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continuous release of relatively small amounts of air throughout operation
take place through the This invention relates to a fluid flow valve and
automatic valve, whilst sudden bursts of large is particularly concerned
with fluid flow valves   quantities of air are released through the kinetic
which are designedto serve as air release or air   5   valve. purge valves.
Whilst such composite valves have been used Such air purge valves are
generally fitted to    for many years, they are nevertheless of relatively
liquid conduits such as, for example, mains dis-     bulky, expensive
construction. tribution lines or sewage distribution conduits and
DE-A-897639 discloses a fluid flow valve em- are designed to ensure the
release of air or other   10  ploying a flexible closure member operable to
open gases from the conduits, thereby avoiding the pro-  and close the
valve in response to the operation of duction of air locks, for example,
which would inter-  membrane displacing means. US-A-2,977,972 dis- fere
with the flow of the liquid.                    closes an air purge valve
also employing a flexible For, this purpose, two different kinds of air
closure membrane operable to close the valve in purge valves are known. In
both kinds, a spherical   15  the presence of pressure fluid and to open
the float is located in a housing which is coupled at a  valve in the
presence of air whereby the latter can lower end thereof to the conduit to
be vented and    be vented. The relevant features known from US-A- which is
provided at its upper end with a venting  2 977 972 are listed in the
preamble portion of [err]. In the course of normal operation with the
present claim 1. [err] of liquid through the conduit, the housing fills  20
It is therefore an object of the present invention with liquid and the
spherical float is forced upwar-  to provide a new and improved
flow-control valve dly against the outlet aperture sealing the same.
particularly for use as an air purge valve wherein When, however, air
accumulates in the conduit, the   the above referred to disadvantages are
substan- float is displaced downwardly under its own weight  tially reduced
or avoided. thereby opening the outlet aperture with conse-   25
According to the present invention, there is quent venting of the air.
housing again fills with   provided an air purge valve comprising a
housing, liquid and the aperture is sealed by the float.      a fluid inlet
for said housing, a fluid outlet for said In a first kind of air purge
valve, known as the  housing; a flexible closure membrane secured at
automatic kind, the outlet aperture is of relatively  one end to said
housing and adapted to be biased, small dimensions and the float is
displaced down-   30   under fluid pressure in said housing, so as to seal
wardly assoon as any air appears in the housing,   said fluid outlet and a
float member located in said thereby allowing for the continuous, automatic
vent-  housing so as to be floatingly displaceable therein ing of the
conduit. However, in view of the rela-  between first and second positions
respectively tively small dimensions of the aperture, this auto-  adjacent
said fluid inlet and said outlet and means matic kind cannot cope with
situations wherein   36  for coupling said float member to an opposite end
large quantities of air have to be vented and where  of said membrane
characterised in that said fluid such a situation arises, not all the air
is released  outlet comprises first and second outlet apertures [err] some
of it passes into the line, causing a   formed in said housing respectively
bounded by build-up of air pressure and ultimately the creation   first and
second valve seatings, said first aperture of air lock.
40   being of substantially slit-like shape and being sub- In order to cope
with the situation wherein      stantially less in area than the second
aperture; a sudden large quantities of air appear in the line and  flexible
closure membrane secured at one end to have to be released, the so-called
kinetic valve is  said housing and adapted to be biased, under fluid used.
