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Description

Technical background

[0001] This invention relates to a hydraulic apparatus
comprising one or more oil tanks.
[0002] The oil tank of a hydraulic apparatus is gener-
ally a rectangular container in which the oil flow is non-
uniform. This being the case, part of the oil may remain
in the tank even for a long time without being brought to
the circulation. For example, the separation of air and
water may be defective, and the oil volume is also oth-
erwise poorly utilized.
[0003] In a hydraulic apparatus the electric motor and
hydraulic components are traditionally located on top of
the oil tank or in its immediate vicinity, e.g. on the same
assembly base. On one hand, this type of apparatus is
easy to service and use, but on the other hand, noise
produced by the apparatus is very difficult to eliminate
from the operation site. Due to a high noise level, it is
generally necessary to locate the apparatus in a sepa-
rate hydraulic unit room, away from the operation site.
Locating in a separate room adds to the construction
costs, on one hand, and on the other, also remarkably
increases the need of hydraulic piping and oil.

Description of invention

[0004] A hydraulic apparatus has now been invented
in which the oil tank is in an extremely efficient use. To
achieve this objective, the invention is characterized by
the features that are specified in the independent
claims. Some of the preferred embodiments of the in-
vention are set forth in the other claims.
[0005] The term 'hydraulic apparatus' as used in this
patent application refers to any apparatus with one or
more hydraulic actuators connected thereto. A 'hydrau-
lic component' refers to any component connected to a
hydraulic apparatus. 'Other hydraulic component' in turn
refers to any hydraulic component connected to a hy-
draulic apparatus with the exception of the electric mo-
tor, hydraulic pump and oil tank.
[0006] The hydraulic apparatus according to the in-
vention comprises one or more oil tanks provided with
means for controlling the hydraulic oil flow to the tan-
gential direction.
[0007] This technical solution increases for its part the
adaptability of the apparatus to various applications. A
tangential flow decreases blind spots in relation to the
flow in the oil tank. Due to this, for example the separa-
tion of air and water also improves compared to a tradi-
tional oil tank. The oil tank volume is then efficiently used
and thus the total volume of the hydraulic apparatus is
preferably used as well as possible. Another essential
advantage of this is improved oil purification, as the total
oil volume can be brought to the purification circulation.
[0008] According to one embodiment of the invention,
the oil tank comprises an at least partially spiral guide

