EP 0 572 446 B1

(19) p)

Europédisches Patentamt

European Patent Office

Office européen des brevets

(11) EP 0572446 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
24.04.1996 Bulletin 1996/17

(21) Application number: 92904036.8

(22) Date of filing: 14.02.1992

(51) Intcle: F16K 31/02, DO6F 39/00

(86) International application number:
PCT/PL92/00004

(87) International publication number:
WO 92/14955 (03.09.1992 Gazette 1992/23)

(54) ELECTRONICALLY CONTROLLED CUT-OFF VALVE SYSTEM WITH PARTICULAR
APPLICATION AS AN ANTI-FLOODING DEVICE

ELEKTRONISCH GESTEUERTES VENTILSYSTEM MIT SPEZIELLER ANWENDUNG ALS
VORRICHTUNG ZUM SCHUTZ VOR UEBERFLUTUNG

SYSTEME DE VANNE DE FERMETURE ELECTRONIQUE S’UTILISANT PARTICULIEREMENT
EN TANT QUE DISPOSITIF ANTI-INONDATION

(84) Designated Contracting States:
BE DE DK FR GB IT NL SE

(30) Priority: 20.02.1991 PL 289134
20.02.1991 PL 92047

(43) Date of publication of application:
08.12.1993 Bulletin 1993/49

(73) Proprietor: JALOWSKI, Feliks Michal
PL-60 411 Poznan (PL)

(72) Inventor: JALOWSKI, Feliks Michal
PL-60 411 Poznan (PL)

(74) Representative:
Mayer-Pohske, Joachim-Wolfgang
Rechtsanwélte Dr. Dettmeier & Partner
Schenkelstrasse 17
D-52349 Diiren (DE)

(56) References cited:

DE-A- 3 231 842 PL-A- 89 749

US-A- 3 873 059

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 0 572 446 B1 2

Description

The invention relates to an electronically controlled
cut-off valve system with particular application as an an-
ti-flooding device. It allows the user to set its stand-by
state and protects, against flooding, rooms in which
washing machines, dish washers or other appliances ob-
taining their water intake through a bib valve have been
installed. In these cases the electronic circuit of a cut-off
valve cooperates with an electrode unit which detects
any appearance of a liquid conducting an electric current
on the surface protected against flooding. Moreover, the
electronically controlled cut-off valve system may also
be employed in cases where an out-of-control outflow of
water or other electrolyte from any open tanks filled
through bib valves appears. Furthermore, in cooperation
with a suitable emergency state detector, the system
may be used to shut off pipe flow in cases of sudden flow
pressure drop or due to other detectable quantities that
are characteristic of out-of-control emergency states as
well as due to changes in the level of quantities charac-
teristic of controlled dynamic states.

Polish patent file No.89749 describes an electro-
magnetic water valve that is mounted on a water pipe
and is designed for the protection of rooms against flood-
ing by water. The electromagnetic valve unit cooperates
with a water level float detector. A drive unit of that valve
consists of a handwheel, a rotary spindle with a return
spring installed on it, and a disk with recesses which
catch on a rotation limiter and a protrusion on the arma-
ture of an electromagnet operated through contacts as-
sociated with the water level detector float. The valve is
equipped with a housing mounted above the water pipe.
Inside the housing is a rotary spindle with a disk having
recesses on its circumference which, during rotation,
catch on a rotation limiter and a protrusion on the arma-
ture of an electromagnet. The water level detector is
comprised of a body inside of which there is a sliding
float with a mandrel at whose end is a contact. Another
contact is on the water-tight cover of the detector's body.
If the water level rises, the float is lifted up until both con-
tacts are connected. At that point, an electric circuit is
closed and a relay is operated. The relay, through its pro-
trusion on the armature, unlocks the disk which, under
the action of a return spring, rotates together with the
rotary spindle until the disk catches on the rotation limiter.
In this position, water inflow is cut-off. In order to open
the valve again, it is necessary to rotate the disk, by
means of the external handwheel of the spindle, until the
disk catches on the protrusion on the armature of the
electromagnet again.

