may comprise a fluid transmission interface. The
fluid output element may be formed as a hose connector,
or a pipe connector. The main pump device may be fluidly
connected to the storage area, e.g. the oil sump. The
main pump device may be configured for lubricating
elements of the drive apparatus. The main pump device
may be configured for providing fluid output, e.g. oil
pressure, for operating the at least one shift element,
e.g. the clutch. The main pump device may be configured
forlubricating as well as operating the shift element or the
first shift element and the second shift element.

[0014] The lubrication pump device may be fluidly
connected to the fluid storage area, e.g. an oil sump. A
filter device may be interposed between the lubrication
pump device and the fluid storage area. The filter device
may be formed as an oil filter. The lubrication pump
device may be fluidly connected to a non-return valve.
The non-return valve may be fluidly connected to at least
one of the first shift element and the second shift element
for providing lubrication of at least one of the first shift
element and the second shift element.

[0015] The main pump device may be fluidly con-
nected to the fluid storage area. A filter device may be
interposed between the main pump device and the fluid
storage area. The filter device may be formed as an oil
filter. The main pump device may be fluidly connected to a
pressure relief valve. The pressure relief valve may be
configured for providing a fluid flow when the fluid com-
prises a minimum fluid pressure, e.g. 2 bar, or higher. The
pressure relief valve may be fluidly connected to a heat
exchanger. The heat exchanger may be formed as a
cooling unit, e.g. an oil cooling unit. The heat exchanger
may be fluidly connected to at least one of the first shift
element and the second shift element for providing lu-
brication of at least one of the first shift element and the
second shift element.
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[0016] The main pump device may be fluidly con-
nected to a shift valve. The shift valve may be configured
for providing pressurized fluid to at least one of the first
shift element and the second shift element for operating
at least one of the first shift element and the second shift
element. The shift valve may comprise a first solenoid
and a second solenoid. The first solenoid may be con-
figured for providing pressurized fluid to the first shift
element. The second solenoid may be configured for
providing pressurized fluid to the second shift element.
At least one of the first solenoid and the second solenoid
may be configured for being electrically operated. Atleast
one of the shift valves, the first shift element and the
second shift element may be fluidly connected to the fluid
storage area, e.g. for outputting pressurized fluid, e.g.
after engaging at least one of the first shift element and
the second shift element. By outputting pressurized fluid
from one of the first shift element and the second shift
element, the respective shift element may be disengage-
able.

[0017] In one embodiment of the lubrication arrange-
ment, the main pump device and the lubrication pump
device may be arranged coaxially to the transmission
input shaft. This has the advantage that the lubrication
arrangement provides a compact arrangements space.
[0018] In one embodiment of the lubrication arrange-
ment, the lubrication arrangement may comprise a trans-
mission module having a first input gear, a second input
gear and an output gear. The output gear may be torque-
proofly connected to the transmission output shaft. The
first input gear may be torque-proofly connectable to the
transmission input shaft via a first shift element. The
second input gear may be torque-proofly connectable
to the transmission input shaft via a second shift element.
The first input gear and the second input gear may be
arranged coaxially to each other and may be in engage-
ment with the output gear such that the output gear is
drivable by the firstinput gear in a first rotational direction
and such that the output gear is drivable by the second
input gear in a second rotational direction opposite to the
first rotation direction.

