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DESCRIPTION

[0001] The present invention relates to a regulating valve particularly suitable for fridge
apparatuses and to its production method.

[0002] In particular, the present invention relates to a regulating valve provided with a
balancing system of the pressures on the shutter.

[0003] The regulating valve herein is especially suitable to be used as a rolling valve for fridge
fluids, for example CO2.

[0004] Therefore, the present invention is set in the field of regulating valves for fluids flow.

[0005] A first model of the valve known today in the field of regulating valves for fridge fluids
flow, comprises a body and a shutter slidable in the body. The body is crossed by a pipe
comprised of two vanes and by a seat for the shutter that divides the two vanes.

[0006] The shutter has a cylindrical side surface extending between a front end and a back
end of the shutter.

[0007] The seat is cylindrical in order to couple with the shutter and provided with a plurality of
through openings.

[0008] The shutter is slidable in the seat between a complete shutting position, in which its side
wall covers the apertures by closing them and a position of complete aperture in which the
shutter does not cover the apertures.

[0009] The sliding of the shutter in the seat is driven by an engine suitable to module the
position of the shutter along the seat, to regulate the opening of the valve.

[0010] In addition, it is provided an offset channel that puts in communication a hole created
on the front end of the shutter with the area in front of the back end, to balance the pressures
that act upon the shutter's ends during the use of the valve.

[0011] From a functional standpoint, when using the valve, the pressure of the fluid pushing on
the back end of the shutter is substantially equal to the pressure of the fluid in the hole.

[0012] A drawback of this first model of a traditional valve is characterized by the fact that
during the use of the same a force results acting on the shutter, deriving from the action of the
fluid, nothing along the direction of sliding of the same shutter.

[0013] This needs to support correspondingly the shutter in the seat and to envision an
actuation drive of the shutter with superior performances, thus costly, to counterbalance such a
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force to ensure a reliable regulation of the valve aperture.

[0014] A second model of a valve known today is comprised of a body crossed by a pipe and a
shutter sliding in the body to intercept the pipe.

[0015] In particular, the channel is comprised of two vanes and one seat for the shutter which
divides the vanes.

[0016] The shutter has a conical head fit to couple with a compliantly counterbore edge of the
seat, to close the pipe.

[0017] Furthermore, the shutter has a balancing wall disposed at the opposite end of the
conical head.

[0018] The conical head has one or more holes which are in communication with the balancing
wall.

[0019] While this second model of the valve is in use, the pressure of the fluid pushing on the
balancing wall is equal to the pressure in the holes, or is equal to an average of the pressures
in the holes as much as these latter have different values in different holes.

[0020] In practice, due to the unevenness of the fluid pressure acting on the conical head, the
pressure forces acted by the fluid on the shutter result unbalanced and therefore, the actuating
drive of the shutter is sized so to compensate for the predictable maximum forces, to the
advantage of the structural simplicity of the valve and of the economic convenience of it.
Further regulating valves known today are described in patents no. US2008/035225,
WQ02010/060565, EP1830115 and DE102010008167.

[0021] In particular in patent US2008/035225 is disclosed a regulating valve in accordance
with the preamble of claim 1 affixed.

[0022] A drawback of this traditional valve is the fact that the variation capacity during the
opening and closing of the valve often results not suitable for applications in which a fine tuning
or a particularly fast opening is requested.

[0023] The problem at the core of the present invention is having a variation of the capacity
during the opening or closing of the ascending or descending valve in a preset manner.

[0024] The main task of the present invention is to create a regulating valve that offers a
solution to such a problem resolving the reported drawbacks of the regulating valves above-
disclosed.

[0025] Within such task an objective of the present invention is to suggest a regulating valve
having a passing section of the fluid that varies, during the opening and closing of the valve, in
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accordance with a preset ascending and descending function of the shutter run.

[0026] An other objective of the present invention is to use drives with smaller sizes with
respect to the traditional valves, while maintaining one at least equal reliability.

[0027] Another objective of the present invention is to create a regulating valve which allows
an easier regulation of the fluid flow as compared with the traditional regulating valves.

[0028] Still another objective of the present invention is to suggest a regulating valve that
requests a lesser maintenance with respect to the traditional regulating valve.

[0029] A further objective of the present invention is to create a regulating valve structurally
simpler than the traditional valves.

