VALVE PLATE

The invention relates to a valve plate having a plate portion, a seal made of an elastomer
material being attached thereto on a front face, and said plate portion having a longitudinal
extension in a longitudinal direction which is greater than a width extension in a width direction
located at right-angles to the longitudinal direction, and at least one elongated connecting portion
for fastening the valve plate to at least one valve rod, wherein the at least one connecting portion
is connected at its two ends spaced apart from one another in the longitudinal direction to the rear
face of the plate portion opposing the front face, and is spaced apart from the plate portion in the
region between its two ends, forming a slot located between the plate portion and the connecting
portion, and wherein the extension of the at least one connecting portion in the width direction is
defined by opposing first and second side edges of the connecting portion, when viewed in a plan
view of the rear face of the plate portion, and wherein a connecting structure is configured in the
connecting portion in a central region of the longitudinal extension of the first side edge of the at
least one connecting portion for connecting the connecting portion to an end portion of the valve
rod protruding from the first side edge of the connecting portion.

Systems for mounting valve plates on valve rods are known, said systems having a joint
for a certain degree of pivotability of the valve plate about an axis located at right-angles to the
valve rod. In the closed state of the vacuum valve, a more uniform pressing of the seal arranged
on the front face of the valve plate can be achieved thereby, since it is possible to compensate for
dimensional tolerances and elastic deformations, in particular a slight deflection of the valve rod
in the closed state of the vacuum valve. Articulated connections in the vacuum region of the
vacuum valve are, however, undesirable due to a production of particles in the surfaces which
move relative to one another.

A valve plate of the type mentioned in the introduction is disclosed in US 2011/0108750
Al. An elongated connecting portion which is connected by its two ends to the plate portion is
arranged on the rear face of a plate portion of the valve plate, which has the seal made of the
elastomer material on the front face. Between the two ends, the connecting portion is spaced apart
from the plate portion and a connecting structure is located in the longitudinal center of the
connecting portion for connecting the connecting portion to an end portion of the valve rod,

wherein an end portion of the valve rod is inserted in a recess of the connecting portion and is
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screwed therein. A certain pivoting of the valve plate relative to the valve rod is permitted by an
elastic deformation of the connecting portion, in the form of a torsion of the connecting portion.

It is the object of the invention to provide an advantageous valve plate of the type
mentioned in the introduction in which the uniformity of the pressing of the elastic seal in the
closed state of the vacuum valve is improved. According to the invention, this is achieved by a
valve plate having the features of Claim 1.

According to the invention, the at least one connecting portion is configured to be
reinforced in a region of its extension in the width direction adjoining the second side edge, relative
to a region of its extension in the width direction adjoining the first side edge. The second side
edge opposes the first side edge relative to the width direction, wherein the connecting structure is
configured in a central region of the longitudinal extension of the first side edge for connecting the
connecting portion to the end portion of the valve rod. In the state connected to the valve rod, the
valve rod thus protrudes from the connecting portion in the first side edge of the connecting portion.
A non-uniformity in the pressing of the seal, due to a certain deflection of the at least one valve
rod in the closed state of the vacuum valve, can be at least reduced by the reinforcement of the
connecting portion in the region of the second side edge.

The reinforcement of the connecting portion is advantageously achieved by the connecting
portion having a greater thickness in the region of its extension in the width direction adjoining
the second side edge than in the region of its extension in the width direction adjoining the first
side edge.

In an advantageous embodiment of the invention, the at least one connecting portion has
connecting arms which are configured in a plate-shaped manner and which run from the respective
end of the connecting portion to the longitudinal center of the connecting portion. Preferably, a
reinforcing web protrudes from the connecting arms in the direction of the plate portion of the
valve plate, in a region of the extension of the connecting arm in the width direction adjacent to
the second side edge, for forming the aforementioned reinforcement, wherein this reinforcing web
is particularly preferably located directly on the second side edge of the connecting portion.