This valve has a relatively large aperture     pressure in said housing,
said membrane being through which large quantities of air can be rapidly
45  adapted to be biased under fluid pressure against and effectively
vented. However, with such a kinetic  said valve seating so as to seal said
outlet ap- valve, once the housing thereof has filled with      ertures;
the arrangement being such that displace- liquid and the float has been
pressed against the    ment of said float member from said second to first
large aperture so as to seal it, the valve will only  position
progressively detaches successive linear reopen once the pressure in the
housing has   50  transverse portions of said membrane initially from
dropped to atmospheric pressure and, in conse-       said first valve
seating so as to open initially said quence, the kinetic valve cannot be
used for the     first outlet aperture and subsequently from said
continuous release of small amounts of air.          second valve seating
so as to open subsequently In view of these limitations on the respective
said second outlet aperture whilst displacement of use of the automatic and
kinetic valves, composite  55  said float member from said first to said
second valves have been designed which effectively con-     position allows
for said membrane to become sist of a kinetic valve and, superimposed
thereon,  sealingly biased against said seatings. an automatic valve. With
such composite valves, 2    



3                 EP 0 257,811 B1                     4 . Such an air purge
valve in accordance with the  bounds an outlet aperture 6, the latter being
present invention can operate in a manner similar  formed with rigid
restraining bars (not shown) ex- to the mode of operation of the known
automatic    tending across the aperture from the valve seating. kind of
air purge valves as referred to above.         Projecting from the body
portion 4 is a tubular However, in view of the fact that the forces to be
5   boss 7 having a through-going tapped bore through exerted on the
membrane so as to detach it from    which extends a correspondingly
threaded valve the valve seating and thereby open the outlet ap-   stem 8.
The upper end of the valve stem 8 is erture are at each stage limited to
the force neces-  coupled to a manual turning handle 9 whilst the sary to
detach a single linear transverse portion of  lowermost end 10 is secured
to one end of a the membrane, it is possible, with the construction   io
flexible membrane 11, the opposite end of which is in accordance with the
present invention, to provide  secured to the housing 1. for an outlet
aperture which is significantly larger   As shown in Fig. 1 of the
drawings, the faucet than the outlet aperture used with known automatic
valve is open allowing for the through-flow of liquid kind  of air purge
valves and nevertheless to ensure  from the inner coupling 2 to the outer
coupling 3 the automatic opening of the aperture whenever  15  via the
outlet aperture 6. Closure of the valve is accumulated air is to be
released.                 effected by rotating the handle 9 so as to
displace In accordance with a preferred embodiment,      upwardly the valve
stem 8 as a result of which the the air purge valve in accordance with the
invention  membrane 11 is progressively straightened allow- is formed with
first and second outlet apertures, the  ing for it to be sealingly biased
against the valve first aperture being substantially less in area than   20
seating 5. The provision of the restraining bars (not the second aperture,
the membrane being secured     shown) prevents the flexible membrane from
bulg- to the float member adjacent the first aperture so  ing through the
outlet aperture 6 under the influ- that  upon the displacement of the float
member     ence of the liquid pressure. With the membrane from the second
to the first position, the membrane  biased against the valve seating 5,
thereby closing is initially detached from the first valve seating.  25
the faucet valve, the opening thereof is effected by Preferably, the first
and second apertures commu-  rotating the handle 9 in an opposite sense
leading nicate with each other.                            to the downward
displacement of the valve stem 8. For a better understanding of the present
in-  The force which has to be exerted so as to open vention, and to show
how the same may be carried   the valve is restricted to the successive
detaching out in practice, reference will now be made to the   30  of
transverse linear portions of the membrane 11 accompanying drawings in
which:                    from the valve seating 5 and this allows for the
Fig. 1 is a longitudinally sectioned elevation of a  ready opening of a
faucet valve despite the fact fluid flow faucet valve which is not in
accor-   that the valve may be coupled to a conduit having dance with the
present invention.                a relatively high line pressure. Fig. 2
is a longitudinally sectioned elevation of a   35  Referring to Fig. 2 of
the drawings, there is fluid flow pressure control valve which is also
here shown a pressure control valve is provided not in accordance with the
present invention;    with a housing 1, inner coupling 2, outer coupling
Figs. 3a and 3b are longitudinally sectioned     3, central body portion 4,
valve seating 5, outlet elevations of an air purge fluid flow valve also
aperture 6, and membrane 1 1, all these elements not in accordance with the
present invention in  40  being identical in construction with the
similarly respectively closed and open positions;          referenced
elements described with reference to Figs. 4a, 4b and 4c are longitudinally
sectioned  the faucet valve shown in Fig. 1 of the drawings. In views of a
modified form of air purge fluid flow  the case of the pressure control
valve, however, the valve in accordance with the present invention
central body portion 4 is formed integrally with a having a pair of outlet
apertures and respec-  45  pressure control housing 15 across which extends
tively in the closed, partially open and fully open  a flexible diaphragm
16. The latter carries a dis- conditions; and
placing disc 17 from which extends a valve stem Fig. 5 is a view of a
modified detail of the air  18 which sealingly passes through the central
body purge valve shown in Figs. 3 and 4 of the        portion 4 and is
secured at its lower extremity to drawings.