[0030] Yet another objective of the present invention is to provide a regulating valve easy to
create and for which is simple to define passing sections dedicated to the specific application of
the valve itself.

[0031] Yet another objective still in the present invention is to suggest a regulating valve which
allows for the use of drives fit to provide a minor torque as compared to those used in the
traditional valves, while maintaining at least equal global performances of the valve.

[0032] Another objective, still in the present invention is characterized by suggesting a
production method of a regulating valve which is easier to realize as compared to the
traditional processes.

[0033] This task, though these and other objectives which will best appear hereinbelow, are
reached by a regulating valve in accordance with appended claim 1, which is herein
incorporated by reference.

[0034] Detailed features of the regulating valve in accordance with the invention are disclosed
in the corresponding dependent claims, which are herein recalled.

[0035] The tubular shape of the front end of the regulating valve in accordance with the
invention allows to strongly reduce the pressure stresses exerted by the fluid on the shutter
during the use of the valve, allowing the use of drives with smaller sizes as compared to the
traditional valves and to have a stronger reliability of the flow regulation as compared to these
latter.

[0036] In particular, the configuration of the front end of the shutter, which preferably shows
the side openings spaced from the free edge of the front end itself, reduces appreciably the

effect of the dynamic pressure of the fluid on the shutter itself.

[0037] In fact, while in use, when the shutter is not in the closing position, the fluid shows the
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faster speed correspondingly to the apertures.

[0038] Therefore, the component of the stress exerted by the fluid on the shutter
correspondingly to the apertures, along the sliding direction, is substantially balanced as it acts
on the edges of the apertures themselves which can have an extension strongly less than the
surfaces on which acts the fluid at a faster speed in the traditional valves.

[0039] The configuration of the regulating valves in accordance with the invention allows to
have, while in use, the stresses exerted by the fluid on the less variable shutter and of a lesser
entity as compared with those of the traditional valves, permitting to simplify the structure of the
valve itself and to reduce its encumbrances.

[0040] The cusp shape of the opening serves to be easily shaped, during the creation, so that
during the use of the valve increases of the valve passing section are achieved, varying
according to the preset features of the sliding of the shutter, wherein such features are
dedicated to the specific use of the regulating valve.

[0041] Further characteristics and advantages of the invention will result mainly from the
disclosure of a preferred embodiment, but not exclusive of the regulating valve in accordance
to the invention, showed as an example only, and not limitative in the jointed drawings, in
which:

Figure 1 shows a section view of the valve according to the invention;

Figure 2 shows a perspective view of the valve shutter of Figure 1;

Figures 3a, 3b, and 3c show three configurations of the regulating valve shutter of Figure 1;
Figures 4a, 4b, 4c, 4d, and 4e show alternative profiles of the shutter's openings;

Figure 5 shows a variation diagram of the capacity related to the shutter's run.

[0042] With a specific reference to the figures above-mentioned, it is globally indicated with
reference number 10, a regulating valve, particularly but not exclusively, suitable to be used in
fridge apparatuses.

[0043] This regulating valve 10 is preferably suitable to be used as a rolling valve for fridge
fluids, for example for the regulation of a CO2 flow.

[0044] From a structural standpoint, the regulating valve 10 comprises:

e a body 11 crossed by a channel 12 for a fluid,
¢ a shutter 13 slidable in the body 11, according to a sliding direction A, between a closing
position in which the shutter occludes a closing position wherein the shutter occludes the
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channel 12, and an opening position in which the channel 12 is opened.

[0045] The channel 12 is equipped with a seat 14, for the shutter 13, provided with an internal
surface 15 parallel to the sliding direction A.

[0046] The shutter 13 protrudes along the sliding direction A between a back end 16 and a
frontend 17.

[0047] The front end 17 is provided with a side surface 18 parallel to the sliding direction A and
connectible with the internal surface 15 of seat 14. Preferably, the front end 17 is provided with
a sealing member, not shown, housed in a recess and fit to abut against a background surface
provided on the edge of seat 14 when the shutter is in the closing position, to secure the
hermetic closure of the valve.

[0048] The ends 16 and 17 of the shutter 13 are in reciprocal communication to balance the
fluid pressure acting on them.