Further advantages and details of the invention are explained hereinafter with reference to
the accompanying drawing. In the drawing:

Figs. 1 and 2 show oblique views of an exemplary embodiment of a valve plate according

to the invention from different viewing directions;
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Figs. 3 and 4 show a front and rear view;

Figs. 5 and 6 show side views of opposing narrow sides of the valve plate running
longitudinally;

Figs. 7 and 8 show sections along the lines A-A and B-B of Fig. 5;

Figs. 9 and 10 show three-dimensional views of the valve plate in cross section from
different viewing directions;

Fig. 11 shows a simplified view of a vacuum valve having a valve plate according to the
invention according to the exemplary embodiment shown in Figs. 1 - 10;

Fig. 12 and 13 show sections along the lines C-C and D-D of Fig. 11 (in the open state of
the vacuum valve);

Fig. 14 shows a section similar to Fig. 12 in the central position;

Fig. 15 shows a section similar to Fig. 12 in the closed state of the vacuum valve;

Fig. 16 to 21 show views similar to Figs. 1 to 4 of a second exemplary embodiment of the
invention;

Fig. 22 shows a view similar to Fig. 11 and

Figs. 23 and 24 show sections along the lines E-E and F-F of Fig. 22 for the second
exemplary embodiment.

An exemplary embodiment of a valve plate according to the invention is shown in Figs. 1
to 10. The valve plate has a plate portion 1, an annular seal 2 made of an elastomer material being
attached to the front face thereof which is preferably configured to be at least substantially planar.
For example, the seal 2 can be vulcanized onto the plate portion 1. An O-ring received in a groove
can also be provided.

The plate portion 1 has a length a which is greater than the width b, preferably more than
double the size. The plate portion 1 thus has a longitudinal extension in a longitudinal direction 3
which is greater than a width extension in a width direction 4 located at right-angles to the
longitudinal direction, preferably more than double the size.

The thickness of the plate portion 1 is substantially less than the width b, preferably less
than half the size.

When viewed in a plan view of the front face of the plate portion 1, the plate portion in the

exemplary embodiment has a right-angled contour with rounded corners, as is preferred.



An elongated connecting portion 5 serves for connecting the valve plate to a valve rod. The
connecting portion 5 thus has a greater extension in the longitudinal direction 3 than in the width
direction 4. Preferably, the longitudinal extension of the connecting portion 5 is more than double
the size of the width extension.

The connecting portion 5 is connected only at its two ends spaced apart from one another
in the longitudinal direction 3 to the rear face of the plate portion 1 opposing the front face. In the
exemplary embodiment, in this case an elongated reinforcing rib 1a is configured on the rear face
of the plate portion 1, the plate portion having a greater thickness in the region of said reinforcing
rib and said reinforcing rib running in the longitudinal direction 3. The reinforcing rib 1a forms a
step-shaped elevation on the rear face of the plate portion 1. The two ends of the connecting portion
5 are connected to the plate portion 1 in the region of the reinforcing rib 1a.

The reinforcing rib 1a could also be dispensed with, so that the plate portion could also be
configured to be at least substantially planar on the rear face. The plate portion could then have a
slightly greater thickness overall if required.

In the region between the two ends of the connecting portion 5 this connecting portion is
spaced apart from the plate portion 1, whereby a slot 6 is configured between the plate portion 1
and the connecting portion 5.

In particular, the connecting portion 5 is located with its longitudinal extension parallel to
the longitudinal direction 3 and runs in the width direction 4 in the region of the center of the
extension of the plate portion.

In the exemplary embodiment, the plate portion 1 and the connecting portion 5 are
configured to be made of the same material with one another and form a metal base body of the
valve plate. Alternatively, a configuration consisting of a plurality of parts and a material
connection could also be provided. Thus, for example, the connecting portion 5 could be
configured as a separate part which is welded with its two ends onto the plate portion 1. A screw
connection of the two ends of the connecting portion 5 to the plate portion 1 is also conceivable
and possible.

