wo 2024/027957 A1 |0 00000 KO0 0D 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
08 February 2024 (08.02.2024)

(10) International Publication Number

WO 2024/027957 Al

WIPO I PCT

(51) International Patent Classification:

F16K 1/46 (2006.01) F16K 27/02 (2006.01)
F16K 1/10 (2006.01) F16K 39/02 (2006.01)
F16K 31/50 (2006.01) F16K 3/24 (2006.01)

(21) International Application Number:
PCT/EP2023/056613

(22) International Filing Date:
15 March 2023 (15.03.2023)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

PA202200729 01 August 2022 (01.08.2022) DK
(71) Applicant: DANFOSS A/S [DK/DK]; Nordborgvej 81,

6430 Nordborg (DK).

(72) Inventor: VAN BEEK, Johan; Nordborgvej 81, 6430
Nordborg (DK).

(74) Agent: KALKOFF & PARTNER PATENTANWALTE
MBB; Martin-Schmeisser-Weg 3a-3b, 44227 Dortmund
(DE).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

84

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, IM, JO, JP, KE, KG,
KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY,
MA, MD, MG, MK, MN, MU, MW, MX, MY, MZ, NA,
NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO,
RS, RU,RW, SA, SC. SD, SE, SG, SK, SL, ST, SV, SY, TH,
TJ, TM. TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS,
ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, CV,
GH, GM,KE, LR,LS, MW, MZ, NA, RW, SC, SD, SL, ST,
SZ, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU,LV,MC, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE,
SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

in black and white; the international application as filed
contained color or greyscale and is available for download
Jiom PATENTSCOPE

(54) Title: VALVE WITH VALVE INSERT COMPRISING TWO CYLINDERS
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X Flg 3 between a first and a second port (16, 18). A valve housing (12) comprises
: a valve chamber (14) connected to the first and second ports (16, 18). A
20 A = o valve insert (26) inserted within the valve chamber (14) comprises a first
. / cylinder (28) connected to a second cylinder (32) and a piston (34) movably
: 5 / arranged within the second cylinder (32). The piston (35) acts againsta valve
\ B o seat gasket (30). The first and said second cylinders (28, 32) are arranged
: axially aligned and connected by a releasable connection (44). The valve seat
‘Z‘g ) 2 18 gasket (30) is arranged in a valve seat gasket chamber (62) formed between
55 , the first and second cylinders (28, 32) and providing a ring opening (80) for
o= . o engagement of the valve seat gasket (30) with the piston (34).
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VALVE WITH VALVE INSERT COMPRISING TWO CYLINDERS

The invention relates to a valve, in particular for regulating a flow between a first and a

second port.

Many types and constructions of valves are known for different fields of use. In particular
in the field of industrial refrigeration, regulating valves for high working pressure of up to

and above 50 bar are used.

The applicant offers a family of pressure and temperature regulating valves for indus-
trial refrigeration, in particular motor operated valves of the ICM type comprising a
steel valve body, a top cover and a function module. Different size and connection type
valve bodies are available, and each body may be fitted with multiple top covers and
different function models to give different capacities. PTFE valve seats provide excel-
lent valve tightness. In combination with an actuator, an assembly of compact size is
formed. The driving force from the actuator is transferred via a magnetic coupling
through a stainless-steel top housing. Rotational movement of the magnetic coupling is
transferred to a spindle which in turn provides vertical movement of a piston and the
valve seat to open and close the valve. Valve inlet pressure acting on an underside of the
PTFE valve seat passes through a hollow piston assembly to the top of the piston and

balances the pressure acting on the piston.

Particularly at high pressures, the sealing at the actual valve seat is of particular im-
portance. It may be considered an object to provide a valve with a simple construction al-

lowing secure mounting of a valve seat gasket.

The object is solved by a valve according to claim 1. Dependent claims refer to preferred

embodiments.

The valve according to the invention is suited for regulating a flow of a fluid between a first

and a second port. The fluid may e.g. be a liquid, gas or mixture thereof. The regulating
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function of the valve preferably includes a closed state in which the first and second ports
are sealed from one another as well as variable degrees of valve opening states to regulate

the amount of fluid to pass between the ports, depending on a pressure difference.

The valve comprises at least a valve housing with a valve chamber and a valve insert insert-

ed in the valve chamber.