so  the membrane 11. The central disc 17 is biased Referring to Fig. 1 of
the drawings, there is   towards the body portion 4 by means of a corn-
here seen a faucet valve comprising a housing 1    pression spring 19, the
biasing force of which can having, at one end, a screw-tapped inlet
coupling 2  be adjusted by means of an adjusting screw 20 and, at an
opposite end a screw-tapped outlet      and bearimember 21. The diaphragm
16 and disc coupling 3. A central body portion 4 of the housing   55  17
serve to divide the pressure control housing 15 1 is formed with an
internal valve seating 5 which  into upper and lower portions 22a and 22b,
the 3    5                 EP0257811 B1                        6 



portion 22b communicating with the outlet coupling     Fig. 4 of the
drawings shows an air purge valve 3 downstream of the outlet aperture 6 via
a corn-  in according with the present invention and which municating duct
23.                                is provided with a pair of outlet
apertures in a In operation, variations in the outflowing pres-  manner
similar to the composite double outlet ap- sure of the liquid are
transmitted via the duct 23 to   5   erture valves referred to above so as
to enable a the housing region 22b resulting in displacements  single
structure valve to operate both as a kinetic of the diaphragm 16 and disc
17. These displace-   and as an automatic air purge valve. As seen in ments
are transmitted via the valve stem 18 to the  Fig. 4 of the drawings, the
air purge valve com- membrane 11, thereby varying the through-flow
prises a housing 31 consisting of an upper housing path through the outlet
aperture 6 in accordance   10  component 31a and a lower housing component
with the pressure in the outlet coupling. As ex-   31b coupled together at
adjoining  peripheral plained previously in connection with the faucet
flanges. The lower housing portion 31b is formed valve, the forces required
to open the pressure    with an inlet coupling 32 whiles a wall 33 of the
control valve are considerably less than those that  upper housing portion
31 a is formed with a major would be required with conventional valve
closure   15  outlet aperture 34 and, communicating therewith, a means. It
will be realised that the pressure control  slit-like minor outlet aperture
35. diaphragm 16 can be replaced by a pressure re-        A float 36 is
located in the housing 31 and is sponsive piston.
displaceable from an upper position shown in Fig. Reference will now be
made to Figs. 3 of the    4a of the drawings to a lowermost position shown
drawings which illustrate an air purge valve com-   20  in Figs. 4b and 4c,
in which lowermost position it prising a two-piece housing 25 comprising an
up-   rests on a receiving cup 37. The displacement of per housing portion
25a and a lower housing por-   the float 36 is guided by means of a guide
rod 38 tion 25b which are coupled together at their adjoin-  which projects
upwardly from the receiving cup 37 ing peripheral flanges 26. The housing
portion 25b  into a corresponding tubular bore formed in the is formed with
an internally threaded inlet coupling   25  float 36. 27 whilst the housing
portion 25a has formed in        A flexible membrane 39 is secured at one
end one of its walls a slit-like outlet aperture 28. A  to the float 36 and
at an opposite end to a rigid cylindrical float 29 is located in the
housing 25 and  sealing member 40 which, in its turn, is mounted is
displaceable from an uppermost position shown   vis-a-vis the housing by
means of a further flexible in Fig. 3a of the drawings to a lowermost
position   30   membrane 41. shown in Fig. 3b, the movement of the float
being      As seen in Fig. 4a of the drawings, when the guided by means of
a downwardly extending guide    housing 31 is filled with liquid, the float
36 is rod 30 which passes through the float 29. Secured  located in its
uppermost position, in which the to the upper end of the float 29 is one
end of a    major aperture 34 is sealed by the rigid sealing flexible
membrane 31', the other end of which is  35   member 40 and the minor
slit-like aperture 35 is secured to the housing 25.