An electronically controlled cut-off valve system ac-
cording to the preamble of claim 1 is also known. It is
designed for the protection against flooding of rooms in
which automatic washing machines or other appliances
deriving water through a bib valve are used. This system
is produced by SIEMENS AG, Germany under the name
WASSERWACHTER - SET type 5WA 3000. In this sys-
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tem a solenoid valve cooperates through an electronic
circuit with an electrode unit mounted permanently to the
floor of the room being protected against flooding. An
emergency condition is signalled through a cable to the
input of an electronic circuit when the electrodes of this
unit are connected by a thin layer of water acting as a
conductive liquid. This emergency condition signal trig-
gers the system which, in turn, causes the valve to be
shut off.

A supply unit is equipped with a separate housing,
which contains the electronic section of the control sys-
tem. This unit is mounted on a wall near an outlet socket
to which the unit is connected.

The electromagnetic cut-off valve is equipped with
a separate housing and is connected to the supply unit
by means of a cable. The body of the valve is equipped
with an inlet and outlet socket ferrule that connects the
flow duct of the valve and is mounted to the outlet of bib
valve. A length of hose connecting the water supply to
the washing machine is screwed onto the outlet of the
cut-off valve.

The above mentioned electrode unit of the resistive
detector for the appearance of conductive liquids coop-
erates with the previously described valve. It has an in-
sulating moulding resembling a type of flat electrical out-
let plug. Two conductive electrodes are installed close to
each other on the front face of this body. The signal cable
of the unit containing wires connected to the electrodes
extends out the narrowing end of the curved body. The
insulating moulding is mounted flat on the surface pro-
tected and in this position there remains a through clear-
ance between the lowest point of the given conductive
electrode and the protected surface for the purpose of
preventing reaction to slight dampness unrelated to any
real flooding.

The designs described above have a number of
faults and drawbacks. The first is rather primitive in its
operation although it possesses a complicated structure.
It requires a precise tooling of the rotary component of
the spindle and its mounting and sealing in the valve
body so as to eliminate the danger of any locking of the
rotary part due to the settlement of mineral deposits in-
side the body of the valve during the long periods be-
tween emergency operations. Effective operation of the
valve requires considerable force to rotate the spindle
and, consequently, a considerable attractive force from
the electromagnet's armature. This effect may be
achieved by using an electromagnet with a large activat-
ing current obtained, most often, from the mains. The
float detector cannot be used to protect rooms against
surface flooding.

The second design also requires an electrical supply
from the mains. In the stand-by state, energy is con-
sumed continuously and lost in the winding of the valve's
electromagnet. Individual sub-assemblies of the valve
are mounted in separate housings and connected with
cables which results in an enlargement of the unit's size
and a reduction of the level of its reliability. Supplying
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electricity from the mains creates the danger of electric
shock and requires the proper installation of a separate,
well insulated, outlet socket.

The construction of the above described electrode
unit and its cooperation with the valve necessitates that
it be mounted according to precisely defined and stable
service positions imposed by the manufacturer as only
such will allow for its effective operation. In cases of un-
intentional moistening from above of the front face with
the conductive electrodes, even a small amount of liquid
will create an uninterrupted water film connecting these
electrodes and cause a reaction resulting in the closing
of the valve. Furthermore, the signal cable leading out
from the insulating body of the unit is hardly suitable for
the task of locating the electrodes in relation to the pro-
tected surface without mounting the body to it. The stiff-
ness and thickness of this cable aggravate the stability
of the unit positioned without mounting it to the protected
surface as specified by the manufacturer. On the other
hand, many users will be reluctant to perform this mount-
ing, not wanting to disturb the material covering the pro-
tected surface in such rooms as a kitchen or a bathroom.

The purpose of the present invention is an electron-
ically controlled cut-off valve system with particular ap-
plication as an anti-flooding device that cooperates with
an electrode unit detecting an emergency state signalled
by the appearance of a liquid conducting an electric cur-
rent on the surface protected against flooding, a unit
where the mechanical parts of the cut-off valve, the elec-
tronic circuit and the executive member it controls, as
well as the power supply would be of compact design.
At the same time, the invention tends towards making
the system independent of an external power supply in
order to achieve full independence, on the one hand,
while, on the other hand, a level of supply voltage that is
safe for the user. Furthermore, the proposed design at-
tempts to incorporate an external element that is acces-
sible to the user for setting the state of the valve after
each emergency operation. Another aim is to retain min-
imal dimensions of the device while obtaining the opti-
mum forces of operation for its executive elements that
would be efficient for both cutting off water and in holding
the valve at the stand-by condition. Another essential
aim is to obtain energy consumption only during the
emergency reaction of the valve which would lead to the
possibility of using a battery as an exchangeable power
supply, one that would, under such conditions, give many
years of service life.