plate for controlling the oil flow tangentially and spirally.
This technical solution essentially improves for its part
the utilization of space in the oil tank, for example, by
increasing the oil path length.
[0009] According to one embodiment of the invention,
the upper part of the oil tank is provided with an oil supply
pipe having a tangentially directed supply. Preferably in
the lower part of the oil tank there is a discharge pipe
with a tangentially directed discharge. The oil tank pref-
erably has an inclined bottom plate. With these solu-
tions, applied either in combination or separately, the oil
flow in the oil tank is further improved.
[0010] According to one embodiment of the invention,
one or more separate power units that are disconnected
from the oil tank are attached to the hydraulic apparatus,
these power units having an at least partially opening
external cladding, and one or more electric motors and
hydraulic pumps as well as one or more other hydraulic
components can be installed in the power unit.
[0011] This type of apparatus design is extremely flex-
ible. Due to the external cladding, the apparatus can be
installed directly at the operation site and thus no sep-
arate hydraulic unit room is required. In addition, the pip-
ing of the apparatus and the whole hydraulic system is
simplified, as the operation site can be in the immediate
vicinity of the hydraulic apparatus. Another advantage
of a power unit that is separate from the oil tank is that
the oil tanks and power units can be modularly com-
bined. Hydraulic apparatuses can be assembled with a
varying number of oil tanks and a varying number of
power units. According to the requirements of use, for
example an oil tank or a power unit or both can be later
added to the hydraulic apparatus.
[0012] The power unit preferably comprises an inter-
nal wall for installing the electric motor, hydraulic pump
and/or one or more other hydraulic components. Pref-
erably the internal wall is provided with one or more per-
forated plates for installing the hydraulic components.
[0013] According to one embodiment of the invention,
the external cladding of the power unit is at least partially
sound-insulated for reducing the noise produced by the
apparatus.
[0014] According to one embodiment of the invention,
the power unit comprises at least one separate pump
compartment and one separate component compart-
ment and an at least partially opening external cladding
part, and the electric motor and hydraulic pump are in-
stalled in the separate pump compartment of the power
unit and one or more other hydraulic components are
installed in the separate component compartment of the
power unit. This is especially advantageous as regards
the installation and use of the machinery. This type of
hydraulic apparatus produces relatively little noise to the
environment, because the components creating a lot of
noise, electric motor and hydraulic pump, are located in
a separate pump compartment. In addition, the external
cladding parts can be sound-insulated, which further re-
duces the noise caused by the hydraulic apparatus.
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[0015] According to one embodiment of the invention,
a combination of an electric motor and hydraulic pump
is installed in an essentially vertical position in the power
unit. The advantage of the vertical assembly is e.g. that
it takes little floor installation space. Around the vertical-
ly mounted electric motor/hydraulic pump combination,
it is preferable to make a vertically shaped pump com-
partment. This kind of vertical pump compartment, hav-
ing thus a greater height than width, can carry noise up-
wards, as it allows installing the power unit more freely
in different positions. This enables to further reduce the
noise at the working level compared to e.g. traditional
hydraulic power units.
[0016] According to one embodiment of the invention,
the power unit comprises a replaceable and/or adjusta-
ble adapter plate for installing electric motors and/or hy-
draulic pumps of various sizes. This essentially diversi-
fies the use of the power unit and hydraulic apparatus,
because the same apparatus can then be used in vari-
ous applications. On the other hand, increasing/de-
creasing the power of the apparatus can be carried out
without a need to change the power unit itself at the
same time.
[0017] According to one embodiment of the invention,
the bottom of the power unit is provided with one or more
drain basins for improving safe operation and/or facili-
tating the maintenance.
[0018] According to one embodiment of the invention,
there is a sound insulator between the two or more sep-
arate compartments of the power unit. Preferably the
sound insulation of the partition wall essentially reduces
noise in the component compartment. Consequently, it
is possible to work with reduced noise for example dur-
ing the adjustment and use of the hydraulic apparatus.
The assembly and use of an apparatus, which is essen-
tially totally sound-insulated for its external cladding and
comprises a sound-insulated partition wall between its
pump compartment and component compartment, is
extremely flexible in various applications. The sound in-
sulator used for the partition wall can be e.g. 50-200 mm
wide mineral wool, preferably such as 75-125 mm min-
eral wool.
[0019] Preferably between the two or more separate
compartments of the power unit there are one or more
air channels for guiding the cooling air for one or more
separate compartments. The air channel, for its part, im-
proves the sound insulation. The air channel also carries
noise increasing thus further the installation possibilities
of the apparatus. Preferably the air channel is essential-
ly vertical in which case it preferably carries noise away
from the power unit. The walls of the air channel are pref-
erably made partly or completely of the wall components
of the partition wall. The air channel can be made struc-
turally curvy, whereby the noise carried to the air chan-
nel is damped relatively efficiently due to a large noise
abatement area. The air channel can be preferably lo-
cated inside a sound insulator, such as mineral wool.
[0020] According to one embodiment of the invention,