sealed by the flexible membrane 39. In use and when the housing 25 is full
of liquid,  When air enters the system, the float begins to the float is
located in its uppermost position shown  move downwardly and in a process
as described in Fig. 3a of the drawings and the elongated mem-  above with
reference to Fig. 3 of the drawings, the brane 31 is sealingly pressed
against the valve   40  strip-like membrane is progressively detached from
seating constituted by the rim of the slit-like outlet  the slit-like
aperture 35 as shown in Fig. 4b of the aperture 28. When, however, air
enters the housing  drawings, thereby allowing the accumulated air to 25,
the float 29 begins to descend and, in its     be vented through the
aperture 35. When the pres- descent, successive linear longitudinal
sections of  sure in the housing has dropped to atmospheric the membrane
are successively detached from the   45  pressure, the rigid sealing member
40 pivots down- valve seating, thereby opening the slit-like outlet  wardly
under its own weight so as to open the aperture 28 for the venting of the
air. In view of the  major aperture 34, allowing for the release of any
fact that the force which has to be exerted to     substantial quantity of
air which may have become detach successive linear transverse portions of
the  trapped in the housing and which could not be membrane is
substantially less than that which has   50  adequately released through
the relatively small to be exerted so as to open a conventional air
minor aperture 35. purge valve, the outlet aperture 28 can be of sig-
By virtue of the fact that the small slit-like nificantly greater size than
the corresponding outlet  aperture 35 communicates directly with the large
aperture of a normal so-called "automatic" air     circular aperture 34, it
can be ensured that the purge valve and in this way the air purge valve is
55  small aperture 35 does not become blocked by grit capable of continuous
venting of relatively signifi-  or the like and is therefore always
available for cant quantities of air.                            effective
venting of medium quantities of air. 4    7                 EP 0 257 811 B1
8 As an alternative to having a rigid sealing     2. An air purge valve
according to Claim  1 



member 40 to seal the major aperture 34, an            characterised in
that said valve seatings are extended unitary membrane can be utilised for
this    located substantially transversely to the direc- purpose. In order
however to ensure that the mem-      tion of displacement of said float
member (36). brane is not forced through the aperture, the latter   5 can
be provided with retaining bars or alternatively  3. An air purge valve
according to Claim  1 the portion of the membrane adjacent the aperture
characterised in that said first and second ap- can be made more rigid.
ertures (35, 34) communicate with each other. In order to improve the
leverage power of the float in ensuring the detaching of the membrane   10
4. An air purge valve according to Claim  1 from the valve seating, means
can be provided for     characterised in that a unitary membrane (39)
ensuring that an adequate angle of leverage is         is adapted to bear
sealingly against said first maintained. For this purpose the inner surface
of    and second valve seatings (35, 34). the membrane 31' (as shown with
reference to Figs. 3a and 3b of the drawings) can be provided   15  5. An
air purge valve according to Claim  4 as shown in Fig. 5 of the drawings
with inwardly     characterised in that portion (40) of the unitary
directed projections 42 so that upon bending of the    membrane (39)
adapted to bear against said        - membrane the projections abut one
another, there-  second valve seating (34) is of greater rigidity by -
preventing the bent over portions of the mem-     than the portion adapted
to bear against said brane coming too close together.               20
first valve seating (35). Claims
6. An air purge valve according to Claim  1 wherein a rigid sealing member
(40) is secured An air purge valve comprising a housing (31),      to said
membrane and is adapted to be sealin- a fluid inlet (32) for said housing
(31),a fluid  25  gly biased against said second valve seating. outlet
(34,35) for said housing 31; a flexible closure membrane (39) secured at
one end to     Revendloatlons said housing (31) and adapted to be biased,
under fluid pressure in said housing (31) ,so as  1. Vanne de purge d'air
comprenant une bolte to seal said fluid outlet (34,35) and a float  30