The valve housing may be shaped differently, e.g. depending on the angular arrangement
of the first and second port relative to each other and to the valve chamber; while the ports
may be arranged at an angle to each other, it is preferred for the ports to be arranged in a

straight line with the valve chamber interposed.

The valve insert comprises at least two cylinders, here referred to as first and second cylin-
der, connected to each other and arranged axially aligned, e.g. along a common central
longitudinal axis, preferably arranged on top of each other, particularly preferred with a
top portion of the first cylinder connected to an end portion of the second cylinder. The
cylinders preferably have at least substantially hollow cylindrical shape, particularly pre-
ferred with a circular outer and inner cross-section. The inner and/or outer diameter of the
cylinder elements may vary in different sections along the axial length thereof, e.g. gradu-
ally, forming cones (e.g. with inclined and/or curved shape in axial longitudinal section),
and/or abruptly, forming different diameter ring shapes (with steps in axial longitudinal
section). The term “least substantially hollow cylindrical shape” may be understood to in-
dicate that the cylinder elements may have additional elements such as radial protrusions

and/or radial openings, e.g. forming one or more radial window.

The valve insert further comprises a movable piston, preferably axially movable. The first
and/or second cylinder may form or provide a valve seat including a valve seat gasket. The
pistonis arranged to move within the second cylinder, acting against the valve seat gasket

to open or close the valve.

According to the invention, the first and second cylinders are connected by a releasable
connection, which may preferably be a screw connection, e.g. formed between an outer

thread and an inner thread. The inner thread may e.g. be arranged on the first cylinder and
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the outer thread on the second cylinder, or vice versa. A releasable connection of the first
and second cylinders, as opposed to the cylinders being formed as a common unitary body
or being permanently connected e.g. by welding or gluing, has the advantage of allowing to
easily position and if necessary replace the valve seat gasket. Alternative releasable connec-
tions may include e.g. one or two-sided flanged, curled, or beaded connections, in particu-
lar connections between two flanges on the first and second cylinders with connectors,

such as e.g. via screws and/or bolts.

The valve seat is provided with a valve seat gasket, arranged in a valve seat gasket cham-
ber. The valve seat gasket chamber is formed between the first and second cylinder and is
provided with at least one ring opening provided and positioned to allow engagement of

the piston with the valve seat gasket arranged within the valve seat gasket chamber.

The valve seat gasket chamber therefore, viewed in axial longitudinal section, surrounds
the valve seat gasket only partially, leaving open the at least one ring opening. It is pre-
ferred for inner surfaces of the valve seat gasket chamber, formed between the first and
second cylinders by parts thereof, to surround and thereby position and/or fix the valve
seat gasket from at least two opposing sides, preferably axially or radially distant from one
another. It is further preferred for the inner surfaces to surround the valve seat gasket from
at least three sides, and most preferably from four sides, particularly preferred from two
pairs of opposing sides, such as radially and axially, therefore fixing the valve seat gasket

exactly in position.

Preferably, the first and second cylinders are made from hard, durable material, preferably
metal, particularly preferably steel, whereas the valve seat gasket may be fully or partially
comprised of a material softer than the material of the first and second cylinders, in partic-
ular a flexible material, such e.g. an elastomer, PTFE or other gasket material. The valve
seat gasket chamber which partially encloses and surrounds the valve seat gasket thus
serves for exact positioning, mechanical support and also protection against mechanical
influences of the fluid passing the opened valve, while the ring opening allows engagement
of the piston with the valve seat gasket for sealing of the valve in the closed position.
Therefore, the ring opening is preferably provided connecting the valve seat gasket cham-

ber to an interior space of the first and/or second cylinder.
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The releasable, in particular screwed connection serves to provide a well-defined, tight and

mechanically stable way of fixing the first and second cylinders to each other.

According to a preferred embodiment, the first and/or second cylinder may comprise a
step forming two inner surfaces, or side walls of the valve seat gasket chamber. A step is
understood to mean an abrupt change in inner or outer diameter of the respective cylinder,
such that in axial longitudinal section two surfaces appear at an angle, preferably at right

angles to each other.

In one preferred embodiment, a top portion of the first cylinder may be received within an
end portion of the second cylinder, i.e. the outer diameter of the top portion of the first
cylinder is less than an inner diameter of the end portion of the second cylinder. The “top
portion“ of the first cylinder and “end portion” of the second cylinder refer to the axial
ends of the respective cylinder oriented in the direction of the other cylinder. The first cyl-
inder may comprise a step forming an outer ring space and the second cylinder may com-
prise a step forming an inner ring space. The valve seat gasket chamber may be formed
between these steps, i.e. within both the inner and outer ring space. It should be under-
stood that the construction may be reversed, i.e. the outer diameter of the end portion of
the second cylinder may be alternatively smaller than the top portion of the first cylinder

and be received therein.