above one or more compartments of the power unit
there is provided a ceiling part equipped with air guides
for guiding the cooling air to and/or from the power unit
compartment. This for its part enables efficient cooling
of the components in the compartment. The air guide
can be preferably connected to the ventilation of the op-
erating room and in this case it is possible to utilize the
heat created by the apparatus for the heating of the op-
erating room, for example, by guiding the exhaust air to
the heat exchange equipment. Leading the air out of the
power unit to the ventilation channels improves for its
part the installation possibilities and use of the appara-
tus by reducing heat and noise load at the operation site.
[0021] According to one embodiment of the invention,
the air guide of the power unit and the air channel of the
partition wall are connected to the air guides in the ceil-
ing part for cooling one or more compartments. This im-
proves cooling and sound insulation of the apparatus
and increases, for its part, the installation possibilities
of the apparatus.
[0022] Ventilation of the power unit can be based ei-
ther on free ventilation or forced ventilation or a combi-
nation thereof. For ventilation, for example separate
fans can be used to improve ventilation. Along with air,
heat is removed from the power unit at the same time.
The fan of one of the components, such as the fan of
the electric motor, is preferably used for ventilation.
[0023] The air guides can be preferably installed for
example in such a manner that the air supply guide is
above the electric motor of the pump compartment and
the air exhaust guide is above the air cooler of the com-
ponent compartment. The cooling air preferably circu-
lates from the electric motor to the air channel and fur-
ther out via the air cooler.
[0024] Preferably the ceiling part of the power unit can
be at least partially sound-insulated for improving the
sound insulation of the apparatus. Sound insulation is
preferably made at least in the ceiling part of the pump
compartment of the power unit.
[0025] According to one embodiment of the invention,
the external cladding part of the power unit is essentially
completely sound-insulated. Also the ceiling part is pref-
erably essentially completely sound-insulated. These
solutions, for their part, improve the installation possi-
bilities of the apparatus in various applications. The
sound insulator can vary according to the application.
Preferably it can be e.g. 10-100 mm mineral wool, such
as 20-50 mm or 50-100 mm.
[0026] A hydraulic apparatus according to the inven-
tion can be used in very many applications. Further, the
size and capacity of the apparatus can be freely varia-
ble. The configuration of the apparatus can also vary.
The output of the electric motor can be e.g. 10-100 kW.
As for the oil tank, it can be e.g. 100-5.000 dm3. The
volumetric flow of the apparatus can be e.g. 10-500
dm3/min.
[0027] A hydraulic apparatus according to the inven-
tion can be used e.g. in applications, in which the vis-
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cosity of hydraulic oil is 10-100 cSt, such as 32 and 46
cSt.
[0028] The apparatus according to the invention can
be adapted e.g. in the following industrial hydraulic ap-
plications:

- power source for hydraulically operated machines
integral to the machine or separately located,

- modernization of hydraulically operated machines,
freely located and sound-insulated,

- a freely located apparatus enables reducing the pip-
ing need when located in connection with the actu-
ators,

- located in spaces subjected to noise limits without
a specific hydraulic room

- can be located in open spaces in the vicinity of the
personnel,

- power source for hydraulic test benches.

[0029] Applications of the marine hydraulics include
e.g. power sources for ship deck equipment and power
sources for other equipment operated with ship hydrau-
lics.
[0030] Other hydraulic components that can be in-
stalled in the power unit of the hydraulic apparatus ac-
cording to the invention can comprise the following, for
example:

- air cooler
- water cooler
- cooling circuit filter
- block
- directional valve
- pressure reducing valve
- pressure switch, pressure sensor
- pressure tapping
- manometer
- pressure filter
- pressure accumulator with shut-off and safety

valves
- electric cabinet, electric equipment
- hydraulic hoses and pipes
- quick connectors.

Detailed description of invention

[0031] Some of the embodiments of the invention are
described below in detail making reference to the en-
closed drawings.
[0032] Figure 1 shows a hydraulic apparatus accord-
ing to the invention with the power unit wall partially
opened.
[0033] Figure 2 shows a hydraulic apparatus accord-
ing to Figure 1, in which the external cladding part is
removed, seen from one direction.
[0034] Figure 3 shows a hydraulic apparatus accord-
ing to Figure 1, in which the external cladding part is
removed, seen from another direction.

