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(57) A vacuum pump, based on a rotor with at least
one vane housed in a pump chamber, which prevents
fluid extraction flow from being blocked by means of an
assembly of multiple outlets. Said outlet assembly com-
prises at least a first outlet conduct (100) with a first inner
aperture (110) and a first outer aperture (120), and at
least a second outlet conduct (200) with a second inner
aperture (210) and a second outer aperture (220). The

first inner aperture (110) and the second inner aperture

(210) extract a fluid from an internal cavity (300) of the
vacuum pump, whereas the first outer aperture (120) and
the second outer aperture (220) expel the extracted fluid
into an outside area (400) the vacuum pump. By dispos-
ing the first inner aperture (110) and the second inner
aperture (210) at different heights, any accumulated par-
ticle which could block the extraction flow tends to gather
around the first outlet conduct (100). Therefore, even in
case said first outlet conduct (100) is partially o fully
blocked, the second outlet conduct (200) can carry on

with the extraction.
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Description
FIELD OF THE INVENTION

[0001] The presentinvention has its application within
the vacuum pump sector, and especially, in the industrial
area engaged in providing rotary-vane pumps where a
rotor creates subspaces when moved within a pump
chamber.

BACKGROUND OF THE INVENTION

[0002] Rotary-vane vacuum pumps are typically based
in a pump chamber where a rotor with one or more slots
is housed. A vane is partially or fully introduced into each
slot of the rotor. Since the inner volume of the pump
chamber is greater than the volume occupied by the rotor
and the vanes, a centrifugal force applied to the rotor
results in the generation of subspaces. That s, the pump
chamber is designed to enable the vanes to go in and
outof the rotor alternatively, creating cavities of a variable
volume.

[0003] A fluid inlet located in a wall of the pump cham-
ber wall is connected to an external device whose pres-
sure needs to be lowered, feeding the pump chamber
with a compressible fluid, such as air or any other gas.
As the position of the fluid inlet is fixed, but the vanes
move during pump operation, the inlet point periodically
feed different cavities or subspaces. A fluid outlet, also
located in a pump chamber wall, extracts the fluid from
the chamber as the pressure in the cavity is greater than
the pressure outside the vacuum pump. Note that the
vacuum pump may comprise any number of additional
chambers and/or conducts acting as intermediate stages
between the pump chamber and the outside.

[0004] Forexample, US-3,468,260-A presents an ear-
ly approach to the rotary-vane concept. In this case, the
rotor comprises four radially positioned vanes, each vane
further comprising a U-shaped notch for pressure bal-
ancing. Rotation of the vanes, whose transverse edges
are sandwiched between complementing camming sur-
faces, generates a cyclical volume decrease. A single
inlet port is provided at the point of maximum volume,
whereas a single outlet port is provided at the point of
minimum volume.

[0005] US-6,296,460-B1 and US-6,688,862-B2
present more recent examples of pump chamber archi-
tectures. In the first case, instead of relying on fully-rigid
elements, each of the four radially positioned vanes com-
prises a resilient diaphragm, sealed to the pump cavity.
A rotating compression plate with a plurality of rollers
cyclically deforms the diaphragms, increasing fluid flow
between the inlet and outlet of each cavity. In the second
case, the pump chamber housing the rotor is surrounded
at an external pressure chamber with a piston under hy-
draulic pressure, and on the opposite end by a seated
spring. This assembly enables relative displacements
between the vacuum pump elements in response to pres-
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sure differentials, hence regulating the resulting output
flow.

[0006] Regardless of the particular implementation of
the pump chamber, the rotor, and any auxiliary chamber
connected thereto, the extracted fluid always needs to
be expelled outside the vacuum pump. This fluid expul-
sion may be performed directly to the atmosphere (or
any other kind of free-space medium), or towards another
device, for further conduction or treatment of the expelled
fluid. In both cases, this final fluid expulsion outside the
vacuum pump is particularly sensible to blockages
caused by particles generated both inside and outside
the pump, which may result in reduced performance or
internal damage.