[0019] The transmission module may be formed as a
reverse transmission. The first input gear and the second
input gear may be arranged at opposing sides of the
transmission output shaft transverse, e.g. perpendicular,
to the transmission output axis. The first input gear and
the second input gear may be arranged coaxially to the
transmission input shaft. Atleast one of the firstinput gear
and the second input gear may be formed as a pinion. At
least one of the first input gear and the second input gear
may be formed as a bevel gear. The output gear may be
formed as a bevel gear or a crown gear. The number of
teeth of the output gear may be larger than the number of
teeth of one of the firstinput gear at the second input gear.
The first input gear and the second input gear may
comprise the same pitch diameter. The first input gear
and the second input gear may comprise the same
number of teeth. The pitch diameter of the first input gear
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may be larger or smaller than the pitch diameter of the
second input gear. In this case, the transmission output
shaft may be inclined with respect to the vertical direction.
[0020] At least one of the first shift element and the
second shift element may be operable by pressurized
fluid. At least one of the first shift element and the second
shift element may provide an engaged state, in which the
respective shift element provides a torque-proof connec-
tion between the respective two elements. At least one of
the first shift element that the second shift element may
provide a disengaged state, in which the respective shift
element removes the torque-proof connection between
the respective two elements. The first shift element and
the second shift element may be arranged in an axial
direction of the transmission input shaft between the first
input gear and the second input gear.

[0021] The input shaft of the lubrication pump device
may be mechanically linkable to the second input gear via
a shift element. The input shaft of the lubrication pump
device may be mechanically linked to the second input
gear. The input shaft of the lubrication pump device may
be connectable torque-proofly to the second input gear
via a shift element. The input shaft of the lubrication pump
device may be torque-proofly connected to the second
input gear. The input shaft of the lubrication pump device
may be torque-proofly connected to an intermediate shaft
being torque-proofly connected to the second input gear.
The input shaft of the lubrication pump device may form
the intermediate shaft on an end side of the input shaft in
an axial direction of the input shaft. The transmission
input shaft may be supported rotatably at the intermedi-
ate shaft, e.g. via a bearing unit which may comprise a
conic bearing. The intermediate shaft may be rotatably
supported at the stationary element, e.g. via a bearing
unit which may comprise a double bearing. The lubrica-
tion pump device may be mechanically linked to the
propulsion element via the second input gear, the output
gear, the transmission output shaft, an output transmis-
sion, and a propulsion shaft.

[0022] In one embodiment of the lubrication arrange-
ment, the first shift element and the second shift element
may be formed as friction clutches and may be arranged
coaxially to each other. At least one of the first shift
element and the second shift element may be formed
as a multi-disc clutch. At least one of the lubrication pump
device and the main pump device may be configured for
lubricating discs, e.g. friction discs or plates, of at least
one of the first shift element at the second shift element.
[0023] In one embodiment of the lubrication arrange-
ment, the input shaft of the lubrication pump device may
be torque-proofly connected to the second input gear.
This has the advantage that the lubrication pump device
is always driven when the propulsion element is driven.
Accordingly, a suitable lubrication of elements of the drive
apparatus is ensured. Moreover, the mechanical link
between the input shaft of the lubrication pump and the
propulsion element is provided cost efficiently.

[0024] In a second aspect, a drive apparatus is pro-
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vided for awater vehicle. The driver apparatus comprises
a lubrication arrangement according to one of the pre-
ceding embodiments. Further features, advantages, and
effects of the second aspect may arise from the first
aspect. Features, advantages, and effects of the second
aspect may also constitute features, advantages, and
effects for the firstaspect. The drive apparatus comprises
a drive motor and a propulsion element. The drive motor
is configured for driving the transmission input shaft. The
propulsion element is configured for being mechanically
linkable to the transmission output shaft.

[0025] The drive apparatus may be used for the water
vehicle. The drive apparatus may be configured for a
propulsion of the water vehicle. The drive motor may be
formed as an electric motor or a combustion engine. The
propulsion element may be formed as a propeller, for
example as a non-foldable propeller, a fixed propeller, a
fixed pitch propeller or a feathering propeller.

[0026] In one embodiment of the drive apparatus, the
drive apparatus may comprise a propulsion module hav-
ing the propulsion shaft and the propulsion element. The
propulsion element may be torque-proofly connected to
the propulsion shaft being rotatably supported at a sta-
tionary element. The stationary element may be formed
by the hull of the water vehicle or a housing of the drive
apparatus. This has the advantage that the propulsion
element may be supported rotatably, e.g. by a bearing
unit, in a stable manner by the propulsion shaft. The
propulsion shaft may extend from an inner side of the
water vehicle through the hull to an outside of the water
vehicle into the water. This has the advantage that the
bearing unit may be positioned within the water vehicle
and separated from the water. This leads to a high lifetime
of the drive apparatus.