As regards the unit's sensitivity, the aim of the inven-
tion is such a design of the executive member and the
electrode unit which ensures immediate reaction to the
genuine appearance of an emergency state and, simul-
taneously, is resistant to dampness or a slight uninten-
tional splashing of water on the surface protected against
flooding.

Another aim of the invention is an electrode unit for
the purpose of detecting liquids conducting an electric
current whose design features would, on the one hand,
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ensure the proper operation of the unit in any service po-
sition, and, on the other hand, limit or eliminate the pos-
sibility of activating the unit in cases of dampness or un-
intentional splashing with water which do not constitute
a real emergency.

An essential aim is also the requirement that the
electrode unit be self-righting by virtue of its permanent
design features even after attempts have been made to
dislocate it to a non-service position on the surface pro-
tected against flooding.

The electronically controlled cut-off valve system
with particular application as an anti-flooding device con-
tains a sealed electronic circuit triggered by means of a
signal from a unit detecting an emergency condition, a
mechanical membrane cut-off valve with an elastic driv-
ing element that is compressed in the open-position of
the valve by means of an external element which sets
the state of the valve, and a holding/releasing member
of this external element which sets the state of the valve
that is controlled by the said electronic circuit and is lo-
cated outside the body of the mechanical membrane
cut-off valve which is also equipped with a flow duct with
an inlet and outlet. The essence of the design is that the
body of the membrane cut-off valve is part of a compact
unit which contains an electronic circuit that is connected
by means of a signal cable to the external unit detecting
the emergency condition, the holding/releasing member
of the external element setting the state of the valve con-
trolled by this electronic circuit, and a separate and in-
dependent d.c. power supply unit. At the same time, the
independent d.c. supply unit is separated from the body
of the membrane cut-off valve by the part of the housing
containing the electronic circuit and the holding/releas-
ing member of the external element setting the state of
the valve controlled by this electronic circuit. Further-
more, the housing contains a separate chamber for the
independent power d.c. supply unitthat is sealed off from
the part, of the housing that contains the electronic circuit
and the holding/releasing member of the external ele-
ment setting the state of the valve which is controlled by
this electronic circuit.

Moreover, the independent d.c. power supply unit
has contacts for a replaceable power supply element
placed in this chamber and galvanically connected to
proper connecting terminals of the electronic circuit con-
trolling the holding/releasing member of the external el-
ement which sets the state of the valve.

The holding/releasing member is the magnetic-elec-
tromagnetic member while the external element setting
the state of the valve is a double-arm lever which, when
the valve is open, compresses an elastic driving element
located in the body of the valve acting on an axial press-
ing down element of the valve's membrane. The lever is
connected by a universal joint to the external tip of the
axial pressing down element of the membrane and co-
operates through its working surfaces which are in the
form of rollers with the surface of the valve body in which
the said axial pressing down element has been located
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in a more or less perpendicular position.

The magnetic-electromagnetic member, being the
part that holds and releases the lever, contains an elec-
tromagnet activated by an electronic circuit that is trig-
gered by an external signal from the unit detecting an
emergency condition. The core of the elecromagnet is
linked with a permanent magnet with polarization that is
opposite to that of the field of the electromagnetic coil so
that in the open position of the membrane valve, when
there is no signal of an emergency condition, the mag-
netic field of the permanent magnet, acting through the
pole shoes of the electromagnet's magnetic core, exerts
a force sufficient to hold the lever down.

Advantageously, inside its motive arm, the lever
contains a small magnetic armature, coupled with the
pole shoes of the electromagnet's core which are polar-
ized by the permanent magnet. At the same time, there
is a return spring between the motive arm of the lever
and the opposite wall of the housing.