[0007] Firstly, since the expelled fluid is compressed
prior to chamber release, condensation phenomena may
occur. The presence of humidity and/or the thermal con-
ditions may also result in fully or partially outlet blockage.
For example, humidity condensation may result in the
creation of a water-like layer in the bottom surface of the
last chamber before the final fluid expulsion. A temper-
ature decrease could freeze said layer, further obstruct-
ing fluid passage. Similar undesired situations could ap-
pear with liquids carried by the fluid due to contamination
(such as oil or grease), external dirt, internal component
wear, or any other internal or external source of blocking
particles.

[0008] Therefore, there is still the need in the state of
the art of an outlet arrangement for rotary-vane vacuum
pumps that maintains fluid extraction in the presence of
any kind of particle threatening to block the vacuum out-
let, regardless of whether said particles are generated
inside or outside the pump. This would further prevent
performance reduction and internal damage, and would
increase the device lifespan.

SUMMARY OF THE INVENTION

[0009] The invention provides a solution for this prob-
lem by means of an outlet assembly according to claim
1. Preferred embodiments of the invention are defined in
dependent claims.

[0010] The current invention solves all the aforemen-
tioned problems by disclosing an outlet assembly for a
rotary-vane vacuum pump, with an auxiliary outlet con-
duct which continues extracting a fluid from the vacuum
pump to an outside area, even if a main outlet conduct
becomes blocked during operation of the device. Note
that said outside area may either be a free-space region
surrounding the vacuum pump, or any additional system
or device which further conducts or processes the ex-
tracted fluid.

[0011] In a first aspect of the invention, an outlet as-
sembly is disclosed, which extracts afluid from aninternal
cavity of a rotary-vane vacuum pump and expels said
extracted fluid outside the vacuum pump through at least
a first outlet conduct and a second outlet conduct. The
internal cavity is preferably either a pump chamber hous-
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ing a rotor with at least one vane, or an intermediate
chamber connected to said pump chamber through at
least an intermediate outlet conduct. The at least first
outlet conduct is connected to the internal cavity through
a first inner aperture and to the outside area through a
first outer aperture, whereas the second outlet conduct
is connected to the internal cavity through a second inner
aperture and to the outside area through a second outer
aperture. In order to prevent any residual particle accu-
mulated in the internal cavity from simultaneously block-
ing both outlet conducts, the second inner aperture is
disposed ataa greater height than the firstinner aperture.
[0012] Note that the term "height" refers to an orienta-
tion defined by design as an optimal orientation for the
operation of the vacuum pump, usually with the rotor axis
in a vertical direction but a user may decide to operate
the pump in a different orientation, hence varying the
particular height difference between the first inner aper-
ture and the second inner aperture. For example two out-
let conduits with their inner apertures at the same height,
measured along a direction parallel to the rotor axis, when
using the pump in a non-vertical orientation (the axis of
the rotor non vertical) will have the inner aperture of the
conducts at different heights. Thus the height is not re-
lated to the length of the outlet conducts or to the length
of the part of the conducts that opens to the intermediate
cavity but to the fact that the inner apertures of the con-
ducts are not at the same height related to a possibility
of particles of entering or blocking the inner apertures.
Preferably the height is defined along an axis perpendic-
ular to a wall of the internal cavity crossed by the first
outlet conduct. Alternatively, the height can be defined
along an axis perpendicular to the first and/or second
outer aperture, preferably arranged as to provide a ver-
tical flow of the fluid when extracted from the vacuum
pump. The height can also be defined in a vertical direc-
tion along a wall where the two outlets conducts open to
the outside of the pump, for example as in a vertical wall
(parallel to the axis of rotation of the rotor) of the pump
chamber.

[0013] The heightdifference between the second inner
aperture and the first inner aperture is preferably greater
than 1 mm. The diameters of the second inner aperture
and the first inner aperture are preferably greater than 1
mm.

[0014] Preferably, the wall of the internal cavity
crossed by the first outlet conduct is a bottom wall of said
internal cavity, whereas the second outlet conduct may
preferably cross the internal cavity either through the
same bottom wall, through a lateral wall or through a top
wall. Nevertheless, other alternative arrangements may
be applied, such as both the first and second outlet con-
ducts being disposed on the same lateral wall, both on
a top wall, or one on a lateral wall and one on a top wall,
always maintaining the aforementioned height difference
between their inner outputs. Again, note that the terms
"bottom"”, "top" and "lateral" refer to an orientation defined
by design as an optimal orientation for the operation of
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the vacuum pump, which does not necessarily need to
be the final orientation applied by the user.