When viewed in a plan view of the rear face of the plate portion 1 (= a plan view of the
rear face of the valve plate) the extension of the connecting portion 5 in the width direction 4 is
defined by opposing first and second side edges 5a, 5b see Fig. 4. A connecting structure 5c is

configured in the connecting portion 5 in a central region of the longitudinal extension of the first
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side edge 5a. This connecting structure serves for connecting to the end portion of a valve rod. To
this end, the connecting structure 5c is oriented in the width direction 4. In the exemplary
embodiment, the connecting structure is configured in the form of a recess in the narrow side (=
edge surface) located in the first side edge Sa of the connecting portion 5. The valve rod 8 is
inserted with its end portion into this recess. In Fig. 4 a part of the valve rod connected to the
connecting portion 5 is indicated by dashed lines.

In the bottom of the recess is located a bore 5d which extends to the narrow side (= edge
surface) located on the second side edge 5b of the connecting portion. A fastening screw 7 (also
indicated in Fig. 4 by dashed lines) can be screwed through this bore into a thread on the end of
the valve rod. The valve rod 8 which is connected to the valve plate then protrudes from the
connecting portion 5 in the first side edge 5a as is visible from Fig. 4.

The connecting portion 5 has two connecting arms Se, 5f which are configured to be plate-
shaped and which run from the respective end of the connecting portion 5 to the longitudinal center
of the connecting portion and which are connected together there via a thickening in which the
connecting structure 7 is configured, in the exemplary embodiment integrally formed from the
same material. The thickness of the connecting arms Se, 5f is thus substantially less than the length
thereof and the width thereof.

In the exemplary embodiment, the plate-shaped connecting arms Se, 5f are located in
planes 16, 17 which enclose with the front face of the plate portion 1, which is located in one plane
15, an angle of less than 20°, wherein the connecting arms Se, 5f extend away from the front face
of the plate portion 1 (see Fig. 5), starting from the respective end of the connecting portion 5 to
the longitudinal center of the connecting portion.

The connecting portion 5 also has a reinforcing web 5g which protrudes from the plate-
shaped connecting arms Se, 5f in the direction of the plate portion 1. In this case the reinforcing
web Sg is located in a region of the connecting portion adjacent to the second side edge 5b. When
viewed in cross section, see Fig. 8 and Figs. 9 and 10, the reinforcing web 5g protrudes at right-
angles to the connecting arms Se, 5f. The connecting portion 5 is reinforced by the reinforcing web
Sg, thus in a region of its extension in the width direction adjoining the second side edge 5b,
relative to a region of its extension in the width direction adjoining the first side edge 5a. The

reinforcement is thus located in the region of that half of the extension of the connecting portion 5



in the width direction 4 which adjoins the second side edge 5b, in the exemplary embodiment
directly on the second side edge 5b.

In the exemplary embodiment, the reinforcing web 5g is located in a plane which is at right-
angles to the plane 15 in which the front face of the plate portion 1 is located.

In modified exemplary embodiments, the reinforcement of the connecting portion could
also be configured differently in a region adjoining the second side edge 5b thereof, in particular
by a greater thickness of the connecting portion 5 in this region. For example, the connecting arms
Se, 5f could have steps running in the longitudinal direction thereof, whereby the thickness of the
connecting arms 5e, 5f in a region adjoining the second side edge 5b is increased relative to a
region adjoining the first side edge 5a.

A simplified, partially schematic view of a vacuum valve which has a valve plate according
to the invention emerges from Figs. 11 to 15. The valve plate is fastened by means of the fastening
screw 7 to a valve rod 8. The valve plate and a portion of the valve rod 8 adjoining the valve plate
are located in an interior of a valve housing 9. In the open state of the vacuum valve, the valve
plate opens up a valve opening 10 and thus a through-passage through the valve housing 9 between
the valve opening 10 and an opposing opening 11, see Fig. 12. In the closed state of the vacuum
valve, the valve opening 10 is closed and sealed by the valve plate, see Fig. 15.