(31), une entree de fluide (32) pour ladite boite member (36) located in
said housing (31) so as     (31), une sortie de fluide (34, 35) pour ladite
to be floatingly displaceable therein between       boite (31); une
membrane de fermeture flexi- first and second positions respectively adja-
ble (39) fixWe au niveau d'une extremit6 a cent said fluid inlet (32) and
said outlet (35,34)  ladite bolte (31) et adaptse pour Otre sollicitee, and
means for coupling said float member (36)  35  sous la pression du fluide
dans ladite boite to an opposite end of said membrane (39)            (31),
de manibre a former de fagon 6tanche characterised in that said fluid
outlet comprises   ladite sortie de fluide (34, 35) et un 6l6ment first and
second outlet apertures (35, 34)         flotteur (36) situA  dans ladite
boite (31) de formed in said housing (31) respectively boun-      manibre a
s'y d6placer en flottant entre des ded by first and second valve seatings,
said  40   premibre et seconde positions respectivement first aperture (35)
being of substantially slit-like  adjacentes a ladite entr6e de fluide (32)
et a shape and being substantially less in area than    ladite sortie (35,
34) et un moyen pour relier the second aperture (34); the arrangement be-
ledit elment flotteur (36) & une extr6mit6 op- ing such that displacement
of said float mem-      posse de ladite membrane (39), caract~ris~e ber
(36) from said second to first position   45   en ce que ladite sortie de
IUHi8e comprend des progressively detaches successive linear trans-
premiere et seconde ouvertures de sortie (35, verse portions of said
membrane (39) initially     34) formdes dans ladite boite (31) respective-
from said first valve seating so as to open        ment limit~es par des
premier et second sib- initially said first outlet aperture and subse-
ges de vanne, ladite premiere ouverture (35) quently from said second valve
seating so as   50  ayant une forme globale de [ente et ayant une to open
subsequently said second outlet ap-         surface sensiblement infdrieure
a la secondo erture (34) whilst displacement of said float      ouverture
(34);; la disposition 6tant telle que member (36) from said first to said
second         lo deplacement dudit element flotteur (36) de position
allows for said membrane (39) to be-      la seconde & la premiere position
detache pro- come sealingly biased against said seatings.  56
gressivement des parties transversales lin6ai- res successives de ladite
membrane (39) initia- lement dudit premier siAge de vanne de ma- niere a
ouvrir initialement ladite premiere ou- 5    7                 EP 0 257 811
B1                      8 As an alternative to having a rigid sealing
2. An air purge valve according to Claim  1 member 40 to seal the major
aperture 34, an             characterised in that said valve seatings are 



extended unitary membrane can be utilised for this     located
substantially transversely to the direc- purpose. In order however to
ensure that the mem-       tion of displacement of said float member (36).
brane is not forced through the aperture, the latter   5 can be provided
with retaining bars or alternatively  3.  An air purge valve according to
Claim  1 the portion of the membrane adjacent the aperture
characterised in that said first and second ap- can be made more rigid.
ertures (35, 34) communicate with each other. In order to improve the
leverage power of the float in ensuring the detaching of the membrane   10
4. An air purge valve according to Claim  1 from the valve seating, means
can be provided for       characterised in that a unitary membrane (39)
ensuring that an adequate angle of leverage is         is adapted to bear
sealingly against said first maintained. For this purpose the inner surface
of       and second valve seatings (35, 34). the membrane 31' (as shown
with reference to Figs. 3a and 3b of the drawings) can be provided   is  5.
An air purge valve according to Claim  4 as shown in Fig. 5 of the drawings
with inwardly        characterised in that portion (40) of the unitary
directed projections 42 so that upon bending of the     membrane (39)
adapted to bear against said membrane the projections abut one another,
there-       second valve seating (34) is of greater rigidity by preventing
the bent over portions of the mem-        than the portion adapted to bear
against said brane coming too close together.               20       first
valve seating (35). Claims                                              6.