[0015] Several preferred alternatives are disclosed in
order to implement the height difference between the first
inner aperture and the second aperture:

- Ahollow protrusion, which is part of the second outlet
conduct itself, extending said second outlet conduct
beyond the wall crossed by the second outlet con-
duct and into the internal cavity. The second inner
aperture is located in said hollow protrusion, prefer-
ably either at one of its extreme, perpendicularly dis-
posed to a main axis of the second outlet conduct;
or in a lateral of said hollow protrusion, disposed in
parallel to said main axis in a periscope-like arrange-
ment. Note that the term "main axis", refers to the
direction in which a conduct crosses the wall of the
internal cavity, without restricting any ulterior bend,
or modification in shape or direction of said conduct.

- An attachable wall, attached to an extreme of the
second outlet conduct. That is, a piece of the same
or adifferent material which is attached at an extreme
of the second outlet conduct, further extending said
second outlet conduct into the internal cavity, while
preserving flow of the fluid. As in the previous case,
the second inner aperture may be located in said
attachable wall, preferably either at one of its ex-
treme, perpendicularly disposed to a main axis of
the second outlet conduct; or in a lateral said hollow
protrusion, disposed in parallel to said main axis in
a periscope-like arrangement.

- Gathering means in the surrounding area of the first
outlet conduct, that is, a geometrical disposition
which tends to accumulate a substance that may
block the flow of the fluid. In a preferred example,
said gathering means comprise an undercut region,
an inclined wall or a frusto-conical shaped wall in a
surface of the internal cavity crossed by the first out-
let conduct.

Note that more than one of the aforementioned alterna-
tives may be combined within a single embodiment of
the outlet assembly of the invention.

[0016] The firstinner aperture and/or the second inner
aperture are preferably circular-shaped, being the first
inner aperture larger or equal to the second inner aper-
ture, as to increase fluid flow through the first outlet con-
ductin the absence of any blockage. Nevertheless, other
shapes or size arrangements may be applied in particular
embodiments of the invention.

[0017] In some embodiments the first outlet conduct
and the second outlet conduct have a variable cross sec-
tion. In an embodiment the first outlet conduct and/or the
second outlet conduct are preferably cone-shaped, that
is, the first outer aperture is preferably larger than the
firstinner aperture and the second outer aperture is larger
than the second inner aperture.

[0018] Note that although the outlet assembly prefer-
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ably comprises only two outlet conducts, with the previ-
ously-described characteristics and dispositions, alter-
native embodiments of the invention may comprise a
greater number of conducts, as long as two of them pre-
serve the aforementioned relations. That is, other partic-
ular embodiments of the invention may comprise more
than one conduct protruding into the internal cavity, with
equal or varying height, as long as at least one conduct
presents a lower height. Likewise, other particular em-
bodiments of the invention may comprise more than one
conduct with their apertures at the same or lower height
than the wall of the internal cavity, as long as the outlet
arrangement also comprises a conduct with a greater
height.

[0019] In a second aspect of the present invention, a
rotary-vane vacuum pump is disclosed, comprising:

- A pump chamber.

- A rotor with one or more vanes, housed within the
pump chamber. When said rotor moves, subspaces
are created between the vane (or vanes) of the rotor
and the pump chamber walls.

- Preferably, one or more intermediate chambers,
connected to both the pump chamber and the out-
side area. The intermediate chamber is preferably
cylindrical and is typically connected to the pump
chamber by means of at least an intermediate outlet
conduct, preferably comprising labyrinth-like ar-
rangement to reduce fluid pressure.

- Anoutletassembly according to any preferred option
and/or embodiment of the first aspect of the inven-
tion, that is, an outlet assembly comprising at least
two outlet conducts with their inner apertures at dif-
ferent heights within an internal cavity of the vacuum
pump. Said internal cavity may either be the inter-
mediate chamber, or the pump chamber.

