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(57) Abstract: The present invention relates to an aerosol-therapy device (19), comprising a casing (10), a compressor group (20)
mounted in the casing and air intake (40) and delivery means (42) respectively to and from said compressor group. The compres-
sor group comprises a motor (22) and a compressor device (24) which can be driven by the motor to draw in and deliver air re-
spectively through the air delivery and intake means. In addition, the compressor device comprises a piston (50) attached and sup-
ported solely by the casing and a cylinder (60) sliding on the piston and eccentrically connected to the drive shaft (30) of the mo-
tor.
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"Aerosol therapy device"
DESCRIPTION

[0001]. The present invention relates to an aerosol-
therapy device of the type comprising a casing, a
compressor group mounted in said casing and air intake
means and alr delivery means respectively to and from
sald compressor group. The compressor group comprises an
electric motor and a compressor device which can be
activated by said motor to draw in air from the outside
environment and deliver it to a dispenser device,
respectively through said air intake and delivery means.
[o002]. Devices having such characteristics are known
for example in document US6318360.
[0003]. The purpose of the present invention is to
propose an aerosol-therapy device in which the assembly
of the compressor group and its fitting into the casing
of the device result considerably simplified, with a
consequent saving of time and of assembly costs of the
whole device.
[0004]. Another purpose of the invention is to make
available an aerosol-therapy device wherein the
compressor group 1is composed of a smaller number of
components than the known groups, is more reliable and
does not require maintenance.

[0005]. Such purposes are achieved by an aerosol-
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therapy device according to claim 1. The dependent claims

describe preferred or advantageous embodiments of the

device.
[o006] . The characteristics and advantages of the
device according to the invention will however be

evident from the description below, made by way of a non-
limiting example with reference to the attached figures,
wherein:

[0007]. - figure 1 is an exploded perspective view of
the aerosol-therapy device according to the invention;
[0008]. - figure 2 is a through-section of the
assembled device;

[0009]. - figure 3 shows the device sectioned at the

point of the compression device;

[0010]. - figure 4 is another cross-section view of the
device;
[0011]. - figure 5a shows an enlarged perspective view

of the sealing plug in figure 1;

[0012]. — figure 5b shows a perspective view of the
compressor device, 1in a perspective opposite to that
shown in figure 1; and |
[0013]. ~ figures 6a and 6b show two corresponding
sections of +the compressor device in an intake and
delivery phase respectively.

[001l4]. In said drawings, reference numeral 1 globally
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denotes an aerosol-therapy device according to the
invention in its entirety.

[0015]. The device 1 comprises a casing 10, a
compressor group 20 mounted in said casing and air intake
40 and delivery 42 means respectively to and from said
compressor group 20. The compressor group 20 comprises
in turn a motor 22 and a compressor device 24 which can
be activated by said motor 22 to draw in air from the
outside environment and deliver air to a dispenser device
(not shown), respectively through said air intake 40 and
delivery means 42.

[0016]. In one embodiment, the motor 22 is an inductive
rotation motor, that is of the type comprising a stator
26 and a rotor 28 which a drive shaft 30 is joined to.
[0017]. The compressor device 24 comprises a piston 50
fixed to and supported exclusively by the casing 10 and a
cylinder 60 sliding on said piston 50 and eccentrically
connected to the drive shaft 30 of the motor. Thanks to
such connection of the cylinder 60 to the drive shaft 30
by means of an eccentric, the rotation of the drive
shaft 30 translates into a substantially rectilinear
alternate movement of the cylinder 60 in relation to the
piston 50, which is, instead fixed, being joined to the
casing 10. In other words, the compressor device 24 is

activated by the motor 22 by means of a connecting rod-
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crank mechanism.

[o01l8]. Preferably, the cylinder 60 is connected to a
fan 100, described below, eccentrically.

[0019]. According to a preferred embodiment, the
cylinder 60 slides along an annular sealing membrane 52
supported by the piston 50. For example, said annular
membrane 52 is made in éelf—lubricating material.

[0020]. In a preferred embodiment, the cylinder 60
comprises a hollow head 62, which houses the piston 50 so
as to slide, and a stem 64 which extends from said head
62 for connection of the cylinder to the drive shaft 30.
The hollow head 62 and the piston 50 define between them
a cylinder chamber 66. Advantageously, the stem 64 is
made in one piece with the hollow head 62. In other
words, head 62 and stem 64 are rigidly connected, without
any connection Jjoint. Such design choiée considerably
simplifies the structure of the compressor device, also
in the light of the reduced size of these components, but
entails the generation of a slight oscillatory movement
of the cylinder in relation to the piston 50. To such
purpose, the annular sealing membrane 52 i1s elastically
deformable so as to compensate such oscillatory movement
' of the cylinder 60. For example, said annular membrane 52
is a “cup” shape, that is it has a lip-shaped peripheral

rim, for example facing the cylinder 60.
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[0021]. In a preferred embodiment, the air intake 40
and delivery means 42 comprise intake 44 and delivery 46
passages suitable for placing the cylinder chamber 66 in
fluidic communication respectively with the outside
environment and with a delivery connector 70 made on the
casing 10 and connectable to a delivery pipe (not shown).
A check valve 80, hereafter described in greater detail,
is joined to each of said intake 44 and delivery passages
46. In addition, a filter 72 is placed along the intake
passage 44 at least.