The ends of the pole shoes of the magnetic core of
the electromagnet's coil are polarized by the permanent
magnet, and couple the magnetic armature of the lever,
and are located visibly in the aforementioned wall of the
housing opposite the inside of the motive lever arm.

The magnetic core of the electromagnet's coil con-
sists of the previously mentioned permanent magnet and
two separate, longitudinal, magnetic strip elements as-
sociated in such a way that their ends are located inside
the housing and adhere from each side to this permanent
magnet thus forming the magnetic channel core of an
electromagnet while their opposite free ends form pole
shoes of this magnetic core that are located, as previ-
ously mentioned, visibly in the wall of the housing oppo-
site the lever.

The coil of the electromagnet is located on one arm
of the magnetic core above the permanent magnet and
is also associated with a contact switch located within
the influence of its electromagnetic field. This is prefer-
ably a reed contact and is the element that applies full
supply voltage to this coil of the electromagnet during
detection of an emergency condition.

It is also favourable if the lever has an element lo-
cated at the end of the side wall of its motive arm that
indirectly disconnects one contact of one pole of the re-
placeable d.c. supply unit from one end of the electro-
magnet's coil immediately after the magnetic armature
of the lever is released from the field of the previously
mentioned permanent magnet during its motion forced
by its return spring and the elastic driving element of the
membrane valve compressed by the lever when the
valve is open.

In such a case, it is favourable that this element
which indirectly disconnects the coil and the power sup-
ply is an additional permanent magnet whose magnetic
field is associated with an auxiliary contact switch when
the valve is open. This is preferably a reed contact locat-
ed inside the housing in such a way that this additional
permanent magnet that is located on one of the side
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walls of the motive arm of the lever which surrounds the
housing from outside when the valve is open holds the
auxiliary contact switch in a shorted state by means of
its magnetic field. The emergency motion of the motive
arm of the lever together with this additional permanent
magnet that is initiated by the field of the electromagnet
actuated by the emergency activated electronic circuit
and forced by the return spring, results in the disconnec-
tion of this auxiliary switch.

If the system described above is the anti-flooding
cut-off valve system, then the unit detecting an emergen-
cy condition is the electrode unit and contains two con-
ductive electrodes located visibly in its insulating body
and separated by the shaped part of this insulating body.
The length of the surface of this shaped part in an ex-
panded view in any axial plane of the electrode unit is
greater than the distance between the conductive elec-
trodes themselves.

This shaped part of electrode unit uniformly sepa-
rating the conductive electrodes is united entirely
through these electrodes with the shaped supporting el-
ements of the insulating body which in any service posi-
tion of the unit in profile give an approximately even
through-clearance between the surface protected
against flooding and the lower profile of the segment of
the electrode unit located between the shaped support-
ing elements. The shaped supporting elements of the in-
sulating body of the electrode unit together with the
shaped part and the conductive electrodes form a solid
of revolution whose longitudinal axis is approximately
parallel to the flat surface protected against flooding in
any service position of the unit. Furthermore, the shaped
part of the insulating body of the electrode unit separat-
ing the conductive electrodes contains within itself the
connecting wires of these electrodes which are inserted
into a common insulating guard exiting the protective el-
ement as a flexible cable. This signal cable together with
the protective element forces the transition of the unit
from an unstable position to a service-resting position on
the surface protected against flooding. This protective el-
ement is located on the mid-point of the shaped part of
the insulating body between the conductive electrodes
of the unit.

It is favourable that the protective element is perma-
nently joined with the shaped part of the insulating body
of the electrode unit thus forming an integrated element.