[0020] In the particular case of the outlet assembly be-
ing directly connected to the pump chamber, and in order
to prevent protrusions or attachable walls from hindering
the rotor movement, the height difference between the
outlet conducts is preferably implemented by means of
an undercut region in the wall of said pump chamber, by
adifferent position in the lateral wall of the pump chamber
one by placing one outlet on a lateral wall and another
on a top wall.

[0021] The rotary-vane vacuum pump and the outlet
assembly of the invention therefore provide uninterrupt-
ed fluid extraction, even when other particles are accu-
mulated within the pump, such as dirt, frozen vapor, or
any other substance that may threaten to block the flow
of fluid. Additional advantages and features of the inven-
tion will become apparent from the detailed description
that follows and will be particularly pointed out in the ap-
pended claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0022] For the purpose of aiding the understanding of
the characteristics of the invention, according to a pre-
ferred practical embodiment thereof and in order to com-
plement this description, the following figures are at-
tached as an integral part thereof, having an illustrative
and non-limiting character:

Figure 1 shows a perspective view of a pump with
an outlet assembly according to one embodiment of
the invention. The cover has been partially removed
for clarity.

Figure 2 shows a perspective view of a pump with
an outlet assembly according to another embodi-
ment of the invention. A part of the cover and a part
of the pump chamber have been removed for clarity.

Figure 3 illustrates a sectional view of a first preferred
embodiment of the outlet assembly of the invention,
comprising parallel conducts in a same cavity wall,
with a hollow protrusion and an undercut region.

Figure 4 shows a second preferred embodiment of
the outlet assembly of the invention, also comprising
parallel conducts in a same cavity wall, but with a
lateral inner aperture in the hollow protrusion.

Figure 5 illustrates a third preferred embodiment of
the outlet assembly of the invention, also comprising
parallel conducts in a same cavity wall, with an at-
tachable wall for enhanced inner aperture height.

Figure 6 depicts a fourth preferred embodiment of
the outlet assembly of the invention, also comprising
parallel conducts in a same cavity wall, with a lateral
inner aperture in the attachable wall.

Figure 7 shows a fifth preferred embodiment of the
outlet assembly of the invention, comprising perpen-
dicular conducts in different cavity walls.

Figure 8 illustrates a sixth preferred embodiment of
the outlet assembly of the invention, comprising par-
allel conducts in a lateral cavity wall.

Figure 9 depicts a seventh preferred embodiment of
the outlet assembly of the invention, comprising per-
pendicular conducts in different cavity walls, and with
a conduct bend after one of the inner apertures.

Figure 10 shows a sectional view of where one of
the conducts extends such that the inner aperture is
very close to a wall of the internal cavity.

Figure 11 shows an embodiment comprising frusto-
conical shaped gathering means.
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Figure 12 shows an embodiment with gathering
means comprising an inclined wall.

DETAILED DESCRIPTION OF THE INVENTION

[0023] Note that in this text, the term "comprises" and
its derivations (such as "comprising", etc.) should not be
understood in an excluding sense, that is, these terms
should not be interpreted as excluding the possibility that
what is described and defined may include further ele-
ments, steps, etc.

[0024] Inthe context of the present invention, the term
"approximately" and terms of its family (such as "approx-
imate", etc.) should be understood as indicating values
very near to those which accompany the aforementioned
term. That is to say, a deviation within reasonable limits
from an exact value should be accepted, because a
skilled person in the art will understand that such a de-
viation from the values indicated is inevitable due to
measurementinaccuracies, etc. The same applies to the
terms "about" and "around" and "substantially".

[0025] Figures 1 and present a first preferred embod-
iment of the rotary-vane vacuum pump and of the outlet
assembly of the invention. A first outlet conduct (100)
and a second outlet conduct (200) communicate an in-
ternal cavity (300) and an outside area (400), enabling a
fluid, such as air or another gas, to be extracted from
said internal cavity (300). The flow of fluid is initially gen-
erated by a movement of a rotor inside a pump chamber
(500). Said pump chamber (500) communicates with the
internal cavity (300) through any number of conducts
and/or auxiliary chambers. In another embodiments the
internal cavity can be the pump chamber (500). The rotor
generating the flow of fluid comprises at least one slot
and at least one vane, although its particular geometry
and configuration may be implemented according to any
technology known in the state of art, independently of
the outlet assembly configuration.