[0027] In one embodiment of the drive apparatus, the
propulsion element comprises a fixed propeller. This can
ensure that every time that the water vehicle is moved
within the water, e.g. in the sailing mode, the propulsion
elementis propelled, e.g. by the drag effect. Thus, driving
the lubrication pump device and lubrication of elements
of the drive apparatus is ensured as long as the water
vehicle is moved through the water.

[0028] In one embodiment of the drive apparatus, the
drive apparatus may comprise the output transmission
having an input bevel gear and an output bevel gear. The
input bevel gear may be configured for being mechani-
cally linkable to the transmission output shaft. The output
bevel gear may be configured for being mechanically
linkable to the propulsion shaft.

[0029] The input bevel gear may be mechanically link-
able to the transmission output shaft via a shift element.
The input bevel gear may be mechanically linked to the
transmission output shaft. The input bevel gear may be
torque-proofly connectable to the transmission output
shaft via a shift element. The input bevel gear may be
torque-proofly connected to the transmission output
shaft. The output bevel gear may be mechanically link-
able to the propulsion shaft via a shift element. The output
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bevel gear may be mechanically linked to the propulsion
shaft. The output bevel gear may be torque-proofly con-
nectable to the propulsion shaft via a shift element. The
outputbevel gear may be torque-proofly connected to the
propulsion shaft. The transmission output shaft and the
propulsion shaft may be arranged transversely, for ex-
ample perpendicularly, to each other. The output trans-
mission may provide a transmission ratio from the input
bevel gear to the output bevel gear of 1, >1 or <1.
[0030] In one embodiment of the drive apparatus, the
transmission output shaft, the output transmission, and
the propulsion module may be formed as a POD drive. A
POD drive or an azimuth thruster may comprise a hous-
ing called POD. The transmission output shaft, the output
transmission, and the propulsion module may be housed
at least partially by the housing. The housing may be
fluidly sealed. The housing may be attached to the hull.
The transmission output shaft may extend from an inside
ofthe hullto aninside of the housing. The propulsion shaft
may extend from an inside of the housing to an outside,
e.g. water. The propulsion element may be arranged at
the outside of the housing, e.g. within the water. The POD
drive may be pivotable around the transmission output
axis.

[0031] In one embodiment of the drive apparatus, the
lubrication pump device may be configured for being
driven at its input shaft in two different rotational direc-
tions and for providing a fluid output with a single flow
direction. The single flow direction may be constituted by
an unidirectional flow.

[0032] The lubrication pump device may comprise a
reversible pump creating the unidirectional flow indepen-
dent of a rotation direction of its input shaft. A reversible
pump may be configured for providing the single flow
direction independent of a rotational direction of its input
shaft. The reversible pump may provide the single fluid
direction forthe case thatitsinput shaftis drivenin the first
rotational direction, e.g. a clockwise direction, as well as
for the case that its input shaft is driven in that second
rotational direction, e.g. a counterclockwise direction.
[0033] The lubrication pump device may comprise a
bidirectional pump and a flow direction control unit being
configured for providing the unidirectional flow. A bidirec-
tional pump may be configured for providing a first flow
direction of the fluid output and a second flow direction of
the fluid output opposite to the first flow direction depend-
ing on a rotational direction of its input shaft. The bidirec-
tional pump may be configured for providing the first flow
direction forthe case thatits input shaftis drivenin the first
rotational direction, e.g. the clockwise direction, e.g. ata
first fluid output element. The bidirectional pump may be
configured for providing the second flow direction for the
case that its input shaft is driven in the second rotational
direction, e.g. the counterclockwise direction, e.g. at a
second fluid output element.