[0035] Figure 4 shows a power unit provided with a
ceiling part.
[0036] Figure 5 is a sectional view of the oil tank 3.
[0037] Figure 6 is a sectional view of the power unit.
[0038] Figure 1 shows a hydraulic unit 1 with a power
unit 2 and an oil tank 3 located outside the power unit
2. The power unit 2 comprises a pump compartment 4
and a component compartment 5. The external cladding
part 6a, 6b of the power unit 2 is partially opened. Figure
1 also shows an electric motor 7 installed in the pump
compartment 2. The outer surface of the oil tank 3 is
additionally provided with connecting pipes 9.
[0039] Figure 2 shows a hydraulic unit 1 according to
Figure 1 with a power unit 2 and an oil tank 3 located
outside the power unit 2. The external cladding part 6a,
6b of the power unit 2 is completely removed for showing
the assembly of the components of the hydraulic appa-
ratus 1. The power unit 2 comprises a pump compart-
ment 4 and a component compartment 5. The power
unit 2 comprises a bottom part 23 and an internal parti-
tion wall 11. The pump compartment 4 comprises a
catchment basin 19 on the bottom part 23. Installed in
the pump compartment 4 there are an electric motor 7
and a hydraulic pump 8 connected to each other and
supported by a mounting frame 21 that is connected to
the partition wall 11. The hydraulic pump 8 is connected
to the other hydraulic components (not shown) of the
component compartment 5 with hydraulic hoses 10,
while these components are connected to the oil tank 3
with another set of hydraulic hoses 10. In the oil tank 3
there are shown a tank part 31, an intermediate part 37
and a base part 32 with a drain basin 33 at its upper
edge. Above the oil tank 3 there is a conical ceiling 34
with hydraulic equipment 35 of the oil tank on top.
[0040] Figure 3 shows a hydraulic unit 1 according to
Figure 1 with a power unit 2 and an oil tank 3 located
outside the power unit 2. The external cladding part 6a,
6b of the power unit is completely removed for showing
the assembly of the components of the hydraulic appa-
ratus. The power unit 2 comprises a pump compartment
4 and a component compartment 5. The power unit
comprises a bottom part 23 and an internal partition wall
11. The internal partition wall 11 is fastened to the bot-
tom part 23 with a support bar 20. The internal partition
wall is provided with a perforated plate 18 for installing
the hydraulic components. The pump compartment 4
and the component compartment 5 have a catchment
basin 19 on the bottom part 23. For providing an exam-
ple, in the component compartment 4, other hydraulic
components 12-16 are shown of which some are con-
nected to the oil tank 3 with hydraulic hoses 10. The oth-
er hydraulic components 12-16 shown in Figure 3 in-
clude a cooler 12, a valve 13, a pressure accumulator
14, a filter 15 and a circulation pump 16. In the oil tank
3 there are shown a tank part 31, an intermediate part
37 and a base part 32 with a drain basin 33 at its upper
edge. Above the oil tank 3 there is a conical ceiling 34
with hydraulic equipment 35 of the oil tank on top. The
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outer surface of the oil tank 3 is additionally provided
with connecting pipes 9.
[0041] Figure 4 shows a power unit 2 of the hydraulic
apparatus having a ceiling part 41 above the pump com-
partment 4 and component compartment 5. The ceiling
part 41 is provided with an inlet air guide 44 and an outlet
air guide 43. A vertically adjustable guide closure 42 can
be installed above the inlet air guide 44. The power unit
2 comprises a pump compartment 4 and a component
compartment 5. The figure also shows the external clad-
ding part 6a of the pump compartment 4. The power unit
comprises a bottom part 23 and an internal partition wall
11. The pump compartment 4 and the component com-
partment 5 have a catchment basin 19 on the bottom
part 23. In the pump compartment 4 there is installed a
combination of an electric motor and hydraulic pump 7-8
connected to each other and supported by a mounting
frame 21 present on the partition wall 11. The internal
partition wall 11 is fastened to the bottom part 23 with a
support bar 20. The internal partition wall is provided
with a perforated plate 18 for installing the hydraulic
components. The internal partition wall is provided with
a sound insulator 24 and an air channel 22 for guiding
the cooling air. The outlet air guide 43 of the ceiling part
41 is installed above the air channel 22 for guiding the
air removed from the compartments 4, 5 via the air chan-
nel 22. In the component compartment 4, other hydrau-
lic components 12-16 and hydraulic hoses 10 are
shown.
[0042] Figure 5 shows a sectional view of the oil tank
3. It comprises a tank part 31, an intermediate part 37
and a base part 32 with a drain basin 33 at its upper
edge. A conical ceiling 34 can be installed supported by
the edge 31 a of the tank part 31 of the oil tank. Inside
the tank part 31 there is a spiral guide plate 36 compris-
ing a center pipe 36a and spiral wings 36b. The base
part 32 has an inclined basin bottom 39, on top of which
a catchment basin 38 of the tank is formed. For supply-
ing and removing oil the tank part 31 additionally com-
prises a tangentially directed supply pipe 49 and a dis-
charge pipe 48.
[0043] Figure 6 shows a sectional view of a power unit
2 comprising a pump compartment 4 and a component
compartment 5 with a ceiling part 41 on top. The ceiling
part 41 is provided with an inlet air guide 44 and an outlet
air guide 43. The figure also shows the external cladding
part 62 of the pump compartment 4 having also an inlet
air grill 45. The power unit comprises a bottom part 23
and an internal partition wall 11. In the connection points
of the bottom part 23 and the ceiling part 41 as well as
of the external cladding part 6a there is a sealing 46 for
sealing the constructions. The pump compartment 4
and the component compartment 5 have a catchment
basin 19 on the bottom part 23. Installed in the pump
compartment 4 there is a combination of an electric mo-
tor and hydraulic pump 7-8 connected to each other and
supported by an adapter plate 21 present on the parti-
tion wall 11. The internal partition wall is provided with