[o022]. In one embodiment, the piston 50 comprises a
piston body 51 which the. air intake 44 and delivery
passages 46 are made at least partially in and defining a
valve seat 53 in which said passages are open towards the
cylinder chamber 66. In said seat 53 a valve element 80
is housed which‘ as well as ensuring the fluidic
separation of the intake 44 and delivery passages 46,
acts as a check valve for each of said passages, as will
be explained further below. A sealing plug 54 closes the
valve seat 53 so as to hold the valve element 80 in said
seat 53. For example, the sealing plug 54 is screwed to
the piston body 51 by a single central screw 55. An
intake aperture 56 and a delivery aperture 58 are made in
the sealing plug 54 able to place the cylinder chamber 66

in fluidic communication ‘respectively and alternatively
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with the intake 44 and delivery passages 46.

[0023]. In one advantageous embodiment, the valve
element 80 i1s a membrane comprising two flexible tabs 82,
each closing a respective aperture 56, 58 in the sealing
plug or a respective passage 44, 46 in the piston body.
At either the passage 44, 46 or relative aperture 56, 58,
the valve seat 53 or plug 54 has an inclined rib 53, 54’
suitable to enable a flexing of the respective tab 82 of
the valve element 80, and therefore the opening of the
aperture or passage, during the air intake or delivery
phase. For example, at the intake passage 44, the valve
seat 53 has a flat area, in front of which the plug 54
has the intake aperture 56 crossed by an inclined rib
547 . At the delivery passage 46, the valve seat 53 has an
inclined rib 53’ which crosses said delivery passage 46.
In front of said inclined rib 537, the plug 54 has the
delivery aperture 58 open in a flat area of the plug 54,
which the other tab 82 normally rests on to close said
delivery aperture 58. Centrally, the valve seat 53 and
the plug 54 have respective flat areas between which a
corresponding central portion of the valve element 80 is
held, said flat areas and said central portion being
finally crossed by a hole for the passage of the
connection screw 55 of the plug 54 to the piston body 51.

[0024]. During the intake phase, the tab 82 which is
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normally placed so as to seal the intake passage 44
flexes as a result 'of the negative pressure built up in
the cylinder until it rests on the rib 54’ of the plug,
as shown for example in figure 6a. This way the intake
passage 44 is placed in fluidic communication with the
intake aperture 56 and the air can enter the cylinder
chamber 66. In this phase the other tab 82 is kept in
contact with the flat area of the plug 54, thereby
sealing the delivery aperture 58.

[0025]. The opposite happens during the delivery phase:
the tab 82 sealing the intake passage is pressed harder
against the flat portion of the piston body; the other
tab 82, normally sealing the delivery aperture 58, 1is
pressed so that it flexes against the piston body 51,
until it abuts against the inclined rib 53’ of the valve
seat 53, as for example shown in figure 6b. At this
point, the delivery aperture 58 and the delivery passage
46 are in fluidic communication with each other and the
air can be delivered from the cylinder chamber 66 to the
dispenser device.

[0026] . Retﬁrning to the annular sealing membrane 52,
in one embodiment it is placed and held between the
piston body 51 and the sealing plug 54.

[0027]. In one advantageous embodiment variation, the

annular sealing membrane 52 is made in one piece with
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said plug 54.

[0028]. According to a preferred embodiment, the device
1 comprises a cooling fan 100 of the compressor group.
Said fan i1s mounted on the drive shaft 30. According to
one aspect of the invention, the fan 100 is fitted on the

end of the drive shaft 30 projecting from the motor 22 on

“the side facing the cylinder 60, rather than on the

opposite side, as in the compressor groups of the prior
art. The fan 100 has a hub 101 where, 1in an eccentric
position in relation to the rotation axis, there is an
eccentric hole 102 housing an attachment peg 104 for
attachment to the cylinder 60. For example, said peg 104
is inserted in a corresponding hole 106 of the cylinder
60, made in the end of the stem 64.

[0029]. This position of the fan 100 makes it possible
to cool both the motor and the compressor device more
efficiently. In addition, the fan itself also acts as an
eccentric, thereby making it unnecessary to f£fit the
traditional eccentric with  consequent savings in
materials and labour costs.

[0030]. Advantageously, the fan 100 comprises, in a
position diametrically opposite the eccentric hole 102, a
blade which is thicker than the other blades so as to act
as a balancing mechanism for the transmission of the

movement from the drive shaft 30 to the cylinder 60.
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[0031]. According to a further aspect of the invention,
in the stem 64 of the cylinder 60 there is a lubrication
tank 110 open at the end connected to the drive shaft and
containing a lubrication liquid which is gradually
released in a controlled manner to lubricate the parts in
contact between said stem and said drive shaft. For
example, said lubrication tank 110 is in the shape of a
hole which extends substantially along most of the length
of the stem 64 and which opens onto the hole 106 housing
the peg 104.