The design of the present invention embodies a
compact construction which contains, in one common
housing, a mechanical membrane cut-off valve, an elec-
tronic circuit, a holding/releasing member of the external
element setting the state of the valve, and a separate
and independent d.c. supply unit with an exchangeable
d.c. supplying member. The external element setting the
state of the valve is a user accesible double-arm lever.
Due to such features, the valve is small and suitable for
the standard dimensions of water pipes and the standard
pressures inside them. Use of the double-arm lever in
the design of the valve system makes it possible to op-
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timize the force necessary for holding the valve in the
open state by means of a permanent magnet that is part
of the magnetic core of the electromagnet of the hold-
ing/releasing member. The d.c. supply unit makes the
valve system independent of any external conditions.
Use of the additional permanent magnet in association
with the auxiliary contact switch of the supply circuit en-
sures consumption of current from the exchangeable
d.c. supplying member only for a fraction of second dur-
ing an emergency reaction of the valve which results in
several years of service life for the exchangeable d.c.
supplying member under such conditions. The use of the
driving unit with the double-arm lever, the electronic cir-
cuit, and the member holding/releasing the lever make
it possible to use a 1.5V LR6 Mignon type cell as the
supplying member and make the valve absolutely safe
for the user. The lever is the element setting the state of
the valve and is directly accessible after the appearance
of art emergency state which is indicated by its position.
The simplicity of the valve's design ensures the required
compactness of the water unit and its effective separa-
tion from the other sub-assemblies of this construction.

Thanks to the incorporation of the electrode unit, the
valve system of this invention ensures effective protec-
tion against flooding and is characterized by immediate
reaction to an uncontrolled outflow of water.

The design, due to the described shapes and loca-
tion of individual insulating elements of the body of the
electrode unit and the conductive electrodes ensures
suitable and effective operation of the unit in any position
on the surface protected against flooding. This is guar-
anteed by the above mentioned structural features. The
factthat, in any position, the shaped supporting elements
of the insulating body adjoin to the protected surface
through the small segments of their circular profiles, en-
sures effective reaction of the unit during emergency in-
flow of liquid from any side. As well, the developed sur-
face of the shaped part separating the conductive elec-
trodes prevents any udue reaction particularly when the
detector is only dampened or some unintentional
non-damaging splashing from above occurs. In such
cases, the side surface profile of of this shaped part ef-
fectively precludes the creation of an uninterrupted film
of conductive liquid between the electrodes. In case of
flooding from below, the side surface profile of the
shaped part of the insulating body does not impede the
creation of such an uninterrupted film due to the fact that
the film is created on a flat and, as a rule, protected sur-
face. In this case only the thickness of this uninterrupted
film of conductive liquid is essential. It should be noted
that each of the conductive electrodes are located in the
insulating body between an extreme shaped supporting
element and one end of the shaped body part. This is an
unessential design feature of the present invention. It is
also possible to imagine a solution with equivalent fea-
tures where the conductive electrodes are located at the
edges of the insulating body. The present construction,
however, is more advantageous, both as regards its op-
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eration and the technology of production. The slightly
bowled, radially shaped side surfaces of the shaped sup-
porting elements of the insulating body together with
their described edge location cause the unit to shift au-
tomatically to a suitable service position even from an
unintentional vertical location of the unit on the protected
surface. This occurs due to the shapes of the sides of
these supporting elements and the protecting element
with the signal cable.