[0026] The first outlet conduct (100) comprises a first
inner aperture (110) at an interface between said first
outlet conduct (100) and the internal cavity (300), and a
first outer aperture (120) at an interface between said
first outlet conduct (100) and the outside area (400). Like-
wise, the second outlet conduct (200) comprises a sec-
ond inner aperture (210) at an interface between said
second outlet conduct (200) and the internal cavity (300),
and a second outer aperture (220) at an interface be-
tween said second outlet conduct (200) and the outside
area (400).

[0027] Note that, although in all the exemplary embod-
iments of the invention, the first inner aperture (110), the
first outer aperture (120), the second inner aperture (210)
and the second outer aperture (220) are all represented
with circular shapes and constant size, particularembod-
iments of the invention may comprises apertures with
different shapes and sizes. In particular, the first inner
aperture (110) is preferably larger than the second inner
aperture (210) to increase fluid flow through the first outlet
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conduct (100) in the absence of blockages. Furthermore,
although the first outlet conduct (100) and the second
outlet conduct (200) are represented as straight cylindri-
cal conducts, particular embodiments of the invention
may comprise any kind of bends, width variations, bifur-
cations, etc. In particular, in some embodiments the first
outlet conduct (100) and the second outlet conduct (200)
may comprise a variable cross section, such as, for ex-
ample, partially conical shapes, that is, the first inner ap-
erture (110) may be smaller than the first outer aperture
(120), and the second inner aperture (210) may be small-
er than the second outer aperture (220), being the width
of the conducts increased along its path according to any
linear or non-linear variation.

[0028] Figure 3 shows in greater detail the interface
region between the first embodiment of the outlet assem-
bly and the internal cavity (300). In order to implement a
greater height at the second inner aperture (210) than at
the first inner aperture (110), the second outlet conduct
(200) comprises a cylindrical hollow protrusion (230) at
the upper end of the conduct. That is, the second outlet
conduct (200) itself protrudes from a wall of the internal
cavity (300), displacing the second inner aperture (210)
away from said wall and into a more central region of the
internal cavity (300).

[0029] Furthermore, the first outlet conduct (100) com-
prises gathering means in the surroundings of the first
inner aperture (110). In an embodiment, said gathering
means comprise an undercut region (130) in a bottom
surface of the internal cavity (300), although any alter-
native geometrical or material modification that favors
the accumulation of substances threatening to block the
outlet assembly may be implemented in other particular
embodiments. In another embodiment the gathering
means can comprise an inclined wall (140), wherein the
firstinner aperture (110) is placed in a lower position than
the second inner (210) aperture as shown in figure 11.
In another embodiment the gathering means comprise a
conical wall (150), for example a frusto-conical shaped
wall, wherein the first inner aperture (110) is placed in
the lower small base of the frustum and the second inner
aperture (210) is placed in the lateral wall, as shown in
figure 12.

[0030] By the combined action of the hollow protrusion
(230) of the second outlet conduct (200) and the undercut
region (130) of the first outlet conduct (100), any internal
or externalfluids or particles threatening to hinder regular
operation of the vacuum pump, will tend to accumulate
in the bottom area of the internal cavity (300), and more
specifically, in the gathering means around the first outlet
conduct (100). Therefore, even if said first outlet conduct
(100) becomes partially or fully blocked, the second inner
aperture (210) will be safe from pollution due to its in-
creased height.