The valve rod 8 is guided out of the interior of the valve housing 9 in a sealed manner, for
example by means of a folding bellows 12. For opening and closing the vacuum valve, the valve
rod 8 is moved by means of a valve drive located outside the vacuum region. To this end, a
longitudinal drive 13 and a transverse drive 14 are shown schematically in the figures. Starting
from the open state of the vacuum valve, the valve rod 8 is displaced by means of the longitudinal
drive 13 in the longitudinal direction thereof until the valve plate opposes the valve opening 10
but is still lifted away therefrom, see Fig. 14. Starting from this intermediate position, the valve
rod 8 and thus also the valve plate are displaced by means of the transverse drive 14 in a direction
at right-angles to the longitudinal axis of the valve rod, whereby the seal 2 of the valve plate is
pushed against a valve seat surrounding the valve opening 10 on the inner face of the valve housing
9. The valve seat is formed by a sealing surface.

A vacuum valve having a valve plate according to the invention could also be configured

in modified form. For example, a pivoting of the valve rod 8 about a pivot axis located at right-



angles to the longitudinal axis of the valve rod could also be provided in order to close the vacuum
valve starting from the intermediate position.

The connecting structure and the end of the valve rod cooperating therewith could also
have a modified configuration. A positive anti-rotation device could also be configured between
the connecting structure and the valve rod, for example the valve rod could have a protruding ridge
which runs in the longitudinal direction thereof and which engages in a corresponding groove in
the wall of the recess forming the connecting structure.

When the valve plate is pushed against the valve seat, it leads to a certain deflection of the
valve rod 8. The angular position of the valve plate relative to the valve seat can be adapted in this
case by a deformation of the connecting portion 5. This deformation of the connecting portion 5,
in particular, is a torsion of the connecting portion. By the reinforcement of the connecting portion
5 in a region of the extension of the connecting portion in the width direction 4 adjoining the
second side edge 5b, in this case it can be achieved that the pressing of the longitudinal limb of the
seal 2, which is located on the side of the valve plate remote from the valve drive, is increased
relative to a configuration of the connecting portion without such a reinforcement. As a result, the
pressing of this longitudinal limb of the seal 2 remote from the valve drive can be adapted to the
longitudinal limb of the seal 2 located closer to the valve drive.

The reinforcement of the connecting portion 5 of the valve plate is thus located in the half
of the extension of the connecting portion 5 remote from the valve drive in the width direction 4.

A second exemplary embodiment of a valve plate according to the invention is shown in
Figs. 16 - 21. The differences from the first exemplary embodiment are described hereinafter. The
description of the first exemplary embodiment can also be used in a similar manner.

In this second exemplary embodiment of the invention, two connecting portions 5 which
are located adjacent to one another relative to the longitudinal extension of the plate portion 1 are
present. The valve plate of this exemplary embodiment is thus provided for fastening to two
spaced-apart valve rods 8. In this case the two connecting portions 5 are preferably configured to
be the same. In the second exemplary embodiment shown, each of the two connecting portions 5
is configured to be the same as the individual connecting portion 5 of the first exemplary
embodiment.

The ends of the two connecting portions 5 which face one another are fastened in the region

of the longitudinal center of the plate portion 1 to the rear face thereof. In this exemplary
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embodiment, the connecting portions 5 and the plate portion 1 are in turn configured to be
integrally formed from the same material, as is preferred.

A vacuum valve, in which the valve plate according to this second exemplary embodiment
is used, is shown in Figs. 22 - 24. The configuration corresponds to that of the first exemplary
embodiment except that two spaced-apart valve rods 8, to which the valve plate is fastened, are
present. In each case, the valve rods are adjustable in the longitudinal direction and in a transverse
direction located at right-angles to the longitudinal direction, in order to close and to open the
vacuum valve. To this end, in the exemplary embodiment the valve drive has separate longitudinal
drives 13 and transverse drives 14 for each of the valve rods. A common longitudinal drive 13
and/or a common transverse drive 14 could also be present for the valve rods. Instead of a
displacement of the valve rods in the transverse direction, in turn a tilting of the valve rods about

an axis located at right-angles to the longitudinal axis of the valve rods could also be provided.
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CLAIMS