According to a further preferred embodiment, the valve seat gasket chamber may be
formed between two pairs of radial ring surfaces and axial ring surfaces. Specifically, the
top portion of the first cylinder may comprise a first axial facing ring surface and a first
radial ring surface facing outward. The end portion of the second cylinder may comprise a
second axial facing ring surface and a second radial ring surface facing inward. The first
and second axial facing ring surfaces are arranged opposite to each other at a distance and
the first and second radial ring surfaces are also arranged opposite to each other at a dis-

tance, forming the valve seat gasket chamber in between.

To form the ring opening, one of the first and second axial facing ring surfaces may be pro-

vided shorter than the other and/or one of the first and second radial ring surfaces may be
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shorter than the other. It should be understood that this refers to the length as apparent in
axial longitudinal section and that the length of the respective surface is measured in the
direction of its extension, i.e. radially or axially. Preferably, the longer axial and radial sur-
faces together form one corner of the valve seat gasket chamber (in axial longitudinal sec-
tion), such that the ring opening is formed at the opposite corner, between the ends of the

shorter axial and shorter radial surface.

The piston, which is movably arranged against the valve seat gasket, is preferably of at
least substantially cylindrical shape. Its front surface, oriented e.g. towards the first cylin-
derand/ortowards the valve seat gasket, may be plane, but preferably has at least one ele-
vated portion protruding in axial direction. In a preferred embodiment, the cylinder may
comprise a central axially protruding portion forming a tip at the center, which — in axial
longitudinal section — preferably has a smooth, arc- shaped connection to the rest of the

front surface.

According to a further preferred embodiment, the piston may comprise an axially protrud-
ing outer ring. The outer ring may be arranged to engage the valve seal gasket to seal the
valve in the closed position. The raised shape provides a defined seal position and tight

seal.

Preferably, one of the ports, which here may be referred to as the first port, preferably the
inlet, has a direct fluid connection to an inner space of the first and/or second cylinder,
whereas the other, second port, preferably the outlet, is connected to the inside of the first
and/or second cylinder only via the valve seat, so that the connection may be sealed when
the piston engages the valve seat gasket. Further preferred, the first cylinder may be seal-
ingly received in the valve housing such that an axial opening of the first cylinder is con-
nected to the first port. The second port may be connected to the inside of the first and/or
second cylinder by one or more radial openings provided on the first and/or second cylin-
der. Preferably, at least one radial opening, which may be referred to as a window, is pro-
vided in the second cylinder. There may be several windows distributed around the cir-

cumference of the second cylinder.
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According to a preferred embodiment, the second cylinder may comprise an outer valve
seat ring portion, provided axially between the radial opening(s) and the valve seat gas-
ket. In a closed position of the valve, the front of the piston enters into the outer valve
seat ring portion such that it is received therein, i.e. surrounded thereby, whereas in an
open position of the valve the piston is arranged axially distant from the outer valve
seat ring portion, thus providing an opening between the piston and the outer valve
seat ring portion. The outer diameter of the piston and the inner diameter of the outer
valve seat ring portion are preferably closely matched so that the two parts are in slid-
ing contact or provided with minimum radial clearance, such that in a closed position
of the valve the two parts leave no or only a minimum opening in between, thus effec-
tively closing the valve seat, which is then sealed by the engagement of the piston and
the valve seat gasket. Preferably, the outer valve seat ring portion provides a part of an
enclosure of the valve seat gasket chamber. Further preferably, the ring opening of the
valve seat gasket chamber is formed directly adjacent to the outer valve seat ring por-

tion.

In a particularly preferred embodiment, an axially extending opening region of the sec-
ond cylinder may be defined by the location and axial extension of the windows(s), i.e.
radial opening(s). The axially extending opening region may be defined as the axial
height of the windows. The valve chamber surrounding the first and/or second cylin-
ders preferably comprises an enlarged ring space portion, i.e. a portion of increased
inner diameter. According to the preferred embodiment, the enlarged ring space por-
tion is at least partly axially located to overlap with the axially extending opening re-
gion. This provides more space for medium to flow through the window(s) to thereby
allow a higher flow capacity. Further preferred the axially extending opening region of
the second cylinder fully overlaps with the enlarged ring space portion surrounding the
second cylinder, and particularly preferred the axially extending opening region of the
second cylinder is centered in the enlarged ring space portion surrounding the second

cylinder.