[0034] The flow direction control unit may be config-
ured for providing the single flow direction out of the first
flow direction and the second flow direction. The flow
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direction control unit may comprise a first valve and the
second valve. At least one of the first valve and the
second valve may be configured for preventing a fluid
flow when a closing condition is present. For the first
valve, the closing condition may be present if the input
shaft of the bidirectional pump device is driven in the
second rotational direction. For the second valve, the
closing condition may be present if the input shaft of the
bidirectional pump device is driven in the first rotational
direction.

[0035] At least one of the first valve and second valve
may be formed as a non-return valve. At least one of the
first valve and the second valve may be formed as a
solenoid valve. The first valve may be fluidly connected to
the first fluid output element of the bidirectional pump
device. The second valve may be fluidly connected to the
second fluid output element of the bidirectional pump
device. Each of the first valve and second valve may
be fluidly connected to a common fluid flow path. The fluid
flow path may be integrated in the lubrication arrange-
ment. The fluid flow path may constitute a fluid connec-
tion between the lubrication pump device and the non-
return valve or the at least one of the first shift element
and the second shift element.

[0036] The lubrication pump device may comprise two
unidirectional pumps and a non-return valve for each of
the unidirectional pumps for creating the unidirectional
flow. Each unidirectional pump may be configured for
providing a flow direction only for a distinct rotational
direction of its input shaft. A first unidirectional pump
may be configured for providing the first flow direction
if its input shaft is driven in the first rotational direction,
e.g. the clockwise direction. A second unidirectional
pump may be configured for providing the second flow
directionifits pump shaftis driven in the second rotational
direction, e.g. the counterclockwise direction. The re-
spective unidirectional pump may be configured for not
providing any fluid flow if the respective input shaft is
driven in any other rotational direction. The first unidirec-
tional pump and the second unidirectional pump may be
arranged coaxially. The input shaft of the first unidirec-
tional pump and the input shaft of the second unidirec-
tional pump may be torque-proofly connected to each
other. The first unidirectional pump and the second uni-
directional pump may comprise one common input shaft.
[0037] The first unidirectional pump may be fluidly
connected to a first non-return valve. The second uni-
directional pump may be fluidly connected to a second
non-return valve. The first non-return valve and the sec-
ond non-return valve may be fluidly connected to the
common fluid flow path. The fluid flow path may be
integrated in the lubrication arrangement. The fluid flow
path may constitute a fluid connection between the lu-
brication pump device and the at least one of the first shift
element and the second shift element.

[0038] In a third aspect, a water vehicle comprising a
drive apparatus according to one of the preceding em-
bodiments and aspects is provided. Further features,
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advantages, and effects of the third aspect may arise
from one of the preceding aspects. Features, advan-
tages, and effects of the third aspect may also constitute
features, advantages, and effects for one of the preced-
ing aspects. The drive apparatus is configured for a
propulsion of the water vehicle. The drive apparatus
may be mounted or installed to a stationary element,
e.g. a hull, of the water vehicle. The water vehicle may
be formed as a ship, for example as a sailing boat. The
water vehicle may provide at least the sailing mode, and
one driving mode of the combustion mode and the elec-
tric mode. In the sailing mode, a propulsion of the water
vehicle is generated by wind.

Brief description of the drawings

[0039]

Figure 1 shows a schematic sketch of a sectional
view of an embodiment of a drive apparatus with a
lubrication arrangement according to an embodi-
ment.

Figure 2 shows a sectional view of an embodiment of
the drive apparatus with the lubrication arrangement
of Figure 1.

Figure 3 shows an oil flow diagram of an embodiment
of the drive apparatus with the lubrication arrange-
ment of Figures 1 and 2.

Figure 4 shows a schematic sketch of an embodi-
ment of a water vehicle with the drive apparatus of

Figures 1 to 3.

