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Description

[0001] Thisinventionrelates to afluid compression de-
vice.

[0002] More specifically, this invention relates to a

compression device for a compressible fluid, preferably
a gaseous fluid like atmospheric air or another similar
gas.

[0003] According to the preferred embodiment of the
invention, the device relates to an atmospheric air com-
pressor for making an aerosol.

[0004] The compression device according to this in-
vention is aimed particularly at making aerosols for med-
ical use.

[0005] Itis knownthatan aerosolis a particular mixture
in which a substance (solid or liquid) is in a finely dis-
persed state. In the medical field, a suspension of the
aerosol type is used mainly for curing problems of a res-
piratory nature. It consists of an apparatus comprising a
compression device which allows the aerial administra-
tion of medicines for the cure or prevention of diseases
related to the respiratory system. The efficiency of the
aerosol apparatus is due to the fact that the medicine is
reduced to very small particles which, escaping from the
force of gravity, are able to more easily access all areas
of the respiratory system of a patient.

[0006] In the prior art, for example shown by the con-
tents of patents US3540470, US1619481, US6227825
and US4532685, the technology relative to fluid com-
pression devices in particular for an aerosol apparatus,
comprises an electric motor connected to a kinematic
mechanism of the crank-connecting rod type in turn con-
nectedto a sealed piston. The sealed piston sliding inside
a compression chamber makes it possible to create the
flow of compressed air which is sent from the compres-
sion chamber, for example using a flexible hose, to the
dispenser equipped with a specific bottle to create the
aerosol. More specifically, the flow of compressed air is
created by means of an elastic diaphragm which allows,
alternatively, the suction and the discharge of a volume
of air.

[0007] The elastic diaphragm is a diaphragm made of
plastic material, known in the prior art, with two flexible
notched tabs, one for the introduction and one for the
discharge of the air to and from the compression cham-
ber. The notched tabs of the diaphragm valve are asso-
ciated with respective holes positioned in a lower part of
the compression chamber and designed one for the suc-
tion and one for the delivery of the compressed air. In
the prior art, the compression device of the apparatus for
aerosols comprises, in addition to the electrical part, two
main elements: a first element which constitutes the cen-
tral body in which the compression chamber is formed
and a second element forming the head of the compres-
sion chamber, connected outside the first element at an
end of the chamber. The head of the compression cham-
ber generally has at least the delivery duct of the com-
pressed air; in other prior art solutions there may also be
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the duct for suction of air into the chamber.

[0008] In other words, the part of the compression de-
vice designed for the compression comprises two sepa-
rate elements which are operatively associated during a
condition of use of the apparatus for aerosols.

[0009] Fluid compression devices are known in the pri-
or art in particular for an apparatus for aerosols where
the central body and the head of the compression cham-
ber are assembled to each other by contact surfaces and
centring edges. Generally speaking, the clamping is
achieved by prior art fixing means of the threaded type
such as screws, nut and stud or other threaded means
which allow an effective mechanical and pneumatic seal
of the assembly.

[0010] More specifically, for favouring the pneumatic
seal between chamber and head of chamber the prior
art interposes the diaphragm valve between the two el-
ements, or, rather, a part of it which is not designed for
cyclic deformation during the pumping and compression
cycle but is designed to act as gasket. Generally speak-
ing, the diaphragm valves are produced by punching or
cutting from a semi-finished plastic element with prede-
termined strength and elasticity properties.

[0011] The shape of the diaphragm valve comprises
an excessive amount of material along the perimeter
edge for it to be packed between the first element and
the second element of the compression device of the
apparatus for aerosols. In this way, the above-mentioned
seal is created, leaving two functions to the diaphragm
valve: the alternating management of suction and deliv-
ery of the compressed air to and from the compression
chamber and the pneumatic sealing of the compression
chamber isolating it from the outside environment, even
though is made physically with the assembly of two or
more elements.

[0012] According to the prior art, the compression de-
vices for an apparatus for aerosols as described above
and, more specifically, the compression chamber assem-
bly, are subject to some drawbacks which limit the use
in terms of efficiency, reliability and management and
maintenance costs.