1. Valve plate having a plate portion (1), a seal (2) made of an elastomer material
being attached thereto on a front face, and said plate portion having a longitudinal extension in a
longitudinal direction (3) which is greater than a width extension in a width direction (4) located
at right-angles to the longitudinal direction (3), and at least one elongated connecting portion (5)
for fastening the valve plate to at least one valve rod (8), wherein the at least one connecting portion
(5) is connected at its two ends spaced apart from one another in the longitudinal direction (3) to
the rear face of the plate portion (1) opposing the front face, and is spaced apart from the plate
portion (1) in the region between its two ends, forming a slot (6) located between the plate portion
(1) and the connecting portion (5), and wherein the extension of the at least one connecting portion
(5) in the width direction (4) is defined by opposing first and second side edges (5a, 5b) of the
connecting portion (5), when viewed in a plan view of the rear face of the plate portion (1), and
wherein a connecting structure (5c) is configured in the connecting portion (5) in a central region
of the longitudinal extension of the first side edge (5a) of the at least one connecting portion (5)
for connecting the connecting portion (5) to an end portion of the valve rod (8) protruding from
the first side edge (5a) of the connecting portion (5), characterized in that the at least one
connecting portion is configured to be reinforced in a region of its extension in the width direction
(4) adjoining the second side edge (5b), relative to a region of its extension in the width direction

(4) adjoining the first side edge (5a).

2. Valve plate according to Claim 1, characterized in that the at least one connecting
portion (5) has a greater thickness in the region of its extension in the width direction (4) adjoining
the second side edge (5b) than in the region of its extension in the width direction (4) adjoining

the first side edge (5a).

3. Valve plate according to Claim 1 or 2, characterized in that in each case a plate-
shaped connecting arm (5e, 5f) of the connecting portion (5) runs from the respective end of the
connecting portion (5) into a central region of the longitudinal extension of the connecting portion

5).
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4. Valve plate according to Claim 3, characterized in that a reinforcing web (5g)
protrudes from the connecting arms (Se, 5f) in the direction of the plate portion (1) of the valve
plate, in a region of the extension of the connecting portion (5) in the width direction adjacent to

the second side edge (5b).

5. Valve plate according to Claim 4, characterized in that the reinforcing web (5g) is

located directly on the second side edge (5b).

6. Valve plate according to Claim 4 or 5, characterized in that the reinforcing web (5g)

is located in a plane which is at right-angles to the front face of the plate portion (1).

7. Valve plate according to one of Claims 3 to 6, characterized in that the plate-shaped
connecting arms (5e, 5f) are located in planes which enclose with the front face of the plate portion
(1), which is located in one plane, in each case an angle of less than 20°, wherein these planes
extend away from the front face of the plate portion (1), starting from the respective end of the

connecting portion (5) to the longitudinal center of the connecting portion (5).

8. Valve plate according to one of Claims 1 to 7, characterized in that the connecting
structure (5c) has a recess in the connecting portion (5) for receiving an end portion of the valve

rod.

9. Valve plate according to one of Claims 1 to 8, characterized in that the plate portion
(1) has a reinforcing rib (1a) extending in the longitudinal direction (3) on the rear face opposing
the front face of the plate portion, the two ends of the connecting portion (5) being connected to

said reinforcing rib.

10.  Valve plate according to one of Claims 1 to 9, characterized in that the connecting
portion (5) of the valve plate can be deformed, in the sense of a torsion relative to the plate portion
(1), in order to permit the adaptation of the angular position of the plate portion (1) of the valve

plate relative to a valve seat when the valve plate is pushed against the valve seat.
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11.  Vacuum valve having a valve plate according to one of Claims 1 to 10, which is
borne by a valve rod (8) of the vacuum valve which is adjustable by a valve drive (13, 14) for

opening and closing the vacuum valve.
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