Detailed description of embodiments

[0040] Figure 1 shows a schematic sketch of a sec-
tional view of an embodiment of a drive apparatus with a
lubrication arrangement. The lubrication arrangement is
configured for being used in a water vehicle and com-
prises a transmission input shaft 34, a first shift element
36, asecond shiftelement 37, a transmission output shaft
35, and alubrication pump device 17. The water vehicle is
formed by a sailing boat having sails and a drive appa-
ratus with a drive motor 11, an electric motor in the
present embodiment, a transmission module 30, an out-
put transmission 38, and a propulsion module 40. The
propulsion module 40 comprises a propulsion shaft 41
and a propulsion element 42, which is formed as a fixed
propeller. The water vehicle comprises two driving
modes: a sailing mode in which wind provides a propul-
sion for the water vehicle, and an electric mode in which
the drive motor 11 provides a propulsion for the water
vehicle.

[0041] The first shift element 36 and the second shift
element 37 are formed as multi-disc clutches in the
present embodiment. The transmission input shaft 34
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is configured for being driven by the drive motor 11. The
transmission output shaft 35 is configured for being me-
chanically linked to a propulsion element 42 for a propul-
sion of the water vehicle. The first shift element 36 and the
second shift element 37 are configured for providing and
removing a mechanical link between the transmission
input shaft 34 and the transmission output shaft 35. The
lubrication pump device 17 is mechanically linked to the
transmission output shaft 35 and is configured for being
driven by the propulsion element 42 via the transmission
outputshaft 35 for lubricating the first shift element 36 and
the second shift element 37 in the sailing mode of the
water vehicle. This lubrication also takes place when the
first shift element 36 and the second shift element 37 are
disengaged. If the water vehicle is moved through water,
the propulsion element 42 is driven by a drag effect. Thus,
lubrication of the first shift element 36 and the second
shift element 37 is ensured as long as the water vehicle is
moved through water.

[0042] In the following further details of the lubrication
arrangement, the drive apparatus and the water vehicle
are described. The lubrication arrangement further com-
prises a main pump device 16. The main pump device 16
is configured for lubricating the first shift element 36 and
the second shift element 37 as well as operating the first
shiftelement 36 and the second shiftelement 37. Aninput
shaft of the main pump device 16 is mechanically linked
to a driveshaft of the drive motor 11. Thus, the main pump
device 16 is configured for being driven by the drive motor
11. The input shaft of the main pump 16 is arranged
coaxially with an input shaft of the lubrication pump
device 17.

[0043] The transmission module 30 is arranged in an
axial direction between the main pump device 16 and the
lubrication pump device 17. The transmission module 30
comprises afirstinputgear 31, which is formed as a bevel
gear, a second input gear 32, which is formed as a bevel
gear, and an output gear 33, which is formed as a crown
gear. The input shaft of the lubrication pump device 17 is
torque-proofly connected to the second input gear 32.
[0044] Thefirstinputgear31 andthe secondinputgear
32 are arranged at opposing sides of the transmission
output shaft 35 perpendicular to a rotation axis of the
transmission output shaft 35. The transmission input
shaft 34 is arranged perpendicularly to the transmission
output shaft 35. The first input gear 31 and the second
input gear 32 are arranged coaxially to the transmission
input shaft 34. The output gear 33 is torque-proofly con-
nected to the transmission output shaft 35. The first input
gear 31 is torque-proofly connectable to the transmission
input shaft 34 via the first shift element 36. The second
input gear 32 is torque-proofly connectable to the trans-
mission input shaft 34 via a second shift element 37. The
first input gear 31 and the second input gear 32 are in
engagement with the output gear 33. Accordingly, the
output gear 33 is drivable by the firstinput gear 31 in afirst
rotational direction, e.g. a clockwise direction, and is
drivable by the second input gear 32 in a second rota-
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tional direction, e.g. a counterclockwise direction, oppo-
site to the first rotation direction. The transmission mod-
ule 30 is formed as a reverse transmission.