While the piston may be solid, it is preferred that an equalization pressure chamber is
provided and a fluid conducting channel connected to it, traversing the piston. The

equalization pressure chamber may be formed behind (and optionally partly within)
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the piston, such that at least a front portion of the piston, especially preferred the en-
tire piston, is axially arranged between the valve seat and the equalization pressure
chamber. The fluid conducting channel traversing the piston comprises an inlet formed
in the front surface of the piston, i.e. in the surface oriented towards the first cylinder
and/or valve seat gasket. Preferably, the inlet is arranged in an outer radial portion of
the piston, preferably at a position at a distance (measured at the center of the inlet)
from the center of the piston of more than 50% of the radius, further preferably at more

than 75% of the radius, particularly preferred at more than 80%.

As stated above, the second cylinder preferably comprises one or more radial openings
(windows). Preferably, the position of the inlet of the fluid conducting channel formed
in the front surface of the piston is aligned with the position of one of the windows. A
window may be arranged over an angular range of the circumference of the second cyl-
inder, and the inlet may preferably be arranged within the angular range. The extent of
the angular range may be determined in cross-section perpendicular to a longitudinal
axis of the first/second cylinder, and the positioning of the inlet may be determined by

its center.

In a preferred embodiment, the piston may comprise on its circumference at least a
first and a second guiding ring surface. The diameter of the piston at the first and sec-
ond guiding ring surfaces may be larger than the diameter of the piston between the
first and second guiding ring surfaces. The first and second guiding ring surfaces may
be arranged to contact the second cylinder, and may be axially spaced from one anoth-
er, e.g. by more than 50% of the axial length of the piston. This arrangement provides
good guidance for the piston to axially move within the second cylinder, guided by the

guiding ring surfaces sliding against an inner surface of the second cylinder.

In the following, embodiments of the invention will be described with reference to the

drawings, in which

Fig.1 shows a first embodiment of a valve in a perspective view;

Fig. 2 shows the valve of Fig. 1in an exploded view;
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Fig. 3 shows an axial longitudinal section of the valve of Fig. 1, 2;

Fig. 4a, 4b show axial longitudinal sections of an inner portion of the valve of Fig. 1 — 3
in a closed position (4a) and in an open position (4b);

Fig. 5 shows an enlarged portion B of Fig. 3;

Fig. 6 shows a cross-sectional view taken along C..C in Fig. 4a,

Fig.7 shows a second, preferred embodiment of a valve in an axial longitudinal sec-

tional view comparable to Fig. 3.

Fig. 1 shows a first embodiment of a valve 10 with a valve housing 12 including a valve
chamber 14, a first port (inlet) 16 and a second port (outlet) 18. In the embodiment
shown, the valve 10 is a regulating valve for industrial refrigeration, which may be used
for low and high pressure refrigerants with different phases of the refrigerant, including
two phases of the refrigerant, such as e.g. a liquid refrigerant at the inlet and two phase

refrigerant at the outlet.

The valve 10 comprises a top portion 20 with a top cover 22 and a cup 24 including a
magnet to which an actuator may be magnetically coupled to control the valve opening,

i.e. to regulate the flow of fluid between the first port 16 and second port 18.

Fig. 2 shows an exploded view of the valve 10. As shown there, a valve insert 26 is in-
serted into the valve chamber 14. The valve insert 26 comprises a first cylinder 28, a
valve seat gasket 30, a second cylinder 32, a piston 34, and a spindle 36 with a spindle

nut 38.

The top portion 20 and the valve insert 26 together may be referred to as a function
module 21. Different types of function modules 21 may be mounted to the valve housing

12 e.g. for different flow capacity.

The first and second cylinders 28, 32 of the valve insert 26 are hollow cylinders with
varying inner and outer diameter, thus defining an interior space. The inner and outer
diameter of the first cylinder decrease toward a top portion 40 thereof, thus forming a
cone. The inner diameter of the second cylinder 32 is constant except for an enlarged

end portion 42.
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Fig. 3 shows the assembled valve 10 in axial longitudinal section in parallel to the longi-

tudinal axis X.

