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DESCRIPTION

[0001] The invention relates to a flat face female hydraulic coupling comprising:

e a body with a continuous passage extending in axial direction;

= a valve stem coaxially arranged in the continuous passage of the body;

a valve guide coaxially arranged in the continuous passage of the body, wherein the
valve guide is sealed against the surface of the continuous passage and wherein the
valve guide comprises a central passage;

a valve sleeve arranged slidingly in axial direction between a first and a second position
relative to the valve guide, wherein the valve sleeve is guided by the valve guide and
wherein the valve sleeve is sealed to the valve guide in both first and second position
and is sealed to the valve stem in the first position and a passage is provided between
the valve stem and the valve sleeve in the second position;

wherein in the first position of the valve sleeve a fluid chamber is formed by the central
passage, the inner surface of the valve sleeve and the valve stem.

[0002] Such a flat face female hydraulic coupling is known from US 2002 0174904. In this prior
art coupling the valve sleeve is composed out of two sleeve parts, which both need to be slid to
the second position to open the coupling and allowing for fluid to flow through the coupling.

[0003] The valve sleeve has, when seen in a first axial direction, a first frontal axial surface
which is in contact with fluid in the coupling. When seen in the opposite second axial direction,
the valve sleeve has a second frontal axial surface. Clearly, the size of the first frontal axial
surface differs from the size of the second frontal axial surface.

[0004] When the female coupling is closed and a pressure is present in the fluid chamber
formed by the central passage, the inner surface of the valve sleeve and the valve stem, the
difference between the sizes of the first and second frontal axial surface cause a force onto the
valve sleeve, which force needs to be overcome when a flat face male hydraulic coupling is
inserted into the female coupling. Generally this force prevents manual coupling of a flat face
male hydraulic coupling with a female hydraulic coupling. With the couplings according to the
prior art, the hydraulic system needs to be shutdown and to be depressurized before the
coupling can be made manually.

[0005] Similar flat face female hydraulic coupling are known from US2013206261 A1,
WO2014161906 A1, WO2014161616 A1, DE10351997 A1, CN201428887Y, US2015377402
A1, US2016369923 A1, US5179976 A and WO2016037890 A1.

[0006] Accordingly it is an object of the invention to reduce or even remove the above
mentioned disadvantages.

[0007] This object is achieved with a flat face female hydraulic coupling according to the
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preamble, which flat face female hydraulic coupling is characterized in that the part of the inner
surface of the valve sleeve bordering the fluid chamber has a surface integrated normal vector
perpendicular to the axial direction or equal to zero.

[0008] According to the invention, in basis, the frontal axial surface in both opposite axial
directions is made equal to cancel the resulting force due to a difference in size of both frontal
axial surfaces. By ensuring that the surface integrated normal vector is perpendicular to the
axial direction or is equal to zero, it is ensured that the frontal axial surface in both opposite
directions is equal and the resulting force in axial direction, therefore is cancelled.

[0009] With the resulting force in axial direction on the valve sleeve being canceled, the flat
face female hydraulic coupling can be coupled without effort and therefore manually with a flat
face male hydraulic coupling. By having the integrated normal vector perpendicular to the axial
direction or equal to zero, the valve sleeve can be slid from the first to the second position,
independent of the height of the hydraulic pressure in the fluid chamber.

[0010] In an embodiment of the flat face female hydraulic coupling according to the invention a
radially extending flange is arranged to the outer surface of the valve sleeve and spring means
are arranged between the radially extending flange and the valve guide to urge the valve
sleeve in the first position.

[0011] These spring means ensure that when the flat face female hydraulic coupling is
decoupled from a male coupling, the valve sleeve is urged to the first position closing fluid
passage in the female coupling.

[0012] In a preferred embodiment of the flat face female hydraulic coupling according to the
invention the valve sleeve has a cylindrical inner surface and the inner surface of the valve
sleeve is sealed to the valve stem in the first position and the inner surface of the valve sleeve
is sealed to the valve guide.

[0013] Using a cylindrical inner surface and sealing both the valve stem and the valve guide to
said cylindrical inner surface ensures that the inner surface of the valve sleeve bordering the
fluid chamber does not have any axial surface components, which could generate in
combination with a fluid pressure in the fluid chamber an axial force .

[0014] In another preferred embodiment of the flat face female hydraulic coupling according to
the invention the inner surface of the valve sleeve is stepped with a first diameter and a second
diameter, wherein the inner surface with the first diameter is sealed to the valve stem, wherein
the outer surface of the valve sleeve is sealed to the valve guide, the outer surface having a
diameter equal to the first diameter and wherein the first diameter is larger than the second
diameter.