An air purge valve according to Claim  1 wherein a rigid sealing member
(40) is secured 1. An air purge valve comprising a housing (31),       to
said membrane and is adapted to be sealin- a fluid inlet (32) for said
housing (31),a fluid  25  gly biased against said second valve seating.
outlet (34,35) for said housing 31; a flexible closure membrane (39)
secured at one end to     Revendications said housing (31) and adapted to
be biased, under fluid pressure in said housing (31) ,so as  1. Vanne de
purge d'air comprenant une bolte to seal said fluid outlet (34,35) and a
float  3o   (31), une entree de fluide (32) pour ladite boIte member (36)
located in said housing (31) so as      (31), une sortie de fluide (34, 35)
pour ladite to be floatingly displaceable therein between       boile (31);
une membrane de fermeture flexi- first and second positions respectively
adja-       ble (39) fixde au niveau d'une extremitd h cent said fluid
inlet (32) and said outlet (35,34)  ladite bolte (31) et adapt~e pour Otre
sollicit6e, and means for coupling said float member (36)  35   sous la
pression du fluide dans ladite boite to an opposite end of said membrane
(39)            (31), de manibre A fermer de fagon 6tanche characterised in
that said fluid outlet comprises   ladite sortie de fluide (34, 35) et un
element first and second outlet apertures (35, 34)          flotteur (36)
situ6 dans ladite boite (31) doi formed in said housing (31) respectively
boun-      manibre a s'y dRplacer en flottant entre den- ded by first and
second valve seatings, said   40   promiere et seconde positions
respectivement first aperture (35) being of substantially slit-like
adjacentes a ladite entree de fluide (32) et a shape and being
substantially less in area than     ladite sortie (35, 34) et un moyen pour
relier the second aperture (34); the arrangement be-       ledit 'lement
flotteur (36) a une extr6mit4 op- ing such that displacement of said float
mem-       posde de ladite membrane -(39). caracterisde ber (36) from  said
second to first position   45   en ce que ladite sortie d Fl'ie comprend
des progressively detaches successive linear trans-     premiere et
seco-,nde oueiltut es dle sortie (35. verse portions of said membrane (39)
initially      34) formdes dans ladite lc-ite (31) respective- from said
first valve seating so as to open         ment limitees par des premier et
second sib- initially said first outlet aperture and subse-     ges de
vanne, ladite premiere ouverture (35) quently from said second valve
seating so as   so   ayant unle forme globale  a;!nte et ayant UnO to open
subsequently said second outlet ap-         surface sensiblement infdrieure
a la seconda erture (34) whilst displacement of said float       ouverture
(34) ; ; la disposition 6tant tolle que member (36) from said first to said
second          le deplacement dudit el6ment flotteur (36) de position
allows for said membrane (39) to be-       la seconde a la premiere
position dMtacho pro- come sealingly biased against said seatings.  56
gressivement des parties transversales lineai- res successives de ladite
membrane (39) initia- lement dudit premier siAge de vanne de ma- niere a
ouvrir initialement ladite premibre ou- 5    verture de sortie et ensuite
dudit second sibge    eine erste und elne zweite in dem Geh~use
- de vanne de manibre & ouvrir ensuite ladite         (31) ausgebildete
AuslaDoffnung (35, 34) auf- :secorde ouverture do sortie (34) tandis que le
weist, die jeweils durch einen ersten bzw. ei- deplacement dudit element
flotteur (36) de. la-    nen zweiten Ventilsitz begrenzt sind, daR die 



dite premibre a ladite seconde position permet   s  erste Ausla3offnung
(35) im  wesentlichen & ladite membrane (39) d'8tre sollicitee de
schlitzf6rmig  ist und  eine kielnere Quer- fagon 6tanche contre lesdits
siAges.               schnittsfldche als die zweite Auslaioffnung (34)
aufweist, und wobei die Anordnung derart 2. .Vanne de purge d'air selon la
revendication 1,     ist, daB bei elner Verschiebung des Schwimm-::
caracterisee en ce quo lesdits siAges de vanne   tO  k6rpers (36) aus der
zweiten in die erste Posi- sont situes de fagon sensiblement transversale
tion aufeinanderfolgende lineare Querbereiche .. . :..par rapport au sens
de deplacement dudit e14-      der Membran (39) zundchst von dem ersten
ment flotteur (36).                                Ventilsitz progressiv
abgel6st werden, um so anfinglich die erste Ausla86ffnung zu Mffnen 3.