[0013] Itis known that the compression device for aer-
osols has limitations due mainly to the mechanical archi-
tecture and the solutions adopted with regard to the pneu-
matic system.

[0014] Moreover, the device comprises a plurality of
pieces and parts which must be made individually by me-
chanical processing or by die forming and which must
then be assembled. Moreover, in the prior art, as well as
the high number of pieces of the compression device
there is also a loss of compressed air from various points
of the compression chamber and chamber head assem-
bly due to the difficulty of assembly and the possibility,
which is not insignificant, of a non-compliant assembly
of the various parts.

[0015] The aim of this invention is to provide a com-
pression device for aerosols which is reliable over time
and which guarantees the same flow rate of compressed
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air even after various hours of operation without a loss
in performance.

[0016] The aim of this invention is also to provide a
compression device for aerosols which allows a greater
ease of assembly, especially with the presence of a
smaller number of elements and parts to be assembled
compared with the prior art.

[0017] Moreover, anotheraim of this inventionis to pro-
vide a compression device for aerosols which has a sim-
ple, robust and rational structure in terms of dimensions
and operating spaces of the compressor, if necessary
with a possibility of increasing the flow rate capacity
and/or pressure thanks to a modular type design concept
of the compression system.

[0018] Theinventionaccordingto this invention relates
to a compression device for aerosols which can be as-
sembled more simply and faster than the prior art, above
all with a smaller number of structural elements and parts
compared with the traditional compression device for aer-
osols, thus allowing a significant advantage in terms of
costs for the large scale production of the compression
device.

[0019] These and other aims are substantially
achieved by a compression device for aerosols as de-
scribed in one or more of the appended claims.

[0020] Furtherfeatures and advantages of the present
invention are more apparent from the detailed description
of a preferred, but non-exclusive, embodiment of a com-
pression device for aerosols according to this invention.
[0021] The description is provided below with refer-
ence to the accompanying drawings, which are also non-
limiting and provided by way of example only, in which:

- Figure 1 is a schematic perspective view of the
compression device for aerosols according to this
invention;

Figure 2 is an exploded schematic perspective view
of the compression device for aerosols of Figure 1;
Figure 3 is a schematic cross section view of the
compression device of Figure 1;

Figure 4 is a schematic perspective view of a com-
ponent of the compression device of Figure 1;
Figure 4A is a schematic cross section view of the
component of Figure 4;

- Figure 5 is a schematic perspective view partly in
cross section of a further embodiment of the com-
pression device of Figure 1.

[0022] Theaccompanyingdrawings show inits entirety
a fluid compression device in the preferred, non-limiting
embodiment according to the inventive concept of this
invention.

[0023] The compression device in the accompanying
drawings is labelled in its entirety with the numeral 1.
[0024] Withreferenceto Figure 1in particular, the com-
pression device 1 has a compression chamber 10 posi-
tioned in such a way as to extend between a first end 11
and a second end 12.
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[0025] Preferably, the compression chamber 10 ex-
tends along an axis "X". Still more preferably, the axis X
is positioned in a vertical position with reference to the
normal use of the compression device.

[0026] Preferably, the compression chamber 10 has a
transversal cross-section (therefore perpendicular to the
axis of extension "X") circular in shape. The compression
device 1 also comprises a bottom wall 30, better illustrat-
ed in Figure 5, and operatively associated with the com-
pression chamber 10. The bottom wall 30 is such that it
interacts with the compression means 20 of the device
1. In other words, the bottom wall 30 completes and clos-
es the space inside the compression chamber 10 and in
which the fluid introduced is compressed.

[0027] The compressiondevice 1 comprises compres-
sion means 20 such as to interact at least with the com-
pression chamber 10 and/or with the bottom wall 30 to
compress the fluid inside the compression chamber 10.
Preferably, the bottom wall 30 is such as to have at least
one delivery opening 31 for putting into fluid communi-
cation the compression chamber 10 with a delivery duct
32.