[0045] The output transmission 38 comprises an input
bevel gearand an output bevel gear. The inputbevel gear
is torque-proofly connected to the transmission output
shaft 35. The output bevel gear is torque-proofly con-
nected to the propulsion shaft 41. The transmission out-
put shaft 35 and the propulsion shaft 41 are arranged
perpendicularly with respect to each other. The propul-
sion element 42 is torque-proofly connected to the pro-
pulsion shaft 41. The transmission output shaft 35 and
the propulsion shaft 41 are rotatably supported at a
stationary element of the water vehicle. Thus, the propul-
sion element 42 is rotatably supported via the propulsion
shaft 41.

[0046] Figure 2 shows a sectional view of an embodi-
ment of the drive apparatus with the lubrication arrange-
ment of Figure 1. The input shaft of the lubrication pump
device 17 is torque-proofly connected to an intermediate
shaft being torque-proofly connected to the second input
gear 32. The transmission input shaft 34 is supported
rotatably at the intermediate shaft via a bearing unit, a
conic bearing at present. The intermediate shaft is rota-
tably supported at the stationary element, via a bearing
unit, a double-row ball bearing at present. The lubrication
pump device 17 is mechanically linked to the propulsion
element 42 via the second input gear 32, the output gear
33, the transmission output shaft 35, the output transmis-
sion 38, and the propulsion shaft 41. Moreover, the first
input gear 31, the first shift element 36, and the second
shift element 37 are shown.

[0047] Figure 3 shows an oil flow diagram of an embo-
diment of the drive apparatus with the lubrication ar-
rangement of Figures 1 and 2. The lubrication pump
device 17 is fluidly connected to a fluid storage area
59, which is formed as an oil sump. A filter device 57,
which is formed as an oil filter, is interposed between the
lubrication pump device 17 and the fluid storage area 59.
The lubrication pump device 17 is fluidly connected to a
non-return valve 55. The non-return valve 55 is fluidly
connected to the first shift element 36 and the second
shift element 37 for providing lubrication for discs, e.g.
friction discs, of the first shift element 36 and the second
shift element 37.

[0048] The main pump device 16is fluidly connected to
the fluid storage area 59. A filter device 57 is interposed
between the main pump device 16 and the fluid storage
area 59. The main pump device 16 is fluidly connected to
a pressure relief valve 56. The pressure relief valve 56
provides a fluid flow when the fluid comprises a minimum
fluid pressure or higher. The pressure relief valve 56 is
fluidly connected to a heat exchanger 53, which is formed
as an oil cooler. The heat exchanger 53 is fluidly con-
nected to the first shift element 36 and the second shift
element 37 for providing lubrication of the first shift ele-
ment 36 and the second shift element 37.

[0049] In addition, the main pump device 16 is fluidly
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connected to a shift valve. The shift valve provides pres-
surized fluid to the first shift element 36 and the second
shift element 37 for operating the first shift element 36
and the second shift element 37. The shift valve com-
prises a first solenoid 51 and a second solenoid 52. The
first solenoid 51 provides pressurized fluid to the first shift
element 36. The second solenoid 52 provides pressur-
ized fluid to the second shift element 37. The shift valve,
the first shift element 36, and the second shift element 37
are fluidly connected to the fluid storage area 59. Thus,
pressurized fluid is output after engaging at least one of
the first shift element 36 and the second shift element 37.
[0050] Figure 4 shows a schematic sketch of an em-
bodiment of a water vehicle with the drive apparatus of
Figures 1 to 3. The water vehicle is formed as a sailboat
and comprises a hull 8, wherein the drive apparatus is
mounted inside of the hull 8. The water vehicle comprises
asail forits propulsion by wind. The propulsion module 40
with the propulsion shaft 41 and the propulsion element
42 is arranged at a lower side of the hull 8.