a perforated plate 18 for installing the hydraulic compo-
nents. The internal partition wall 11 is provided with a
sound insulator 24 and an air channel 22 for guiding the
cooling air. The air channel 22 is formed of the wall com-
ponents 11 a of the partition wall 11. The component
compartment 5 is additionally provided with an air cooler
47.

Claims

1. A hydraulic apparatus comprising one or more oil
tanks (3), characterized in that the oil tank (3) has
means (36, 48, 49) for guiding the hydraulic oil flow
to the tangential direction.

2. A hydraulic apparatus as set forth in claim 1, char-
acterized in that the oil tank (3) comprises an at
least partially spiral guide plate (36) for guiding the
oil flow to the tangential direction.

3. A hydraulic apparatus as set forth in claim 1 or 2,
characterized in that in the upper part of the oil
tank (3) there is an oil supply pipe (49) with a tan-
gential supply.

4. A hydraulic apparatus as set forth in any of the
above claims, characterized in that in the lower
part of the oil tank (3) there is an oil discharge pipe
(48) with a tangential discharge.

5. A hydraulic apparatus as set forth in any of the
above claims, characterized in that the hydraulic
apparatus (1) comprises one or more power units
(2) connected thereto and separated from the oil
tank (3), the power units having at least one sepa-
rate pump compartment (4) and one separate com-
ponent compartment (5) and an at least partially
opening external cladding part (6a, 6b), and that the
electric motor (7) and the hydraulic pump (8) are
installed in the separate pump compartment (4) of
the power unit (2) and one or more other hydraulic
components (12-16) are installed in the separate
component compartment (5) of the power unit (2).

6. A hydraulic apparatus as set forth in claim 5, char-
acterized in that a combination of an electric motor
and hydraulic pump (7, 8) is installed in an essen-
tially vertical position in the power unit (2).

7. A hydraulic apparatus as set forth in claims 5-6,
characterized in that the power unit (2) comprises
a replaceable and/or adjustable adapter plate (21)
for installing electric motors and/or hydraulic pumps
(7, 8) of various sizes.

8. A hydraulic apparatus as set forth in claims 5-7,
characterized in that between the two or more
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separate compartments (4, 5) of the power unit (2)
there is a sound insulator (24).

9. A hydraulic apparatus as set forth in claims 5-8,
characterized in that between the two or more
separate compartments (4, 5) of the power unit (2)
there are one or more air channels (22) for guiding
the cooling air and/or improving the sound insula-
tion of one or more separate compartments (4, 5)
of the power unit (2).

10. A hydraulic apparatus as set forth in claims 5-9,
characterized in that the power unit (2) comprises
a ceiling part (41) with one or more air guides (43,
44) for guiding the inlet air and/or outlet air.

11. A hydraulic apparatus as set forth in claim 10, char-
acterized in that the air guide (43, 44) of the ceiling
part (41) is connected to one or more air channels
(22) for guiding the cooling air.

12. A hydraulic apparatus as set forth in claims 5-11,
characterized in that the external cladding part
(6a, 6b) of the power unit (2) is at least partially
sound-insulated.

13. A method for manufacturing a hydraulic apparatus
comprising one or more oil tanks (3), characterized
in that connected to the oil tank (3) are means (36,
48, 49) for guiding the hydraulic oil flow to the tan-
gential direction.

14. A method for using a hydraulic apparatus as set
forth in claims 1-12 or a hydraulic apparatus man-
ufactured according to claim 13, characterized in
that the hydraulic apparatus (1) is used in the in-
dustrial hydraulics and/or marine hydraulics.
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