[0049] The front end 17 is tubular and has at least an opening 20 crossable by a fluid in
accordance with a perpendicular direction to the sliding direction (A).

[0050] The regulating valve 10 is configured so that, when the shutter 13 is in the closing
position each opening 20 is closed from the internal surface 15 of said seat 14, which covers it,
and when the shutter 13 is in the opening position then the opening 20 presents at least a free
portion 200 through which the fluid can pass.

[0051] According to the invention, the regulating valve 10 presents a particular peculiarity since
the opening 20 has two sides 20a, 20b that join to form a cusp and diverge along the sliding
direction A.

[0052] The profiles of the sides 20a, 20b are chosen in such a way to determine a predefined
feature of variation of the section of the free portion 200 afloat the shutter's run A.

[0053] In figures 4a, 4b, and 4c are illustrated, as an example and not limitative, three
examples of opening 20 shapes and of the sides 20a and 20b which, in such figures are
symmetric with respect to the sliding direction A and, respectively, concave, straight, or convex.

[0054] In figures 4d and 4e are exemplified two other opening 20 shapes in accordance with
the present invention which are given by the combination of the figures shapes 4a, 4b e 4c.

[0055] In a first embodiment of the present invention, the sides 20a, 20b diverge with respect
to the direction of closure of the regulating valve 10, so that, if the shutter 13 is in an opening
position, the free portion 200 of aperture 20 has a shape substantially triangular.
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[0056] In figures 1 to 3c is provided an example, not limitative, of this first embodiment of the
present invention.

[0057] Aregulating valve 10 created according to a first embodiment, is particularly suitable for
the applications in which is requested a fine tuning of the fluid flow.

[0058] In this first embodiment, the first portion of aperture 20 to be free for the passage of
fluid is that one with less extension along a direction perpendicular to the sliding direction A.

[0059] The cusp shape of aperture 20, in this case allows a very gradual opening or closure,
namely during which there is a small increment or reduction of the free portion 200 section,
following the movement of the shutter 13.

[0060] In particular, the sides 20a, 20b have a profile configured so that, in case of
opening/closing of the regulating valve 10, the percentage variation of the regulating valve 10
capacity is equal to the displacement, expressed in percentage with respect to the
opening/closing run of the shutter 13, so to obtain a curve characteristics of the valve defined
"equal-percentage”, which is exemplified, identified with reference B, in Figure 5 where are
represented in the x-coordinate the percentage of the opening/closing run of the shutter and in
the y-coordinate the percentage of capacity.

[0061] In a second embodiment of the present invention, not shown in the attached figures,
the sides 20a, 20b diverge with respect to the opening direction of the regulating valve 10, so
that, if the shutter 13 is in an opening position, the free portion 200 has substantially a square-
shaped and preferably a trapezoidal shape.

[0062] A regulating valve created according to such second embodiment, is particularly
suitable for applications in which is requested a tuning such as "fast opening", i.e., with a quick
opening mode.

[0063] In such second embodiment, the first aperture 20 portion to be free for the fluid
passage is the one with a larger extension along a perpendicular direction to the sliding
direction A.

[0064] With reference C in Figure 5 is shown an example of a curve typical of a valve suitable
for the tuning with "fast opening".

[0065] As a matter of thoroughness, in Figure 5 is showed with a D the curve typical of a valve
according to the present invention, where the opening profile or the opening of the shutter is
substantially rectangular, i.e., so whereby the sides of the opening are parallel to the sliding
direction of the shutter.

[0066] For clarity, in the present document, with the term "tubular" is meant that the front end
17 of the shutter comprises, and preferably consists of, a wall that bounds an internal cavity
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17a.

[0067] Such a cavity 17a is advantageously opened at least toward the area in front of the
frontend 17.

[0068] Advantageously, the front end 17 is cylindrical, and accordingly seat 14 is also
cylindrical to receive by insertion the shutter 13.

[0069] The front end 17 advantageously comprises a wall 19 parallel to the sliding direction A
and having a constant thickness whereby is chosen a minimum value fit to ensure stability of
form the front end 17 of the shutter 13 during the normal use of the regulating valve 10.

[0070] Advantageously, a regulating valve according to the invention, which then allows for an
efficient offset of the pressures, is especially suitable to be used in the application wherein,
while in use, it occurs a high difference of pressure between upstream and downstream of the
regulating valve itself, such as in the case of CO2 apparatuses.