[0028] Preferably, the bottomwall 30 also has asuction
opening 33, for example positioned adjacent to the de-
livery opening 31, for putting into fluid communication a
suction duct 34 with the compression chamber 10.
[0029] According to a possible embodiment, of which
the accompanying drawings constitute a non-limiting ex-
ample, the bottom wall 30 comprises a flat portion 35, as
shown schematically in Figure 5 where some parts are
missing, including a part of the flat portion 35, in order to
show certain details which would otherwise be hidden.
[0030] The compression device 1 also comprises a di-
aphragm valve 40 (illustrated in Figures 2 and 3) opera-
tively associated with the compression means 20.
[0031] Preferably, the diaphragm valve 40 is made by
punching from a sheet of rubber, if necessary strength-
ened with a thin nylon link embedded in the rubber, or
by hot injection moulding or by means of other techniques
which are not described in detail below.

[0032] The diaphragm valve 40 is equipped with a pre-
determined degree of flexibility and elasticity preferably
determined on the basis of the dimensions of the com-
pression chamber 10 and the maximum compression
pressure reached by the device 1.

[0033] Preferably, the diaphragm valve 40 has a main
lying plane "P" which in an operating configuration for
using the device 1 is positioned perpendicularly to the
axis of extension "X" of the compression chamber 10.
[0034] According to a possible embodiment, of which
the accompanying drawings constitute a non-limiting ex-
ample, the diaphragm valve 40 has a perimetric edge 43
shaped having the greater dimensions (relative to the
plane "X") approximately equal to the diameter of the
compression chamber 10. Preferably, the diaphragm
valve 40 is configured in such a way as to allow at least
the delivery of the compressed fluid from the compres-
sion chamber 10 by means of the delivery duct 32.
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[0035] According to the preferred embodiment, the di-
aphragm valve 40 is configured in such a way as to also
allow the introduction of fluid into the compression cham-
ber 10, thatis to say, which allows the suction of the fluid,
for example from the outside 100, using the suction duct
34.

[0036] The suction duct 34 and the delivery duct 32
can have a diameter of the same size or different.
[0037] The diaphragm valve 40 comprises atleast one
notched tab 41. The tab 41 has, for example, at least a
semi-circular shape or preferably equal to at least 3% of
a full circumference with a predetermined diameter, for
example a diameter approximately equal to the diameter
of the delivery duct 32. In other words, the tab 41 com-
prises a portion 41 a for connecting with the rest of the
diaphragm valve 40, formed without interruptions with
the diaphragm valve.

[0038] The tab 41 is flexible in such a way as to bend
beyond the lying plane "P" of the diaphragm valve 40
during a step of delivering a compressed fluid in an op-
erating configuration for use of the device 1. In other
words, the tab 41 bends about the connecting portion 41
arelative to the lying plane "P" of the diaphragm valve 40.
[0039] If the diaphragm valve 40 is configured in such
a way as to also allow the introduction of fluid, the dia-
phragm valve 40 may comprise a further notched tab 42.
The further tab 42 has, for example, at least a semi-cir-
cular shape or preferably equal to at least % of a full
circumference with a predetermined diameter, for exam-
ple a diameter approximately equal to the diameter of
the suction duct 34. In other words, the further tab 42
comprises a portion 42a for connecting with the rest of
the diaphragm valve 40, formed without interruptions with
the diaphragm valve.

[0040] The further tab 42 is flexible in such a way as
to bend beyond the lying plane "P" of the diaphragm valve
40 during a step of sucking a compressed fluid from the
outside 100 in an operating configuration for use of the
device 1. In other words, the further tab 42 bends about
the connecting portion 42a relative to the lying plane "P"
of the diaphragm valve 40.

[0041] Thefurthertab42,if present,ispreferably made
in the proximity of the tab 41. In an operating configuration
for use of the device 1, the further tab 42 is positioned in
such a way as to bend in an opposite direction to the
direction along which the tab 41 bends.

[0042] Advantageously, the diaphragm valve 40 is po-
sitioned in an inner portion of the compression chamber
10 in such a way as to interact with the compression
means 20 in an operating configuration for use of the
compression device 1. In other words, the diaphragm
valve 40 is not interposed between the two elements,
that is to say, the compression chamber and the head of
the chamber of the device, according to the prior art, rath-
er, the diaphragm valve 40 is located in a position adja-
cent to the bottom wall 30 inside the compression cham-
ber 10.