[0031] Figure 3 is a sectional view of the same first
embodiment, where the increased width of the first outlet
conduct (100) compared to the second outlet conduct
(200) can be appreciated. As a consequence, in the ab-
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sence of blockages, the first outlet conduct (100) acts as
a primary outlet, with a greater fluid flow than the second
conduct (200). Note that although in this example the first
outlet conduct (100) is parallel to the second outlet con-
duct (200) during all their length, being the first outer ap-
erture (120) and the second outer aperture (220) located
in the same area, alternative embodiments of the inven-
tion may comprise separate paths and separate fluid ex-
pulsion regions for each conduct. Likewise, although in
this example the first outlet conduct (100) and the second
outlet conduct (200) are inscribed within a same mono-
lithic piece, which also serves as part of the bottom wall
of the internal cavity (300), embodiments of the invention
may comprise separate pieces for each conduct.
[0032] Figure 4 presents an alternative embodiment
for the interface between the second outlet conduct (200)
and the internal cavity (300). In this case, instead of dis-
posing the second inner aperture (210) at one extreme
ofthe hollow protrusion (230), as in the previous example,
said second inner aperture (210) is disposed in a lateral
wall of the hollow protrusion (230), achieving a periscope-
like configuration that further prevents any blocking par-
ticle from being introduced into the second outlet conduct
(200). That is, in this case, the second inner aperture
(210) is perpendicular to an intersection of the second
outlet conduct (200) and the wall of the internal cavity
(300) crossed by said second outlet conduct (200); as
opposedto a parallel disposition of the previous example.
Note, nevertheless, that different angles between the
second inner aperture (210) and said intersection may
be implemented in alternative embodiments of the inven-
tion. Also note that this configuration, as well as any other
configuration described herein is compatible with any
other optional feature, such as an undercut region (130),
varying conduct shapes or widths, etc.

[0033] Figure 5 illustrates an alternative approach for
increased height of the second inner aperture (210). In-
stead of a hollow protrusion (230), the second outlet con-
duct (200) comprises an attachable wall (240). That is,
although the shape and functionality of the attachable
wall (240) may be similar to those of the hollow protrusion
(230), the attachable wall (240) is not part of the conduct
itself, but an external piece attached to an end of said
conduct. Depending on the particular implementation of
the invention, said attachable wall (240) may be fabricat-
edin asame orin a different material as the second outlet
conduct (200). Also note that, although in this example
both the first outlet conduct (100) and the second outlet
conduct (200) finalize at the same level of the internal
cavity (300) wall, the attachable wall (240) may be com-
bined with a hollow protrusion (230), combining both
height increments. Likewise, both the first outlet conduct
(100) and the second outlet conduct (200) may comprise
attachable walls (240), as long as the resulting height of
the second inner aperture (210) is greater than the height
of the first inner aperture (110).

[0034] Figure 6 illustrates an alternative disposition of
the attachable wall (240), where instead of disposing the
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second inner aperture (210) at one extreme of the at-
tachable wall (240), said second inner aperture (210) is
disposed in a lateral of the attachable wall (240), again
achieving a periscope-like configuration. That is, in this
case, the second inner aperture (210) is perpendicular
to an intersection of the second outlet conduct (200) and
the wall of the internal cavity (300) crossed by said sec-
ond outlet conduct (200); as opposed to the parallel dis-
position of the previous example.

[0035] Figure 7 shows an alternative disposition where
the first outlet conduct (100) is located in a first wall of
the internal cavity (300), typically a bottom wall, whereas
the second outlet conduct (200) is located in a second
wall of the internal cavity (300), typically a lateral wall.
The first inner aperture (110) and the second inner ap-
erture (210) are hence disposed perpendicularly, the lat-
ter having an increased height without the need of includ-
ing hollow protrusions (230) or attachable walls (240) -al-
though said elements could be combined with this dis-
position in particular embodiments of the invention-.
[0036] Figure 8 presents another alternative disposi-
tion where both the first outlet conduct (100) and the sec-
ond outlet conduct (200) are located in the same lateral
wall of the internal cavity (300). The first inner aperture
(110) and the second inner aperture (210) are hence dis-
posed in parallel, the latter having an increased height,
and hence being more protected from possible blockag-
es.

[0037] Figure 9 illustrates the fact that either the first
outlet conduct (100), the second outlet conduct (200) or
both may comprise any number of bends along their path.
In this particular instance, a disposition where the first
outlet conduct (100) and the second outlet conduct (200)
are located in perpendicular walls of the internal cavity
(300) is presented. Nevertheless, any other disposition
of the outlet assembly may also comprise any number
of bends or shape modifications along the path of the
conducts.