[0071] In order to exemplify exclusively and not to be limitative, a regulating valve 10 according
to the invention, for example used to regulate a CO2 flow and provided to work between
pressures of the latter, is comprised of substantially between 140 bar and 50 bar,
advantageously it will have the front end 17 cylindrical, with diameter equal to 10 mm and
comprised of stainless steel, preferably AlSI 304 or the equivalent, and the thickness of the
wall 19 will be preferably between 0,5 mm and 1,0 mm.

[0072] Such a regulating valve is therefore suitable to be used with a high jump of pressures
between upstream and downstream which, in the specific example, consists of 90 bar.

[0073] Preferably, the shutter 13 is tubular and advantageously is cylindrical. The preferred
tubular shape of the shutter 13 or of the front end 17 thereof, allows to limit the stresses acting
on the shutter in operation.

[0074] The front end 17 of the shutter 13 preferably has at least an aperture 20 crossable by
the fluid according to a perpendicular direction to the sliding direction A.

[0075] Advantageously, the front end 17 has a plurality of apertures 20, it is preferably
cylindrical and advantageously has the openings 20 smoothly distributed along a direction
circumferential to the front end 17 itself. Advantageously, in the closing position of the shutter
13, the aperture 20 is covered and closed by the internal surface 15 of seat 14, and the
channel is therefore occluded; instead, in the opening position, the aperture 20 has the portion
200 free for the fluid passage.

[0076] The aperture 20 has preferably an edge 20c¢ which is substantially straight and
perpendicular to the sliding direction A.
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[0077] With further details, the aperture 20 has preferably a triangular shape which has a
height parallel to the sliding direction A.

[0078] With height is meant a segment that goes through a vertex of the triangle and
perpendicular to the opposite side to such a vertex.

[0079] In accordance with the said first embodiment of the present invention, the aperture 20
is advantageously shaped so that the shutter 13, when is disposed in an intermediate position
between the opening position and the closing position, has a first part 201 of the aperture 20
covered by the internal surface 15 of seat 14 and the free portion 200 opened for the fluid
passage, wherein the first part 201 is comprised of the edge 20c, which forms the base of the
triangle while the free portion 200 comprises the vertex opposed to the base.

[0080] The regulating valve 10 advantageously comprises an actuating drive 21 of the shutter
13, fit to modulate the position of the latter, controllably, between the opening and closing
positions.

[0081] The rotor of the drive 21 is preferably connected to the end 16 of the shutter 13.

[0082] Preferably, the aperture 20 is shaped as an isosceles triangle which preferably has the
base perpendicular to the sliding direction A.

[0083] The channel 12 advantageously is comprised of two vanes 22, 23.

[0084] The seat 14 is advantageously disposed between the vanes 22 and 23. Preferably, a
first one 22 of the vanes 22, 23 protrudes perpendicularly to the sliding direction A and the
second one 23 of the vanes 22, 23 protrudes parallel to the sliding direction A.

[0085] The front end 17 is advantageously provided with an internal cavity 17a which is in
communication with the first vane 22.

[0086] The channel 12 preferably comprises also an outflow chamber 24, placed between the
first vane 22 and seat 14, the outflow chamber 24 is advantageously annular and it is centrally
crossed by the shutter 13.

[0087] The body 11 has a balancing chamber 25 wherein is slidingly inserted the back end 16
of the shutter 13, being provided, on the back end 16 at least a through hole 26 suitable to put
in communication the balancing chamber 25 with the internal part of the shutter 13 and
advantageously, therefore, fit to put in communication the balancing chamber 25 with the
second vane 23 by the internal cavity 17a of the front end 17 of the shutter 13.

[0088] With particular reference to the affixed figures, it is advantageously provided a
connector 27 implanted into the back end 16 of the shutter 13 and fixed to the rotor of the drive
21.
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[0089] It is to be noted that, in the closing position of the shutter 13, the apertures 20 can be
partially or completely covered and, therefore closed, from the internal wall 15 of seat 14.

[0090] In the first case, the partial coverage, the regulating valve 10 is configured so that,
when the shutter 13 is in the closing position, the opening 20 part which is not engaged from
the internal part 15 of seat 14 is in communication with only one of the two vanes 22 and 23
and preferably with the second vane, according with the embodiment showed in the affixed
figures.