[0043] Preferably, the diaphragm valve 40 is abutted
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at least partly on the bottom wall 30 of the device 1 inan
operating configuration for use of the device 1. In this
position, the diaphragm valve 40 is such that it interacts
with the compression means 20.

[0044] Advantageously, the compression device 1
comprises a main body 50 having the compression
chamber 10 and the bottom wall 30 made in a single
continuous piece. In other words, the main body 50 of
the device 1 is an element made of the same material
andin which the compression chamber 10 and the bottom
wall 30 are made in a single piece. Preferably, the main
body 50 of the device 1 is made of a metallic material,
for example a lightweight alloy, or a high performance
plastic material (for example charged with fibre), and
shaped by mechanical machining and/or moulding or die
casting.

[0045] Advantageously, the flat portion 35 of the bot-
tom wall 30 is designed to at least partly abut with the
diaphragm valve 40 in an operating configuration for use
of the device 1.

[0046] Preferably, the diaphragm valve 40 is posi-
tioned in such a way as to have the notched tab 41 po-
sitioned at the delivery opening 31 of the bottom wall 30
and the further notched tab 42, if present, positioned at
the suction opening 33 of the bottom wall 30.

[0047] For this reason, in an operating condition for
use of the device 1 which comprises the delivery of com-
pressed air towards the delivery duct 32 the tab 41 is
such as to bend towards the bottom wall 30 in the direc-
tion of the delivery opening 31. In an operating configu-
ration for use of the device 1, at the delivery opening 31
the bottom wall 30 may have aninclined seat 35a in such
a way as to house the bent tab 41 and at the same time
provide a stop surface.

[0048] Vice versa, in an operating condition for use of
the device 1 which comprises the suction of air from the
outside 100 through the suction duct 34, the further tab
42 is such as to bend in an opposite direction to the tab
41, that is, in a direction opposite to the position of the
suction opening 33. In other words, the further tab 42
during the step of sucking air into the compression cham-
ber 10 is such as to bend towards the space of the com-
pression chamber 10 in the direction of the compression
means 20 (as also shown in Figure 3).

[0049] Preferably, the diaphragm valve 40 along the
perimeter edge 43 has a pair of slotted seats 44 (shown
in Figure 2) diametrically opposite each other and which
are functionally described below.

[0050] According to a possible embodiment, of which
the accompanying drawings constitute a non-limiting ex-
ample, the device 1 comprises contact means 60 de-
signed for at least partly constraining the diaphragm
valve 40 and for allowing it to reversibly deform in an
operating configuration for use of the compression device
1. More specifically, the contact means 60 are such that
they fix in an abutted position the diaphragm valve 40 on
the bottom wall 30 of the device 1 using a relative portion
with a corresponding flat portion 35 of the bottom wall 30.
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[0051] According to the preferred embodiment of this
invention, the contact means 60 comprise a shaped el-
ement 61 designed to be fixed to a portion of the bottom
wall 30.

[0052] Inadifferentembodiment notillustrated and ful-
ly covered in the inventive concept of the invention, the
contact means 60 comprise a shaped element 61 de-
signed to be fixed to an inner portion of the compression
chamber 10, in other words, in an intermediate position
along the extension of the compression chamber 10 not
adjacent to the bottom wall 30.

[0053] For this reason, in an operating configuration
for use of the compression device 1, the shaped element
61 is located in a position at least partly abutting the di-
aphragm valve 40 whilst the diaphragm valve 40 is po-
sitioned in a position abutting the flat portion 35 of the
bottom wall 30. In other words, the arrangement of the
above-mentioned elements in an operating configuration
of the device 1 comprises a packing, starting from the
space of the compression chamber 10, of the shaped
element 61 againstthe diaphragm valve 40 in turn against
the flat portion 35 of the bottom wall 30.