As shown, the elements of the valve insert 26 are sealingly arranged in the valve cham-
ber 14 such that a bottom opening of the first cylinder 28 is directly connected to the
first port 16 and the radial outside of the first and second cylinders 28, 32 and sur-

rounding valve chamber 14 is directly connected to the second port 18.

The first and second cylinders 28,32 are arranged co-axially on top of each other with a
top portion 40 of the first cylinder 28 connected to an end portion 42 of the second
cylinder 32 by a releasable connection, in the preferred example shown screwed con-
nection 44 formed between an inner thread of the end portion 42 of the second cylinder
32 engaged with an outer thread formed around the top portion 40 of the first cylinder
28. The piston 34 is received in the interior of the second cylinder 32 and is axially

movable relative thereto by rotation of the spindle 36 against the spindle nut 38.

The piston 34 has a radially protruding first guide ring 50 arranged towards the top
thereof, and, axially spaced therefrom, a second guiding ring portion 52 also protruding
radially. The outer surfaces of the guiding ring portions 50, 52 contact the interior sur-
face of the second cylinder 32 and serve to guide the piston 34 therein. Axial movement
of the piston 34 is further guided and rotational movement prevented by a guiding
screw 47 fixed on the second cylinder 32 and received within an axial guiding groove

49 in the piston 34.

As visible in the longitudinal sectional view of fig. 3, the piston 34 has a front surface 46
with a central, axially protruding tip 48 and an outer, raised ring portion 78 (visible in
the enlarged view of fig. 5). As will be explained, the outer ring 78 serves to seal the

valve 10 by engaging the valve seat gasket 30.

An equalization pressure chamber 54 is provided behind the piston 34, which in the
presently shown embodiment comprises a cavity 55 provided in the interior of the pis-

ton. The equalization pressure chamber 54 is connected to the front surface 46 by a
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channel 56 leading to an inlet 58 in the front surface 46 of the piston 34. The channel
56 and equalization pressure chamber 54 serve to counterbalance the piston 34 against

high pressure from the inlet side (first port 16).

The second cylinder 32 comprises radial windows 60, connecting the interior space of
the first cylinder 28 and second cylinder 32 to the surrounding valve chamber 14. In

different embodiments, there may be a different number of windows 60, such as only
one, two, or more. In the present embodiment, as shown in fig.6, two windows 60 are

arranged opposed to each other, each covering an angular range a of about 45°.

The axial height of the windows 60 is shown in Fig. 3 as defining an axially extending
opening region 82. It should be noted that the valve chamber 14 comprises different
diameter sections, being more narrow in a top section surrounding a top portion of the
second cylinder 32, and having a larger diameter in a ring space section 84 surrounding
the valve seat. The inner diameter of the valve chamber 14 changes in two cone-shaped
sections 86a, 86b. The enlarged ring space section 84 fully overlaps with the axially

extending opening region 82 as shown in Fig. 3.

The first and second cylinder 28, 32 form in between the top portion 40 of the first cyl-
inder 28 and the end portion 42 of the second cylinder 32 a valve seat gasket chamber
62. As visible in particular from the enlarged view of fig. 5, the valve seat gasket cham-
ber 62 is formed between a first outer step 64 provided in the top portion 40 of the first
cylinder 28 and a second inner step 66 provided in the end portion 42 of the second

cylinder 32.

The first, outer, step 64 provides a first axial ring surface 68 and a first radial ring sur-
face 70, facing outward. The second, inner step 62 provided in the end portion 42 of the
second cylinder 32 forms a second radial ring surface 72 facing inwards and a second
axial ring surface 74. The valve seat gasket chamber 62 and valve seat gasket 30 con-
tained therein is therefore bordered on four sides by a pair of axially facing ring surfac-

es 68, 74 and by a pair of radially facing ring surfaces 70, 72.
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The first radial ring surface 70 is shorter than the second radial ring surface 72, and the
second axial ring surface 74 is shorter than this first axial ring surface 68. The first axial
ring surface 68 and second radial ring surface 72 are in contact and form a corner of the
valve seat gasket chamber 62. At the opposite corner, a ring opening 80 is formed , ex-
posing the valve seat gasket 30 to the interior space of a first and second cylinders 28,
32. As will become apparent, the ring opening 80 allows the piston 34 to engage the
valve seat gasket 30 through the ring opening 80.