[0091] Advantageously, the regulating valve 10 is suitable to be installed along a tubing with
the first vane 22 upstream 22 and the second vane 23 downstream according with the outflow
direction of the fluid.

[0092] As an exclusive example and not limited, there are shown in figures 3a and 3c
respectably the opening and closing positions, and in Figure 3b is shown an intermediate
position between these latter ones, wherein the aperture 20 is only partially opened, and
therefore, crossable by the fluid relative to the portion left free by seat 14.

[0093] In a preferred embodiment of the present invention, the shutter is a portion of a drawn
tube, preferably cylindrical.

[0094] An objective also of the present invention is a production method of a regulating valve
10 that presents a specific peculiarity for that it comprises a drawing phase of a tube and a
cutting phase of a piece of said tube, so to obtain from this one piece, the body of the shutter
13.

[0095] Preferably, this process comprises a phase of forming the aperture 20 on the shutter 13
by laser cutting.

[0096] In this way, the shutter 13 results extremely simple and economically convenient to
create and it presents a reduced gap with the seat 14 without requesting special processings.

[0097] A regulating valve in accordance with the present invention carries in particular the
following advantages:

» the coupling between the seat and the shutter occurs preferably between cylindrical
surfaces than with a limited gap; such characteristics ensure some losses, given by very
limited bypass capacity and therefore, an applicability of such a structure of a valve in a
wide field of capacities to modulate, therefore it allows to use a valve according to the
present invention even when a small size is requested;

» the building simplicity of the tubular shutter allows for a wide geometric flexibility upon
the creation of the opening derived on the same, so that the present invention can
create, in a simple manner, the opening shape in such a way to define the tuning curve
of the valve more suitable to the application contingent of the latter.
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[0098] In case of triangular opening, according to said first embodiment, such geometry allows
to obtain variables of typical curves suitable to fine controlling the flow ("equal-percentages" or
"deep equal-percentage") which ensures an accurate control of the capacity even with a strong
reduction of the valve capacity.

[0099] In case of the solution with the tubular shutter, this last feature is exalted by the
applicability of the valve structure according to the present invention in a wide interval of
capacities to modulate.

[0100] In case of creation according to said second embodiment, it is obtained a regulating
valve with a curve which ensures a rapid increment of the capacity already in the first part of
the opening run.

[0101] A further advantage provided by a regulating valve according to the present invention is
that, in use, the stresses acting on the shutter are more balanced than in traditional valves
which are subject to resulting forces of greater entity and therefore require actuation drives
providing greater torque thus being more bulky and expensive.

[0102] The invention so conceived is susceptible to several variations and forms, all within the
scope of the appended claims.

[0103] For example, the present regulating valve can be advantageously used to regulate the
gas flow in gas heaters.

[0104] In addition, all the details can be substituted by other elements technically equivalent.

[0105] In practice, the materials used, beside the contingent shapes and sizes, can be
modified according to the contingent needs and the art background.

[0106] Where the constructive features and the techniques mentioned in the following claims,
are executed by signs or reference numbers, such signs or reference numbers have been
affixed with the only objective to increase the coherence of the claims themselves, and
consequently, these do not constitute in any way a restriction to the interpretation of each
element identified, as an example only, by such signs or reference numbers.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not
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Patentkrav

1. Stremningsregulerende ventil (10) omfattende:

- etlegeme (11), der krydses af en kanal (12) til et fluidum;

- en lukkeanordning (13), der glider i legemet (11), langs en glideretning (A),
mellem en lukkeposition, hvor den lukker kanalen (12) og mindst en abnings-
position, hvor kanalen abnes (12);

kanalen (12) omfatter et saede (14) til lukkeanordningen (13), der er forsynet
med en indvendig flade (15) parallelt med glideretningen (A), idet lukkeanord-
ningen (13) rager frem langs glideretningen (A) mellem en bagende (16) og en
forende (17), som er forsynet med en sideflade (18) parallelt med glideretnin-
gen (A) og kobling til den indvendige flade (15) af saedet (14); enderne (16, 17)
af lukkeanordningen (13) er i forbindelse for at udligne fluidumpresset, der pa-
virker disse; forenden (17) er rgrformet og har mindst en abning (20), der kan
krydses af et fluidum ifglge en vinkelret retning pa glideretningen (A); i lukke-
anordningen er den mindst ene abning (20) daekket og lukket af saedets (14)
indvendige flade (15), og i abningspositionen viser den mindst ene abning (20)
mindst en fri del (200) til passage af fluidum;