[0054] Preferably, the shaped element 61 has a main
plane of extension "G" defining a first side 61 a opera-
tively facing the compression means 20 and a second
side 61 b, opposite to the first side 61 a, comprising a flat
surface 61 c designed to operatively abut at least partly
the diaphragm valve 40 (see Figures 4 and 4A). Accord-
ing to the preferred configuration of the invention and
considering a position of normal use of the device 1, the
shaped element 61 has the first side 61 a facing upwards
and second side 61 b facing downwards. Preferably, in
an operating condition for use of the device 1, the shaped
element 61 e centred relative to the axis of extension "X"
of the compression chamber 10 and, in the case of a
compression chamber with a circular cross section, has
a shape in plan which is substantially circular having the
same diameter as the compression chamber 10.
[0055] Preferably, the shaped element 61 has at least
one passage 62 such as to place in fluid communication
the first side 61 a with the second side 61 b. Preferably,
the passage 62 is positioned at the delivery opening 31
of the bottom wall 30 and is designed to interact with the
tab 41 of the diaphragm valve 40 in an operating config-
uration for use of the device 1.

[0056] Preferably, the shaped element 61 has afurther
passage 63 such as to place in fluid communication the
firstside 61 a with the second side 61 b. More specifically,
the further passage 63 is positioned at the suction open-
ing 33 of the bottom wall 30, if present, and is designed
to interact with the further tab 42, if present, of the dia-
phragm valve 40 in a configuration for use of the device 1.
[0057] According to a possible embodiment, of which
the accompanying drawings constitute a non-limiting ex-
ample, in an operating configuration for use of the device
1, the passage 63, at the suction opening 33, has an
inclinedrib 63alocated along the diameter of the passage
63, in such a way as to house the further bent tab 42 and
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at the same time provide a surface stop. Preferably, the
device 1 comprises fixing means, not illustrated in the
accompanying drawings, for the shaped element 60
and/or for the diaphragm valve 40.

[0058] In other words, the fixing means in a possible
embodiment are such as to affect only the diaphragm
valve 40 to ensure the packing of the flat portion 35 of
the bottom wall 30. In a different embodiment, the fixing
means are such as to affect the diaphragm valve 40 using
a device (for example, threaded means) and the contact
means using a device which is different and separate
from the previous one (for example, a snap-on system).
Preferably, the fixing means are of the threaded type, for
example screws or an assembly of nut and threaded stud
or threaded pin.

[0059] Inthe preferred but non-exclusive embodiment
of this invention, the fixing means are such as to affect
the contact means 60, in particular the shaped element
61 and the diaphragm valve 40 using a single fixing de-
vice.

[0060] According to a possible embodiment, of which
the accompanying drawings constitute a non-limiting ex-
ample, the fixing means comprise a pair of projections
64 of the shaped element 64 positioned for example on
the second side 61 b of the shaped element 61, as illus-
trated in Figure 4.

[0061] The pair of projections 64 have, respectively, a
through hole 64a for the passage of screws, centring pins
or similar elements (not illustrated).

[0062] With reference to Figure 5, the pair of projec-
tions 64 are designed to be operatively associated with
respective receiving portions 36 of the bottom wall 30 of
the compression chamber 10 in an operating configura-
tion for use of the device 1.

[0063] For reasons of representation of the main body
50 cross sectioned, only a receiving portion 36 of the
bottom wall 30 of the device 1 is visible (Figure 5).
[0064] According to the preferred operating condition,
the arrangement of the diaphragm valve 40 interposed
between the shaped element 61 and the flat portion 35
of the bottom wall 30 is made by the pair of projections
64 with the slotted seats 44 of the diaphragm valve 40
and simultaneously the projections 64 are housed at the
bottom of the respective receiving portions 36. The final
fixing of the above-mentioned elements is made using
screws or other threaded means screwed in the through
holes 64a of the pair of projections 64 and respective
threaded holes made in the receiving portions 36 of the
bottom wall 30.