[0038] Another embodiment is shown in figure 10,
wherein that second outlet conduct (200) protrudes from
a wall of the internal cavity (300) and extends close to a
top wall (310) of the internal cavity (300), such that the
gap between the second inner aperture (210) and the
top wall (310) is so small that prevents any particle for
entering or blocking the conduct (200).

Claims

1. Outlet assembly of a rotary-vane vacuum pump
which comprises a rotor with at least one vane
housed in a pump chamber (500), the outlet assem-
bly comprising:

- at least a first outlet conduct (100) comprising
a first inner aperture (110) adapted to extract a
fluid from an internal cavity (300), and a first out-
er aperture (120) adapted to expel the extracted



11 EP 3 536 962 A1 12

fluid into an outside area (400) of the vacuum
pump;

characterized in that the outlet assembly further
comprises:

- atleast a second outlet conduct (200) compris-
ing a second inner aperture (210) also adapted
to extract the fluid from the internal cavity (300)
of the vacuum pump, and a second outer aper-
ture (220) also adapted to expel the extracted
fluid into an outside area (400) of the vacuum
pump; being the second inner aperture (210)
disposed at a greater height than the first inner
aperture (110).

Outlet assembly according to claim 1 characterized
in that the second outlet conduct (200) comprises a
hollow protrusion (230), being the second inner ap-
erture (210) disposed at said hollow protrusion (230).

Outlet assembly according to claim 1 characterized
in that the second outlet conduct (200) comprises
an attachable wall (240), being the second inner ap-
erture (210) disposed at said attachable wall (240).

Outlet assembly according to any of the previous
claims characterized in that the first outlet conduct
(100) further comprises gathering means, in the sur-
rounding area of the first outlet conduct, adapted to
gather a blocking substance accumulated at the in-
ternal cavity (300) of the vacuum pump.

Outlet assembly according to claim 4 characterized
in that the gathering means comprise an undercut
region (130), aninclined wall (140) or a frusto-conical
shaped wall (150) in a surface of the internal cavity
(300) crossed by the first outlet conduct (100).

Outlet assembly according to any of the previous
claims characterized in that the second inner ap-
erture (210) is perpendicular to an intersection be-
tween the second outlet conduct (200) and a wall of
the internal cavity (300) crossed by said second out-
let conduct (200).

Outlet assembly according to any of claims 1 to 5
characterized in that the second inner aperture
(210) is parallel to an intersection between the sec-
ond outlet conduct (200) and a wall of the internal
cavity (300) crossed by said second outlet conduct
(200).

Outlet assembly according to any of the previous
claims characterized in that the first outlet conduct
(100) and the second outlet conduct (200) are dis-
posed intersecting a same wall of the internal cavity
(300).
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9.

10.

1.

12.

13.

14.

15.

Outlet assembly according to any of claims 1 to 7
characterized in that the first outlet conduct (100)
and the second outlet conduct (200) are disposed
intersecting two different walls of the internal cavity
(300).

Outlet assembly according to any of the previous
claims characterized in that the first inner aperture
(110) and the second inner aperture (210) are circu-
lar-shaped.

Outlet assembly according to any of the previous
claims characterized in that the first outlet conduct
(100) and the second outlet conduct (200) have a
variable cross section, .

Outlet assembly according to any of the previous
claims characterized in that the first inner aperture
(110) is larger than the second inner aperture (210).

Rotary-vane vacuum pump comprising:

- a pump chamber (500),;

- arotor housed in the pump chamber (500), the
rotor comprising at least one vane, and being
subspaces generated between the at least one
vane and the chamber wall by a movement of
the rotor;

characterized in that the vacuum pump further
comprises an outlet assembly according to any of
claims 1 to 12.

Rotary-vane vacuum pump according to claim 13
characterized in that the internal cavity (300) from
where the first inner aperture (110) and the second
inner aperture (210) are adapted to extract the fluid
is an intermediate chamber connected to the pump
chamber through at least an intermediate outlet.

Rotary-vane vacuum pump according to claim 13
characterized in that the internal cavity (300) from
where the first inner aperture (110) and the second
inner aperture (210) are adapted to extract the fluid
is the pump chamber (500).
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