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he invention relates to an airing and venting valve for pipes and fittings carrying fluid, with an essentially cup-shaped valve body (6)
becoming smaller in cross-section towards the bottom for closing and opening a valve outlet (3), with a seal cup (9) co-operating
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(57) Abrege(suite)/Abstract(continued):
with a float (11) of the valve, and with a cup seal (8) which Is disposed between the valve body and seal cup (9) and Is able to move

Into different closing and opening positions lying across passage orifices (10) of the valve body (6). By virtue of one aspect of the
Invention, the seal cup (9) has an internal contour which becomes wider towards the top conforming to the external contour of the
valve body (6). By virtue of another aspect, the valve body (6) Is disposed so that it is able to move against its seat (4) at the valve

outlet (3) so that it can release and close a passage In the region of the valve body seat (4).
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Abstract

The invention relates to an airing and venting valve for pipes and fittings carrying fluid, with
an essentially cup-shaped valve body (6) becoming smaller in cross-section towards the bot-
tom for closing and opening a valve outlet (3), with a seal cup (9) co-operating with a float
(11) of the valve, and with a cup seal (8) which i1s disposed between the valve body and seal
cup (9) and 1s able to move into different closing and opening positions lying across passage
orifices (10) of the valve body (6). By virtue of one aspect of the invention, the seal cup (9)
has an internal contour which becomes wider towards the top conforming to the external con-
tour of the valve body (6). By virtue of another aspect, the valve body (6) is disposed so that it
1s able to move against its seat (4) at the valve outlet (3) so that it can release and close a pas-

sage In the region of the valve body seat (4).
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Airing and venting elements for pipes and fittings

The invention relates to an airing and venting valve for pipes and fittings. Such airing and
venting valves are used as a means of airing and/or venting pipes carrying a medium, in par-
ticular pipes placed under pressure and especially drinking water or waste water pipes. They
may be disposed at geodetic high points, in the pipes themselves or on fittings in the pipe sys-

tem.

Airing and venting valves with seating seals are known, for example of the type whereby an
actual float on a seal seating provides the sealing effect. Documents DE 299 05 743 U1 and
DE 299 18 722 U1 also disclose airing and venting valves comprising a valve body, a seal cup
and a cup seal disposed in between, and the proposed valve body is of a frustoconical design
tapering towards the bottom, whilst the seal cup has a cylindrical internal shape. The disad-
vantages of these known valves are that their venting power is limited by the restricted end-
to-end cross-section of the radially disposed valve body orifices and the cup seal is more sus-

ceptible to forces which could tear it off in the closed position, which necessarily requires the
use of use heavier floats which therefore have a poorer buoyancy. In order to overcome these
problems, the floats must be made bigger in order to create the ideal lifting and gravitational

forces, which in turn leads to the problem of having to make the valves bigger.

The objective of this invention is to propose an airing and venting valve, which overcomes at
least some of the problems outlined above. In particular, the intention is to improve the vent-

ing function and/or venting capacity.

The invention which solves the problems outlined above is defined in the appended claims

and the dependent claims specify preferred embodiments.
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By virtue of one aspect of this invention, an airing and venting valve for pipes or fittings car-
rying fluid is proposed, with an essentially cup-shaped valve body which becomes smaller in
cross-section towards the bottom for closing an opening a valve outlet, a seal cup co-
operating with a float of the valve and a cup seal which is disposed between the valve body
and seal cup and is able to move into different closing and opening positions lying across pas-
sage orifices of the valve body. The seal body has an internal contour which becomes wider

towards the top, essentially conforming to the external contour of the valve body.

In other words, the seal cup co-operating with the valve body also has a cross-section which
varies in its interior across its axial length and does so due to a cross-section which tapers
towards the bottom. This design ensures that sufficient space is provided for the cup seal and
prevents any jamming in the closed position when the seal cup 1s seated over the bottom part
of the valve body and the cup seal is covering the passage orifices. This in turn means that on
opening, the cup seal moves away more easily, thereby enabling a lighter float to be used. On
the one hand, a lighter float of this type offers better buoyancy, which ensures a more reliable

and faster closure of the valve, and on the other hand, a smaller one may be used, thereby

keeping the size of the valve smaller overall.