[0015] In this embodiment the valve guide is sealed to the outer surface of the valve sleeve. By
ensuring that the diameter of this outer part is equal to the first diameter of the inner surface,
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the part of the valve sleeve surface bordering the fluid chamber will have a first frontal axial
surface, when seen in a first direction, being equal to a second frontal axial surface when seen
in the opposite direction. This ensures that no resulting axial forces are present on the valve
sleeve when a hydraulic pressure is present in the fluid chamber.

[0016] Yet another embodiment of the flat face female hydraulic coupling according to the
invention, further comprises a locking sleeve slidingly arranged between the body and the
valve sleeve, at least one radial channel arranged in the body, at least one locking ball
arranged in the at least one radial channel and a locking ring slidingly arranged on the outside
of the body over the at least one radial channel.

[0017] When a male coupling is inserted into the female coupling according to the invention,
the locking sleeve is pushed inward releasing the at least one locking ball, which can engage
into an outer groove on the male coupling. The locking ring will maintain the locking ball in this
locking position until the locking ring is shifted and the locking ball is allowed to move back to
its original position.

[0018] Preferably, the flat face female hydraulic coupling according to the invention further
comprises second spring means arranged between the locking sleeve and the valve guide to
urge the locking sleeve to a position covering the at least one radial channel.

[0019] These and other features of the invention will be elucidated in conjunction with the
accompanying drawings.

Figure 1 shows a cross-sectional view of a first embodiment of the flat face female hydraulic
coupling according to the invention.

Figure 2 shows a cross-sectional view of a second embodiment of the flat face female
hydraulic coupling according to the invention.

Figure 3 shows a cross-sectional view of the female coupling according to figure 2 coupled to a
flat face male hydraulic coupling.

Figure 1 shows a cross-sectional view of a first embodiment of the flat face female hydraulic
coupling 1. This coupling 1 has a body 2 with a continuous passage 3 extending in axial
direction 4.

[0020] A valve guide 5 is arranged on and sealed to the surface of the continuous passage 3.
The valve guide 5 has a central passage 13. A valve stem 6 is furthermore coaxially arranged
in the continuous passage 3.

[0021] A valve sleeve 7 is arranged slidingly in axial direction. This valve sleeve 7 is sealed on
one end with the inner surface by a seal 8 to the valve stem 6 and with the other end with the
outer surface by a seal 9 to the valve guide 5.
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[0022] The valve sleeve 7 has a stepped inner surface with a first diameter d4 and a second
diameter d,. The diameter d3 of the outer surface of the valve sleeve 7 is equal to the first
diameter d4. The diameter d» is smaller than d4, such that in one axial direction a frontal axial

surface 10 and in the opposite direction a frontal axial surface 11 is formed.

[0023] The respective forces F1 and F2 which are generated by a hydraulic pressure in the
fluid chamber 12 formed by the central passage 13, the inner surface of the valve sleeve 7 and
the valve stem 6, are with respect to their axial component canceling each other out. This
allows for the valve sleeve 7 to be moved from the shown first position towards a position in
which a passage is created between the valve sleeve 7 and the valve stem 6. Spring means 14
will urge the valve sleeve 7 towards the first position.

[0024] The body 2 has a radially extending channel 15 in which a locking ball 16 is arranged.
On the inside the locking ball 16 is kept in position by a locking sleeve 17, which is urged by a
spring 18. On the outside a slidable locking ring 19 is provided which has a cavity 20 in which
the locking ball 16 is partially accommodated.

[0025] Figure 2 shows a cross-sectional view of a second embodiment 30 of the flat face
female hydraulic coupling according to the invention. This embodiment 30 partially
corresponds to the embodiment 1 according to figure 1 and as a result similar components are
designated with the same reference signs.

[0026] The valve sleeve 31 is differently shaped and has a cylindrical inner surface 32. The
inner surface 32 of the valve sleeve 31 seals with the seal 8 onto the valve stem 6 on one end
and seals also on the inner surface 32 with a seal 33 onto the outside surface of the valve
guide 5. The valve sleeve 31 is urged to the closed position by a spring 34.

[0027] Because the inner surface 32 of the valve sleeve 31 bordering the fluid chamber Z 12 is
fully cylindrical, no axial surface is present and so no axial force can be generated to
counteract the sliding movement of the valve sleeve 31.