[0065] Inordertocorrectly positionthe shaped element
61 and prevent the reversal of the gaps 62, 63 relative
to the corresponding openings 31, 33, at least one pro-
jection 64 may have a contact element 64c such as a
small pocket or seat which prevents assembly in the case
of incorrect positioning of the shaped element on the bot-
tom wall 30. This solution is shown for example in Figure
4 with details of the shaped element 61 that sees the
contact element 64c with a respective seat 36a on at
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least one receiving portion 36, as shown in Figure 5.
[0066] This is purely by way of an example and should
not be construed as limiting the scope of the inventive
concept of this invention and the scope of protection
sought with this application.

[0067] According to the preferred embodiment, the
compression means 20 comprise a connecting rod-crank
unit having a sealed piston 21 (Figures 2 and 3) fixed to
the foot of a connecting rod and operatively associated
with walls 10a of the compression chamber 10.

[0068] The piston 21 may comprise a gasket having
the function of pneumatic and lubrication seal during the
sliding on the walls 10a of the compression chamber 10.
[0069] Preferably,the connecting rod-crank unitis driv-
enby an electricmotor 70 asillustrated in Figures 1and 3.
[0070] Inadifferentembodimentincluded the inventive
concept of the invention, not illustrated in the accompa-
nying drawings, the compression means 20 comprise a
flexible diaphragm mounted on the bottom wall 30 in such
a way as to cover the diaphragm valve 40. In that case,
the compression chamber 10 is formed between the flex-
ible diaphragm and the diaphragm valve 40. In detail, the
movement of the flexible diaphragm generates a com-
pression or a suction inside the compression chamber
10. In that case, the compression chamber 10 need no
longer have walls 10a surrounding the compression
chamber 10.

[0071] Alternatively, if the compression chamber 10
has the walls 10a surrounding the compression chamber,
the flexible diaphragm may be connected to the walls
10a (preferably to the outer edge of the walls 10a) in such
a way as to define, by its movement, a compression and
a suction of air inside the chamber compression 10.
[0072] In each of these two cases, the compression
means 20 comprise a rod which operates on the flexible
diaphragm for moving at least a part towards or away
from the diaphragm valve in such a way as to form the
compression or the suction. The stem can be moved ac-
cording to a crank lever system wherein the rod is formed
by the crank of the system which acts on the diaphragm
valve.

[0073] In a variant of this movement, the compression
means 20 comprise an electromagnetic device opera-
tively associated with the stem in order to actuate it with
alternating rectilinear motion using a variable electro-
magnetic field in an operating configuration for use of the
compression device 1.

[0074] Advantageously, the device 1 according to this
invention provides a single main body, without joints or
snap-on fitting or successive gluing operations in such a
way that the compression efficiency is better than that of
a prior art compressor.

[0075] Advantageously, the making and assembly of
acompression device according to this invention is faster
and more simple and therefore lends itself to mass pro-
duction in large numbers.

[0076] In addition, the positioning of the diaphragm
valve inside the compression chamber allows any air
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leaks which occur at the diaphragm valve to be kept in-
side so as to improve the compression performance.

[0077] The insertion of the diaphragm valve inside the
compression chamber allows greater reliability and re-
duced risks of pollution of the fluid (at the infeed and/or
outfeed of the compressor) since the main body is a sin-
gle part sealed and completely isolated from the outside.
In this way, advantageously, the perimeter portion of the
diaphragm valve is not exposed to outside agents such
as moisture, solvents, grease or UV rays which could
deteriorate the diaphragm in an irreversible manner.

Claims
1. A fluid compression device (1), comprising:

- atleast one compression chamber (10) extend-
ing longitudinally between a first end (11) and a
second end (12);

- a bottom wall (30) operatively associated with
the compression chamber (10) and having at
least one delivery opening (31) for putting into
fluid communication the compression chamber
(10) with a delivery duct (32);

- compression means (20) such as to interact
with the compression chamber (10) and/or the
bottom wall (30) for compressing the fluid inside
the compression chamber (10);

- at least one diaphragm valve (40) operatively
associated with the compression means (20) for
allowing at least the delivery of the fluid com-
pressed by the compression chamber (10) by
means of the delivery duct (32); the diaphragm
valve (40) being configured to allow the flow of
fluid into the compression chamber (10) by suc-
tion;

characterised in that the at least one diaphragm
valve (40)is positioned in an inner portion of the com-
pression chamber (10) in a position adjacent to the
bottom wall (30) in such a way as to interact with the
compression means (20) in an operating configura-
tion for use of the compression device (1) for com-
pressing the fluid; the device (1) comprising a main
body (50) comprising the compression chamber (10)
and the bottom wall (30) made in a single continuous
piece on the main body (50).