The valve body may be of an essentially frustoconical shape at the bottom and in one em-
bodiment of the invention, the same also applies to the internal contour of the seal cup, which

may have an essentially conical and in particular frustoconical shape.

In one embodiment, the seal cup is of a depth and width which ensure that when it is in the
position in which it sits fully over the valve body, it comes into contact with the valve body
solely by means of its top edge and via the cup seal. In other words, the seal cup is theretore
deeper and wider than the external shape of the valve body, which ofters an even more reli-
able way of preventing the seal from jamming. It is also of advantage if the cup seal is at-
tached to the external face of the seal cup at a distance from its top edge because this means
that the point of attachment of the seal i1s no longer directly subjected to forces, for example

clamping forces, due to the contact between the valve body and seal cup.
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2a

A ventilating and evacuating valve for fluid-guiding pipe hlines and/or fittings, the valve
comprising: a substantially cup-shaped valve body, formed such that its cross-section is reduced
in a downward direction, for closing and opening a valve outlet; a float including a seal cup and a
cup seal arranged between the valve body and the seal cup, the cup seal adapted to rest in
different closure and/or opening positions over aperture openings of the valve body, characterized

in that the seal cup exhibits an internal contour which expands in the upward direction,

substantially in accordance with the external contour of the valve body.
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By virtue of another aspect, this invention relates to an airing and venting valve for pipes and
fittings carrying fluid, with an essentially cup-shaped valve body which becomes smaller in
cross-section towards the bottom for closing and opening the valve outlet, with a seal cup co-
operating with a float of the valve, and a cup seal which is disposed between the valve body
and seal cup and is able to move into different closing and opening positions lying across pas-
sage orifices of the valve body. In this case, the valve body is able to move against its seat at
the valve outlet, thereby releasing and closing a passage in the region of the valve body seat.

An airing and venting valve of this design may also incorporate the teatures outlined above.

In other words, as a result of this aspect of the invention and especially in the case of airing
and venting valves of a small design, a valve body that is separated or separate from the valve
outlet is provided and the fact that a passage can be provided between the valve body and the
valve outlet as a result makes it possible to provide a large passage cross-section, such as
needed for more rapid airing and venting. Using this option in conjunction with providing a
cup seal permits a twofold or two-stage opening of the valve. Accordingly, in the fully open
position, in addition to the radially disposed orifices in the valve body, another large orifice in
the seat of the valve body can be opened, causing the air to escape quickly, which enables
pipes and hollow bodies in the system to be filled more rapidly and with less pressure. The
advantages of the rapid throughput of air through the correspondingly large orifice naturally
have a knock-on effect on the process of filling the valve with air. The valve reacts very
quickly to sudden or high negative pressures in the pipe system. Such a two-stage system may

be designed so that the large orifice between the valve body and valve outlet close first of all

when the valve moves into the closing position, after which the stepless adjustment of the

venting is effected with the aid of the cup seal.

The valve body may also be disposed so that it can move downwards away from its seat, al-
though in principle other solutions would also be conceivable, tor example based on rotating

mechanisms or combined rotating and translating movements.

The valve body preferably has an inner, in particular central, guide portion, by means of
which it is guided in a guide or in the valve outlet. This opening stage can be controlled par-

ticularly efficiently as a result. Especially in terms of its other fixing means in the venting
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valve, the valve body may be disposed on a float guide stem, in particular on the top part of

the guide stem, where it 1s preferably secured at the centre.

Another option is to fit the cup seal on the bottom external face of the valve body and use it as
a pulling means which moves the valve body away from its seat when the float or the seal cup
with the cup seal attached to its other end moves downwards. This automates the two-stage

aspect of the opening and closing procedure.

The two-stage or twofold closing and opening of the valve is effectively controlled by the
driving force induced by the internal pressure in the valve body, although another option
would be to incorporate a spring mechanism between the valve body and the valve outlet
which assists the closing action, namely by biasing the valve body towards the valve body

seat.