[0028] Figure 3 shows a cross-sectional view of the female coupling 31 according to figure 2
coupled to a flat face male hydraulic coupling 40. The male coupling 40 has at least a body 41
with a continuous passage 42 and a valve body 43 axially movable in the continuous passage.

[0029] When the body 41 of the coupling 40 is inserted into the female coupling 30, the body
41 will slide the locking sleeve 17 and then the valve sleeve 31 towards the position shown in
figure 3. At the same time the valve stem 6 will slide the valve body 43 into the male coupling
40. As a result a continuous flow path for fluid F will be created between both couplings 30, 40.

[0030] By sliding back the locking sleeve 17, the locking ball is free to move into a
circumferential groove in the body 41 of the male coupling 40. At that moment, the locking ring
19 can slide such that the cavity 20 is no longer positioned above the channel with the locking
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ball 16 causing the locking ball 16 to be locked into the groove of the male coupling 40 and
accordingly locking the female coupling 30 and the male coupling 40 together.
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Patentkrav

1. Flat-face hydraulisk hunkobling (1), omfattende:
- et legeme (2) med en kontinuerlig passage (3), der straeekker sig i aksial
retning (4);
- en ventilspindel (6}, der er koaksialt anbragt i den kontinuerlige passage
(3) af legemet (2);
- et ventilstyr (5) koaksialt anbragt i den kontinuerlige passage (3) af le-
gemet (2), hvor ventilstyret (5) er teetnet mod overfladen af den kontinu-
erlige passage (3), og hvori ventilstyret (5) omfatter en central passage
(13);
- en ventilbgsning (7) anbragt glidende i aksial retning mellem en farste
0g en anden position i forhold til ventilstyret (5), hvor ventilbgsningen (7)
styres af ventilstyret (5), og hvor ventilbgsningen (7) er taetnet til ventil-
styret (5) i bade farste og anden position og er teetnet til ventilspindelen
(6) i den forste position, og der er tilvejebragt en passage mellem ventil-

spindelen (6) og ventilbgsningen (7) i den anden position;

hvori der i farste position af ventilbgsningen (7) bliver dannet et veeskekammer af
den centrale passage (13), den indvendige overflade af ventilbgsningen (7) og ven-
tilspindelen (6);

kendetegnet ved, at den del af den indvendige overflade af ventilbgsningen (7),
der greenser op til veeskekammeret, har en overfladeintegreret normalvektor vin-

kelret pa den aksiale retning eller lig med nul.

2. Flat-face hydraulisk hunkobling (1) ifelge krav 1, hvor en radialt udstrakt flange
er anbragt til den ydre overflade af ventilbgsningen (7), og hvori der er anbragt
fiedermidler mellem den radialt udstrakte flange og ventilstyret (5) for at presse

ventilbesningen (7) i den forste position.

3. Flat-face hydraulisk hunkobling (1) ifglge krav 1 eller 2, hvor ventilbgsningen (7)
har en cylindrisk indvendig overflade, og hvor den indvendige overflade af ventil-
besningen (7) er teetnet til ventilspindelen (6) i den farste position, og hvor den

indvendige overflade af ventilbgsningen (7) er taetnet til ventilstyret (5).

4. Flat-face hydraulisk hunkobling (1) ifelge krav 1 eller 2, hvor den indvendige
overflade af ventilbgsningen (7) er trindelt med en forste diameter (di) og en anden

diameter (d2), hvor den indvendige overflade med den forste diameter (di1) er
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teetnet til ventilspindelen (6), hvor den ydre overflade af ventilbgsningen (7} er
teetnet til ventilstyret (5), den ydre overflade har en diameter (ds) lig med den
forste diameter (di), og hvor den forste diameter (di} er sterre end den anden dia-

meter (d2).

5. Flat-face hydraulisk hunkobling (1) ifelge et hvilket som helst af de foregaende
krav, yderligere omfattende en lasebgsning (17), der er glidende anbragt mellem
legemet (2) og ventilbesningen (7), mindst en radial kanal (15) anbragt i legemet
(2), mindst en kuglelas (16) anbragt i mindst den ene radiale kanal (15) og en
lasering (19) glidende anbragt pa ydersiden af legemet (2) over mindst en radial
kanal (15).

6. Flat-face hydraulisk hunkobling (1) ifelge krav 5, yderligere omfattende et andet
fiedermiddel, anbragt mellem lasebgsningen (17) og ventilstyret (5) for at presse

lasebasningen (17) til en stilling, der deekker mindst en radial kanal (15).
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DRAWINGS
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