[0032]. Such tank 110 can be filled easily during the
production process and distribute over time the lubricant
substance which the transmission mechanism of the
movement needs, without the need for specific manual
distribution means, such as socaked sponges, stoppers etc.
[0033]. Going back to the structure of the device 1,
according to a.preferred embodiment, the piston body 51
is in one piece with the casing 10. The latter may, for
example, be made in two pieces, upper 10’ and lower 107,
the piston body 51 for example being made in the upper
part 10’, as a cylindrical projectioh facing inwards to
the casing 10.

[0034]. Advantageously, the two parts 107, 107 of the
casing 10 are provided with respective lower 11 and upper

12 projecting seats, for example made in one piece with
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the «casing 10, able to hold the motor 22 firmly.
Advantageously, once the motor, fan and cylinder have
been assembled such assembly is simply placed on the
lower seat 11 of the lower part 10” of the casing 10.
After fitting the piston 50 to the valve element 80, the
sealing plug 54 and the annular sealing membrane 52, the
assembly of the device is completed by simply attaching
the upper part 10’ of the casing to the lower part 107,
taking care to rest the upper seat 12 on the motor 22 and
to insert the piston 50 in the hollow head 62 of the
cylinder 60. It should be noted that the assembly of the
compressor group 20 requires only the screwing of the
plug 54 to the piston body 51.

[o035]. A person skilled in the art may make
modifications, adaptations and replacements of elements
with others functionally equivalent to the embodiments of
the device according to the invention so as to satisfy
contingent requirements, while remaining within the
sphere of protection of the appended claims. Each of the
characteristics describea as belonging to a possible
embodiment can be realised independently of the other

embodiments described. .
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CLAIMS
1. Aerosol-therapy device, comprising a casing, a
compressor group mounted in said casing, air intake means
and air delivery means respectively to and from said
compressor group, wherein said compressor group comprises
a motor and a compressor de&ice which can be activated by
said motor to draw in and deliver air respectively
through said air intake and delivery means, characterised
by the fact that said compressor device comprises a
piston attached to and supported exclusively by said
casing and a cylinder sliding on said piston and
eccentrically connected to the drive shaft of the motor.
2. Device according to claim 1, wherein the cylinder
slides on an annular sealing membrane supported by the
piston.
3. Device according to claim é, wherein the cylinder
comprises a hollow head which houses the piston so as to
slide and a stem extending from said head for connection
of the cylinder to the drive shaft.
4. Device according to claim 3, wherein said stem is
made in one piece with said hollow head, and wherein said
annular sealing membrane is elastically deformable so as
to compensate the oscillatory movement of the cylinder.
5. Device according to any one of the previous claims,

wherein the air intake and delivery means comprise intake



10

15

20

25

WO 2011/161706 PCT/IT2010/000284

12

and delivery passages suitable for placing the cylinder
chamber in fluidic communication respectively with the
outside environment and with é delivery connector,
connectable to a delivery pipe, to each of said intake
and delivery passages being assoclated a check non-return
valve.

6. Device according to c¢laim 5, wherein the piston
comprises a piston body in which the air dintake and
delivery passages are made at least partially and
defining a valve seat in thch said passages are open
towards the cylinder chamber, a valve element housed in
sald seat acting as a check non-return valve for each of
sald passages and a sealing plug of said valve seat able
to hold the valve element in the wvalve seat and having’
intake and delivery apertures able to place the cylinder

chamber in fluidic communication respectively and

-alternatively with the intake and delivery passages.

7. Device according to claim 6, wherein the annular
sealing membrane is positioned and held Dbetween said
piston body and said plug.

8. Device according to claim 6, wherein the annular
sealing membrane i1s made in one piece with said piston
plug.

9. Device according to an? of the claims 6-8, wherein

the valve element is a membrane comprising two flexible



10

15

20

25

WO 2011/161706 PCT/IT2010/000284

13

tabs each closing a respective aperture in the sealing
plug or a respective passage in the piston body and
wherein at either the passage or relative aperture the
valve seat or plug has an inclined rib suitable to enable
flexing of the respective tab and therefore the opening
of the aperture or passage, during the air intake or
delivery phase.

10. Device according to any of the previous claims,
comprising a cooling fan of the compressor group fitted
on the drive shaft.

11. Device according to claim 10, wherein said fan is
fitted on the end of the drive shaft projecting from the
motor on the side facing the cylinder, said fan having a
hub with a hole in an eccentric position in which a peg
for attachment to the cylinder is housed.

12. Device according to «claim 11, wherein the fan
comprises, in a position diametrically opposite the
eccentric hole, a blade which is thicker than the other
blades so as to act as a balancing mechanism for the
transmission of the movement from the drive shaft to the
cylinder.

13. Device according to any of the claims 3-12, wherein
in the stem of the cylinder there is a lubrication tank
open at the end connected to the drive shaft and

containing a Jlubrication liquid which is gradually
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released in a controlled manner to lubricate the parts in
contact of said stem and said drive shaft.
14. Device according to any of the claims 6-13, wherein

the piston body is in one piece with the casing.
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