The second, inner step 66 provided in the end portion 62 of the second cylinder 32
forms a portion of the second cylinder 32 which is referred to here as an outer valve
seat ring portion 76. The outer valve seat ring potion 76 borders the valve seat gasket
chamber 62. Radially, it extends inward to provide sliding contact (or minimum clear-

ance) to the circumference of the piston 34.

As visible in particular in fig. 5, fig. 6, the inlet 58 of the channel 56 traversing the pis-
ton 34 up to the cavity 55 which is a part of the equalization pressure chamber 54 is
arranged radially outward within the front surface 46 of the piston 34. Fig. 6 shows a
distance R1 between the central longitudinal axis X and a center of the inlet 58 to be

close to the radius R of the piston 34.

Further, fig. 6 shows the inlet 58 to be positioned within the angular range a of one of

the windows 60.

In operation of the valve 10, an actuator (not shown) may be mounted to the magnet
cup 24 to impart a rotation to spindle 36, thereby actuating valve nut 38 to adjust the
axial position of the piston within the second cylinder 32, thereby closing the valve 10
or providing variable degrees of opening of the valve 10. The regulating function of the

valve 10 is described with reference to fig. 4a, 4b:

Fig. 4a shows the valve 10 in a closed position, whereas fig. 4b shows an opening posi-

tion of the valve 10.
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In the opened position of the valve shown in fig. 4b, the piston 34 is in an upper posi-
tion retracted within the second cylinder 32, such that the front surface 46 of the piston
34, and in particular the raised outer ring 78 (see fig. 5) thereof is arranged at a dis-
tance from the valve seat gasket 30 and from the outer valve seat ring portion 76.
Therefore, a valve opening is provided allowing fluid from the inlet side (first port 16)
to pass the valve seat and enter the valve chamber 14 through the windows 30 to flow to

the outlet side (second port 18).

It should be noted that only a small portion of the valve seat gasket 30 is exposed to the
flow of fluid through the valve opening, namely only the part of the valve seat gasket 30
exposed by the ring opening 80.

It should further be noted that due to the positioning of the inlet 58 of the channel 56,
the pressure in the equalization chamber 54 will be equalized to the pressure at the
valve seat, i.e. in between the valve seat gasket 30 and the circumference of the front

surface 46 of the piston 34.

For closing the valve 10, the piston 34 is moved axially until the front surface 46 of the
piston 34, and more particularly the raised outer ring 78 thereof, enters into and is thus
received in the outer valve seat ring portion 76 and engages the flexible valve seat gas-

ket 30, thereby closing and sealing the valve 10.

Fig. 7 shows a second, preferred embodiment of a valve 110, which in many respects
corresponds to the valve 10 according to the first embodiment. Common parts in both
embodiments are designated by the same reference numerals. In the following, only the

differences between the embodiments will be discussed in detail.

As in the valve 10 according to the first embodiment, the valve 110 has a valve insert
comprising co-axial first cylinder 128 and a second cylinder 132 releasably connected
and fixing the valve seat gasket 30 in the valve seat gasket chamber 62 formed between
the first and second cylinders 128, 132. Within the second cylinder 132 the piston 34 is
movably arranged, actuated by spindle 36.
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The valve 110 according to the second embodiment has, compared to the valve 10 accord-
ing to the first embodiment, a differently shaped valve chamber 112 where inlet 16 and out-
let 18 are arranged at right angles with one another. Like the valve chamber 12 of the first
embodiment the valve chamber 112 has a ring space section 84 of enlarged diameter sur-
rounding the valve seat. The axially extending opening region 82 defined by the axial
height of the windows 60 is arranged centered within the ring space section 84, which fur-
ther facilitates the flow.

In the valve 110 according to the second embodiment, axial movement of the piston 34 is
guided and rotational movement prevented by a guiding pin 147 fixed by the top cover 22

and received within the axial guiding groove 49 in the piston 34.
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Claims
1. Valve (10) for regulating a flow between a first and a second port (16, 18), said

valve (10) including at least

a valve housing (12) comprising a valve chamber (14) connected to said
first and second ports (16, 18),

a valve insert (26) inserted within said valve chamber (14), said valve in-
sert (26) comprising at least a first cylinder (28) connected to a second
cylinder (32), and a piston (34) movably arranged within said second
cylinder (32), said piston (35) acting against a valve seat gasket (30),
wherein said first and said second cylinders (28, 32) are arranged axially
aligned and connected by a releasable connection (44),

wherein said valve seat gasket (30) is arranged in a valve seat gasket
chamber (62), said valve seat gasket chamber (62) being formed be-
tween said first and second cylinder (28, 32), said valve seat gasket
chamber (62) providing a ring opening (80) for engagement of said

valve seat gasket (30) with said piston (34).