Vanne de purge d'air selon la revendication 1,  15  und anschlielend von
dem zweiten Ventilsitz - caracterisee en ce quo lesdites premiere et
abgelist werden, um anschlielend die zweite .seconde ouvertures (35, 34)
communiquent          AuslaItffnung (34) zu Mffnen, wobei wahrend :  : .
I'une avec I'autre.                            der Verschiebung des
Schwimmk6rpers (36) aus der ersten in die zweite Position es der *   K...:'
Vanne de purge d'air selon la revendication 1,  20  Membran (39) ermoglicht
wird, gogen die Ven- caracterisee en co qu' une membrane unitaire
tilsitze abdichtend gespannt zu werden. n:  - (39) est adaptee pour porter
de fagon etanche contre lesdits premier et second siAges de      2.
EntlUftungsventil nach Anspruch 1, dadurch vanne (35, 34).
gekennzeichnet, daR die Ventilsitze im wesent- 26      lichen quer zu der
Verschiebungsrichtung des :-.5.-- Vanne de purge d'air selon la
revendication 4,  Schwimmkdrpers (46) angeordnet sind. .:caract~riseen ce
qu'une partie (40) de la membrane unitaire (39) adapt~e pour porter      3.
Entl0ftungsventil nach Anspruch 1, dadurch contre ledit second siege (34)
de vanne a une       gekennzeichnet, daRl die erste und zweite Aus- plus
grande rigidite quo la partie adaptee pour  30  IaB6ffnung (35, 34)
miteinander kommunizie- ..-:.porter contre ledit premier siege de vanne
ron. - . (35). 4. Entllftungsventil nach Anspruch 1, dadurch 6. Vanne de
purge d'air selon la revendication 1,      gekennzeichnet, daBl eine
einstUckige Mem- dans laquelle un element d'etancheite rigide   35   bran
sich gegentber dem ersten bzw. dem ::-:. (40). est fixe & ladite membrane
et est adapte        zweiten Ventilsitz (35) dichtend abstUtzt.
- . pour 8tre sollicit6 de fagon etanche contre ledit second sibge de
vanne.                          5. EntlUftungsventil nach Anspruch 4,
dadurch gekennzeichnet, daR der Bereich (40) der ein- PatentansprUche
40      st~ckigen Membran (39), der sich gegen~ber dem zweiten Ventilsitz
(34) dichtend abstttzt, 1..: Entl~ftungsventil mit einem Gehause (31), ei-
eine grdlere Steifheit als derjenige Bereich nem  FluideinlaB (32) fOr das
Gehluse (31),        hat, der sich gegenlber dem ersten Ventilsitz oinem
FluidauslaB (34, 35) fUr das Geh~use,        (35) abstUtzt. einer flexiblen
Schliefmembran (39), die an   4s ihrem oenen Ende an dem Gehause (31) befe-
6, Entluftungsventil nach AnsprIuch 1, wobei ein stigt und unter dem
Fluiddruck in dem Gehau-       festes Dichtelement (40) mit der Membran be-
se (31) so spannbar ist, dal der FluidauslaR       festigt und dichtend
gegen den zweiten Ventil- (34, 35) abgesperrt wird, ferner mit einem
sitz spannbar ist. Schwimmk6rper (36), der in dem Geh~use (31)  5o gelegen
und darin zwischen einer ersten Posi- tion nahe dem FluideinlaR (32) und
einer zwel- ten Position nahe dem FluidauslaB (35, 34) schwimmend
verschiebbar ist, und mit einer r      - Kupplungseinrichtung  zum
Verbinden  des   ss Schwimmkdrpers (36) mit dem anderen entge- gengesetzten
Ende der Schlielmembran, da- durch gekennzeichnet, daRl der FluidauslaR 6