The invention will be explained in more detail below with reference to embodiments. It may
incorporate all of the described features, individually and in any practical combination. Of the

appended drawings:

Figure 1 1s a diagram in section tllustrating an airing and venting valve proposed by the
invention in the fully closed state;
Figure 2 shows the valve illustrated in Figure 1 in the operating mode assumed during

venting by the cup seal; and

Figure 3 shows the valve illustrated in Figure 1 in the fully open state.

The components of the airing and venting valve proposed by the invention are provided with
reference numbers in Figure | and the actual valve itself as a whole is denoted by reference
number 1. It has a valve housing 2 comprising a cover at the top and the upwardly projecting
valve outlet 3. At its bottom edge, the valve outlet 3 has an outwardly curved valve body seat
4 and, in the fully closed position illustrated in Figure 1, a valve body 6 sits with an axial seal
S lying against the valve body seat 4 so that no fluid is able to flow between these compo-

nents.



CA 02622880 2008-02-26

The valve body 6 is of an essentially cup-shaped design and has a downwardly tapering ex-

ternal contour 7 of a frustoconical shape, in which passage orifices 10 are provided, in this

instance in the form of elongate slots distributed around the periphery.

In its middle part, the valve body 6 has an upwardly projecting extension with a bottom part
15 and a top part 14. The bottom part 15 is a part of the valve body, whilst the top portion 14
1S a separate part and is used to guide the valve body in a guide bearing 16 mounted on the
inside of the valve outlet 3. At the other end, screwed into portions 15 and into the bottom
hollow part of the portion 14, is the extension of a float guide stem 12, which is turn mounted
in the housing at the bottom. Together with the guide stem 12 and the top portion 14, there-
fore, the valve body 6 is able to move out of the position illustrated in Figure 1 guided down-

wards only in a straight line.

The tloat 11, likewise able to move upwards on the displaceably mounted float guide stem 12,
has a recess in its top region denoted by reference number 9 which constitutes the seal cup.
The seal cup has an upwardly projecting ridge and the cup seal 8 is secured to the external
face of this ridge, from where it extends down across the external contour 7 of the valve body

6 and thus closes the passage orifices 10.

The state illustrated in Figure 1 occurs when a relatively high fluid level prevails in the inte-
rior 13 of the housing 2. This being the case, the top edge of the float pushes the cup seal 8

against the bottom, arcuate recess of the valve body on the one hand, and the cup seal is
pressed against the orifices 10 by the internal pressure and closes them, on the other hand.

Due to the upwardly expended force of the float 11, the gap between the seal 5 and the valve

body seat 4 is also closed.

When the tluid level in the housing drops, the float 11 moves down due to gravitational force
and the valve switches to the state illustrated in Figure 2. The cup seal 8 is pulled downwards
due to the fact that it is attached to the outside of the seal cup 9 and rolls down the external
contour 7 of the valve body, thereby gradually and steplessly releasing the passage orifices 10
so that air is able to pass through. The cup seal 8 opens to a greater or lesser degree depending

on the quantity of air flowing into the valve.
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When the housing is largely empty so that tﬁe entire weight of the float 11 together with the
seal cup 9 is bearing down and the force of the weight of the float 11 with the seal cup 9 is
stronger than the pressing force generated by the internal pressure, the second valve stage
opens, 1.e. the valve body 6 releases itself from the valve body seat 4. Another, larger venting
cross-section 1s released as a result and the air is able to flow anywhere indicated by arrows in
Figure 3, namely through the gap between the valve body 6 and valve body seat 4 and through
the passage orifices 10 which are no longer covered by the cup seal 8. The valve body 6 is
guided (at the top in the outlet 3 and at the bottom in the housing), moving upwards and

downwards only, as mentioned above.