2. Valve (10) according to claim 1, wherein

a top portion (40) of said first cylinder (28) is received within an end
portion (42) of said second cylinder (32),

and wherein said first cylinder (28) comprises a step (64) forming an
outer ring space,

and wherein said second cylinder (32) comprises a step (66) forming an
inner ring space,

wherein said valve seat gasket chamber (62) is formed between said
steps (64, 66).

3. Valve (10) according to one of the preceding claims, wherein

a top portion (40) of said first cylinder (28) comprises a first axial facing

ring surface (68) and a first radial ring surface (70), said first radial ring
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surface (70) facing outward,

- and said end portion (42) of said second cylinder (32) comprises a sec-
ond axial facing ring surface (74) and a second radial ring surface (72),
said second radial ring (72) surface facing inward,

- wherein said first and second axial facing ring surfaces (68, 74) are ar-
ranged opposite each other at a distance and said first and second radial
ring surfaces (70, 72) are arranged opposite each other at a distance to

form said valve seat gasket chamber (62).

Valve (10) according to claim 3, wherein

- one of said first and second axial facing ring surfaces (68, 74) is shorter
than the other, and/or one of said first and second radial ring surfaces
(70, 72) is shorter than the other,

- to form said ring opening (80).

Valve (10) according to one of the preceding claims, wherein
- wherein said piston (34) comprises an axially protruding outer ring (78)

arranged to engage said valve seal gasket (30).

Valve (10) according to one of the preceding claims, wherein

- said first cylinder (28) is sealingly received in said valve housing (14),
said first cylinder (28) comprising an interior space connected to said
first port (16),

- and said second cylinder (32) comprises at least one radial opening (60)

connected to said second port (16).

Valve (10) according to one of the preceding claims, wherein

- said second cylinder (32) comprises one or more radial openings (60),

- and wherein said second cylinder (32) comprises an outer valve seat ring
portion (76), provided axially between at least one of said radial open-
ings (30) and said valve seat gasket (30),

- wherein, in a closed position of said valve (10), a part of said piston (34)

is received within said outer valve seat ring portion (76),
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- and wherein, in an open position of said valve (10), said piston (34) is
arranged axially distant to said outer valve seat ring portion (76), thus
providing an opening between said piston (34) and said outer valve seat

ring portion (76).

Valve (10) according to claim 7, wherein

- said outer valve seat ring portion (776) is a part of an enclosure of the
valve seat gasket chamber (62),

- and wherein said ring opening (80) of said valve seat gasket chamber

(62) is formed directly adjacent to said outer valve seat ring portion (76).

Valve (10) according to one of claims 6 - 8, wherein

- said radial opening (60) of said second cylinder (32) extends over an ax-
ially extending opening region (82),

- and wherein said valve chamber (14) comprises an enlarged ring space
portion (84) surrounding said first and/or second cylinder (28, 32), said
enlarged ring space portion (84) being located to at least partially over-

lap with said axial opening region (82).

Valve (10) according to one of the preceding claims, wherein

- said piston (34) comprises a front surface (46),

- wherein a fluid conducting channel (56) is arranged at least partially
traversing said piston (34), said fluid conducting channel (56) connect-
ing an equalization pressure chamber (54) to an inlet (58) formed in said
front surface (46),

- wherein said inlet (58) is arranged in an outer radial portion of said

front surface (46).

Valve (10) according to claim 10 and one of claims 6 - 9, wherein
- an angular range (a) of said second cylinder (32) is defined by at least
one of said radial openings (60),

- and said inlet (58) is arranged within said angular range (a).
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12. Valve (10) according to one of the preceding claims, wherein

- said piston (34) comprises on its circumference at least a first guiding
ring surface (50) contacting said second cylinder (32), and a second
guiding ring portion (52) contacting said second cylinder (32),

5 - wherein said first and second guiding ring surfaces (50, 52) are axially

spaced from one another,

- and wherein a diameter of said piston (34) at said first and second guid-
ing ring surfaces (50, 52) is larger than between said first and second
guiding ring surfaces (50, 52).

10
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