2. Thedevice (1) according to claim 1, comprising con-
tact means (60) configured for at least partly con-
straining the diaphragm valve (40) and for allowing
a reversible deformation in an operating configura-
tion for use of the compression device (1).

3. Thedevice (1) according to claim 2, wherein the con-
tact means (60) comprise a shaped element (61) de-
signed for being fixed to a portion (35) of the bottom



10.

11 EP 2 913 529 A1 12

wall (30) and/or in an inner portion of the compres-
sion chamber (10), the shaped element (61) being
positioned at least partly abutting the diaphragm
valve (40).

The device (1) according to claim 3, wherein the
shaped element (61) has a main plane of extension
("G") defining a first side (61 a) operatively facing
the compression means (20) and a second side (61
b) opposite to the first (61 a) comprising a flat surface
(61 c) designed to operatively abut at least partly the
diaphragm valve (40).

The device (1) according to claim 4, wherein the
shaped element (61) has at least one passage (62)
such as to place in fluid communication the first side
(61 a) with the second side (61 b), the passage (62)
being positioned at the delivery opening (31) of the
bottom wall (30) and designed to interact with a
notched tab (41) of the diaphragm valve (40) in an
operating configuration for use of the device (1).

The device (1) according to claim 4, wherein the
shaped element (61) has afurther passage (63) such
as to place in fluid communication the first side (61
a) with the second side (61 b), the further passage
(63) being located at a suction opening (33) of the
bottom wall (30) and designed to interact with an
additional notched tab (42) of the diaphragm valve
(40) in a configuration for use of the device (1).

The device (1) according to any one of claims 3 to
6, wherein the diaphragm valve (40) has a main lying
plane ("P") positioned parallel to the flat surface (61
c) of the shaped element (61) in an operating con-
figuration for use of the device (1), the diaphragm
valve (40) having a perimeter edge (43) shaped
equal to a transversal section of the compression
chamber (10).

The device (1) according to any one of claims 3 to
7, comprising fixing means for the shaped element
(61) and/or for the diaphragm valve (40) operatively
associated with a portion (35) of the bottom wall (30).

The device (1) according to claim 8, wherein the fix-
ing means comprise a pair of projections (64) posi-
tioned on the second side (61 b) of the shaped ele-
ment (61), the projections (64) having, respectively,
a through hole (64a) and being operatively associ-
ated with respective receiving portions (36) of the
bottom wall (30) in an operating configuration for use
of the device (1).

The device (1) according to claim 9, wherein the pair
of projections (64) positioned on the second side (61
b) of the shaped element (61) are such as to engage
in respective slotted seats (44) of the diaphragm
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1.

12.

13.

14.

valve (40) in an operating configuration for use of
the device (1).

The device (1) according to claim 1, comprising fixing
means such as to fix at least the diaphragm valve
(40) in an inner portion of the compression chamber
(10).

The device (1) according to any one of the preceding
claims, wherein the bottom wall (30) comprises a flat
portion (35) designed to at least partly abut the dia-
phragm valve (40) in an operating configuration for
use of the device (1).

The device (1) according to any one of the preceding
claims, wherein the compression means (20) com-
prise a connecting rod-crank unit comprising a
sealed piston (21) fixed to the foot of the connecting
rod, the sealed piston (21) being operatively associ-
ated with walls (10a) of the compression chamber
(10).

The device (1) according to any of the preceding
claims, wherein the compression means (20) com-
prise a flexible diaphragm mounted on the bottom
wall (30) in such a way as to cover the diaphragm
valve (40); the compression chamber (10) being
formed between the flexible diaphragm and the dia-
phragm valve (40) in such a way that the movement
of the flexible diaphragm generates a compression
or a suction inside the compression chamber (10).
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