As water now flows into the housing interior 13, it lifts the float 11 together with the seal cup
5> and as the internal pressure rises, the valve body 6 i1s pushed upwards with its seal 5 against
the seat 4. During this operation, the gap between the valve body 6 and the valve body seat 4
can be vented very quickly. To provide even better safety with regard to the sealing effect in

the low pressure range, a tension spring may also be incorporated between the outlet 3 and the

valve body 3.

Once the valve body 6 has made contact with its seat 4 again and is affording a sealing func-
tion, the cup seal 8 i1s able to effect the stepless venting process again by rolling across the
valve body external contour 7 and releasing the radially disposed passage orifices 10 to a

greater or lesser degree. The valve will therefore return from the state illustrated in Figure 3 as

the water rises in the housing, passing via a state illustrated in Figure 2 and back into the state

illustrated in Figure 1, automatically providing stepless venting between the stages illustrated

in Figures 1 and 3.
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WHAT IS CLAIMED IS:

. A ventilating and evacuating valve for fluid-guiding pipe lines and/or fittings, the valve
comprising: a substantially cup-shaped valve body (6), formed such that its cross-section is
reduced in a downward direction, for closing and opening a valve outlet (3); a float (11) including
a seal cup (9) and a cup seal (8) arranged between the valve body and the seal cup (9), the cup
seal (8) adapted to rest in different closure and/or opening positions over aperture openings (10)
of the valve body (6), characterized in that the seal cup (9) exhibits an internal contour which

expands in the upward direction, substantially in accordance with the external contour of the

valve body (6).

2. The ventilating and evacuating valve according to claim 1, characterized in that the valve body

(6) ts formed substantially in the shape of a truncated cone.

3. The ventilating and evacuating valve according to claim | or 2, characterized in that the

internal contour of the seal cup (9) is formed substantially in the shape of a cone.

4. The ventilating and evacuating valve according to claim 1, 2 or 3, characterized in that the seal
cup (9) exhibits a depth and width which ensure that in the position in which it 1s seated
completely over the valve body (6), only its upper rim comes into contact with the valve body (6),

via the cup seal (8).

5. The ventilating and evacuating valve according to any one of claims 1 to 4, characterized in

that the cup seal (8) is fastened to the external side of the seal cup (9), at a distance from its upper

edge.

6. The ventilating and evacuating valve in accordance with any one of claims | to 5, characterized
in that the valve outlet (3) further includes a valve body seat (4), wherein the valve body (6) is

movably arranged on the seat (4) of the valve outlet (3) and can thus expose and close an aperture

In the region of the valve body seat (4).

7. The ventilating and evacuating valve according to claim 6, characterized in that the valve body

(6) 1s arranged such that it can be moved in a downward direction away from the seat (4).
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8. The ventilating and evacuating valve according to claim 6 or 7, characterized in that the valve
body (6) comprises an internal guiding portion (14, 15), by means of which it 1s guided 1n a guide

(16) on or in the valve outlet.

9. The ventilating and evacuating valve according to claim 6, 7 or 8, further including a guiding

rod (12) wherein the valve body (6) is arranged on the guiding rod (12).

10. The ventilating and evacuating valve according to any one claims 6 to 9, characterized in that

the valve body (6) comprises an axial seal (5) in the region of its point of contact with the seat

(4).

1 1. The ventilating and evacuating valve according to any one of claims 6 to 10, characterized in
that the cup seal (8) is fastened to the lower external surface of the valve body (6) and serves as

attraction means which moves the valve body (6) away from its seat (4) when the float (11)

and/or seal cup (9), to which the cup seal (8) is fastened on its other side, 1s moved in a downward

direction.

12. The ventilating and evacuating valve according to any one of claims 6 to 11, characterized in

that a spring device is introduced between the valve body (6) and the valve outlet, which biases

the valve body (6) towards the valve body seat (4).

13. The ventilating and evacuating valve according to claim 3, wherein the cone is a truncated

cOoNne.

14. The ventilating and evacuating valve according to claim 8, wherein the guiding portion is

central guiding portion.

15. The ventilating and evacuating valve according to claim 9, wherein the valve body (6) is

centrally fastened on an upper portion of the guide rod (12).
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