reguleringsventilen (10) er kendetegnet ved, at den mindst ene abning (20)
har to sider (20a, 20b), der tiisammen danner en spids og divergerer langs
glideretningen (A);

hvor lukkeanordningen (13) er en del af et trukket cylindrisk rgr.

2. Reguleringsventil (10) ifglge krav 1, kendetegnet ved, at siderne (20a, 20b)
divergerer i forhold til reguleringsventilens (10) lukkeretning, saledes at, hvis
lukkeanordningen er i den mindst ene abningsposition, har den frie del (200)
af abningen (20) en i det vaesentlige trekantet form.

3. Reguleringsventil (10) ifglge krav 1, kendetegnet ved, at siderne (20a, 20b)
divergerer i forhold til reguleringsventilens (10) abningsretning, saledes at, hvis
lukkeanordningen er i den mindst ene abningsposition, har den frie del (200)
af abningen (20) en i det vaesentlige firkantet form og fortrinsvis trapezform.

4. Reguleringsventil (10) ifglge tidligere krav, kendetegnet ved, at forenden
(17) omfatter en vaeg (19) parallelt med glideretningen (A), der har en konstant
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tykkelse.

5. Reguleringsventil (10) ifglge et af de foregaende krav, kendetegnet ved, at
lukkeanordningen (13) er r@grformet.

6. Reguleringsventil (10) ifglge et af de foregaende krav, kendetegnet ved, at
abningen (20) er dannet ved laserskaering.

7. Reguleringsventil (10) ifglge et af de foregaende krav, kendetegnet ved, at
den mindst ene abning (20) har en kant (20c), der i det veesentlige er lige og
vinkelret pa glideretningen (A).

8. Reguleringsventil (10) ifglge et af de foregaende krav, kendetegnet ved, at
siderne (20a, 20b) har en profil, der er udformet saledes, at den procentvise
variation af den frie del (200) af abningen (20) i tilfaelde af abning/lukning af
reguleringsventilen (10) er lig med forskydningen, udtrykt i procent med hen-
syn til abning/lukning af lukkeanordningen (13).

9. Reguleringsventil (10) ifglge et af de foregaende krav, kendetegnet ved, at
kanalen (12) omfatter to vinger (22, 23), hvor saedet (14) er placeret mellem
vingerne (22, 23), hvor en fgrste (22) af vingerne (22, 23) rager frem vinkelret
pa glideretningen (A) og den anden af (23) vingerne (22, 23) rager ud parallelt
med glideretningen (A), idet forenden (17) er forsynet med et indvendigt hul-
rum, der er i forbindelse med den anden vinge (23).

10. Reguleringsventil (10) ifglge krav 9, kendetegnet ved, at kanalen (12) om-
fatter et udstremningskammer (24), der er placeret mellem den fgrste vinge
(22) og seedet (14), hvor udstrgmningskammeret (24) er ringformet og krydses
i midten af lukkeanordningen (13).

11. Reguleringsventil (10) ifglge et af de foregaende krav, kendetegnet ved,
at legemet (11) har et udligningskammer (25), hvor bagenden (16) af lukkean-
ordningen (13) er glidende indsat, hvor der pa bagenden (16) er tilvejebragt
mindst et gennemgaende hul (26), der er egnet til at saette udligningskamme-
ret (25) i forbindelse med den indvendige del af lukkeanordningen (13).
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12. Metode til fremstilling af en reguleringsventil ifglge et af de foregaende
krav, kendetegnet ved at omfatte en udtreekningsfase af et rgr og en skeere-
fase af en del af rgret, der danner lukkeanordningens (13) legeme.

13. Metode til fremstilling af en reguleringsventil ifglge krav 12 kendetegnet
ved, at den omfatter en fase med at frembringe den mindst ene abning (20)
pa lukkeanordningen (13), fortrinsvis ved laserskaering.
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