List of reference signs

[0051]

8 Hull

11 Drive motor

16  Main pump device

17  Lubrication pump device
30 Transmission module

31 Firstinput gear

32  Second input gear

33  Output gear

34  Transmission input shaft
35  Transmission output shaft
36  First shift element

37  Second shift element

38  Output transmission

40  Propulsion module

41  Propulsion shaft

42  Propulsion element

51 First solenoid

52  Second solenoid

53 Heat exchanger

55  Non-return valve

56  Pressure relieve valve
57  Filter device

59  Fluid storage area

Claims

1. Alubrication arrangementfor a water vehicle, where-
in the lubrication arrangement comprises a transmis-
sion input shaft (34) being configured for being dri-
ven by a drive motor (11), a transmission output shaft
(35) being configured for being mechanically linked
to a propulsion element (42) for propulsion of the
water vehicle, a shift element (36, 37) being config-
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ured for providing and removing a mechanical link
between the transmission input shaft (34) and the
transmission output shaft (35), and a lubrication
pump device (17) being mechanically linked to the
transmission output shaft (35) and being configured
for being driven by the propulsion element (42) via
the transmission output shaft (35) for lubricating the
shift element (36, 37) in a sailing mode of the water
vehicle when the shift element (36, 37) is disen-
gaged.

The lubrication arrangement according to claim 1,
characterized in that the lubrication arrangement
comprises a main pump device (16) that is config-
ured for being driven by the transmission input shaft
(34) and for operating the shift element (36, 37).

The lubrication arrangement according to one of the
preceding claims, characterized in that the main
pump device (16) and the lubrication pump device
(17) are arranged coaxially to the transmission input
shaft (34).

The lubrication arrangement according to one of the
preceding claims, characterized in that the lubrica-
tion arrangement comprises a transmission module
(30) having afirstinput gear (31), asecond inputgear
(32) and an outputgear (33), wherein the output gear
(33) is torque-proofly connected to the transmission
output shaft (35), the first input gear (31) is torque-
proofly connectable to the transmission input shaft
(34) via afirst shift element (36) and the second input
gear (32) is torque-proofly connectable to the trans-
mission input shaft (34) via a second shift element
(37), and the first input gear (31) and the second
input gear (32) are arranged coaxially to each other
and are in engagement with the output gear (33)
such that the output gear (33) is drivable by the first
input gear (31) in a first rotational direction and is
drivable by the second input gear (32) in a second
rotational direction opposite to the first rotation direc-
tion.

The lubrication arrangement according to claim 4,
characterized in that the first shift element (36) and
the second shift element (37) are formed as friction
clutches and are arranged coaxially to each other.

The lubrication arrangement according to claim 4 or
5, characterized in that an input shaft of the lubrica-
tion pump device (17) is torque-proofly connected to
the second input gear (32).

A drive apparatus for a water vehicle, wherein the
drive apparatus comprises a lubrication arrange-
ment according to one of claims 1 to 6, a drive motor
(11) being configured for driving the transmission
input shaft (34), and a propulsion element (42) being



10.

1.

12.

13.

15 EP 4 682 046 A1

configured for being mechanically linkable to the
transmission output shaft (35).

The drive apparatus according to claim 7, charac-
terized in that the drive apparatus comprises a
propulsion module (40) having a propulsion shaft
(41) and the propulsion element (42), wherein the
propulsion element (42) is torque-proofly connected
to the propulsion shaft (41) being rotatably supported
at a stationary element.

The drive apparatus according to claim 7 or 8, char-
acterized in that the propulsion element (42) com-
prises a fixed propeller.

The drive apparatus according to claim 8 or 9, char-
acterized in that the drive apparatus comprises an
output transmission (38) having an input bevel gear
and an output bevel gear, the input bevel gear being
configured for being mechanically linkable to the
transmission output shaft (35) and the output bevel
gear being configured for being mechanically link-
able to the propulsion shaft (41).

The drive apparatus according to claim 10, charac-
terized in that the transmission output shaft (35), the
output transmission (38) and the propulsion module
(40) are formed as a POD drive.

The drive apparatus according to one of claims 7 to
11, characterized in that the lubrication pump de-
vice (17) is configured for being driven at its input
shaft in two different rotational directions and for
providing a fluid output with a single flow direction.

A water vehicle comprising a drive apparatus ac-
cording to one of the claims 7 to 12 being configured
for propulsion of the water vehicle.
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