The present invention will now be described by
means of examples with reference to the attached draw-
ings in which: Fig.1 presents the local view and a partial
section of the valve system housing in the axis of the
water duct. Fig.2 presents the end view of the narrow
back wall of the valve system housing from the inlet side
together with the outlet of the signal cable to the unit de-
tecting the emergency condition. Fig.3 presents the axial
view of the electrode unit detecting the emergency con-
dition of water flooding the surface protected by the
cut-off valve system according to the anti-flooding ver-
sion of the invention. Fig.4 presents a cross-section, A-A,
of the electrode unit marked in Fig.3. Fig.5 presents a
circuit diagram of the electronic circuit and elements of
the lever holding/releasing member of the valve connect-
ed to the electronic circuit. In the design presented in
Figs.1 and 2, the electronically controlled cut-off valve
system has housing 1, being a compact construction
containing the body 2 of the mechanical membrane
cut-off valve, the electronic circuit 3 that controls member
4 holding/releasing the external element 5 setting the
state of the membrane valve, and the separate inde-
pendent d.c. supply unit 6. From the housing 1, from the
electronic circuit 3, a cable is led out to the external unit
detecting an emergency condition. The independentd.c.
supply unit 6 is separated from the body 2 of the mem-
brane cut-off valve by part 7 of the housing 1 that con-
tains the electronic circuit 3 and the member 4 hold-
ing/releasing the external element 5 setting the state of
the valve. The housing 1 below part 7 has a separate
chamber 8 of the independent d.c. supply unit 6 tightly
separated from part 7 of the housing 1 by a wall 9. The
independent d.c. supply unit 6 has connecting contacts,
not shown in the drawing, located on the narrow walls of
the chamber 8 and assigned to the exchangeable d.c.
supplying member in the form of a 1.5V LR6 Mignon type
cell. These connecting contacts are connected to suita-
ble connecting terminals in the electronic circuit 3 The
body 2 of the valve contains the flow duct 10 with an inlet
11 and an outlet 12, the inlet being equipped with the
joining nut 13. The holding/releasing member 4 is a mag-
netic-electromagnetic member. The external element 5
setting the state of the valve and held and released by
this magnetic electromagnetic member is the dou-
ble-arm lever 14. This double-arm lever 14, when the
valve is open, compresses the elastic driving element 15
settled in the body 1 acting upon the axial pressing down
element 16 of the membrane 17 of the valve. The lever
14 is joined by a universal joint with an external tip of the
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axial pressing down element 16 and cooperates with the
external surface 18 of the body 2 in which the axial press-
ing down element 16 is settled, more or less perpendic-
ularly, by means of the radial parts of its working surfaces
in the form of rollers 19. The magnetic-electromagnetic
member 4 holding/releasing the lever 14 contains the
electromagnet actuated by the electronic circuit 3 which
is triggered by the signal of the emergency condition. The
channel core of the electromagnet contains the perma-
nent magnet 20 whose magnetic field is of opposite po-
larization to the polarization of the magnetic field of the
electromagnet's coil 21 which is actuated in the emer-
gency state. In the open position of the membrane valve,
when there is no signal of an emergency condition, the
magnetic field of the permanent magnet, acting through
the pole shoes 22 of the magnetic core of the electro-
magnet, creates a force holding the lever 14 which con-
tains inside its motive arm 23 a small magnetic armature
24 coupled with the pole shoes 22 of the magnetic core
of the coil 21 of the electromagnet. Between the motive
arm 23 of the lever 14 and the opposite wall 25 of the
housing 1 there is a return spring 26 one end of which is
fastened to that wall 25 of the housing 1 in which the
ends of the pole shoes 22 of the electromagnet are vis-
ibly located. The magnetic core of the coil 21 of the elec-
tromagnet consists of the permanent magnet 20 men-
tioned before and two separate longitudinal magnetic
strip elements 27 associated in such a way that the ends
of the strip elements 27 which are located inside the
housing 1 in its part 7 each adhere to one side of the
permanent magnet 2@ thus forming a magnetic channel
core of the electromagnet. The coil 21 of the electromag-
net is located on one of the strip elements 22 in an insu-
lating bobbin above the permanent magnet 2@0. Through
an internal hole in the bobbin of the coil 21, an additional
thin magnetic strip element is led. The magnetic strip el-
ement is bent at its ends and equipped with clamp
half-rings 28 mounting the contact switch 29 in the form
of a reed contact which is associated with the coil 21
within the limits of influence of its electromagnetic field.
The contact switch 29 is the element cooperating with
the electronic circuit 3 and is connected electrically to
this circuit. The contact switch 29 is fastened from one
side to one contact of the chamber 8 of the exchangeable
d.c. supplying unit and from the other side 1o one end of
the coil 21 of the electromagnet and during the detection
of an emergency condition is the element applying full
supply voltage to the coil 21 of the electromagnet. The
lever 14 has settled on the end of the bottom side wall
of its motive arm 23 an additional permanent magnet 30
which is the element that indirectly disconnects the sec-
ond contact of the chamber 8 of the said supplying mem-
ber from the second end of the coil 21 of the electromag-
net. This occurs immediately after the releasing of the
magnetic armature 24 of the lever 14 from the field of
the permanent magnet 2@ during its motion forced by its
return spring 26 and the elastic driving element 15 of the
membrane valve which is compressed by the lever 14
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when the valve is open. The magnetic field of the addi-
tional permanent magnet 3@ is associated, when the
valve is open, with the auxiliary contact switch 31 which
is in the form of the reed contact located inside part 7 of
the body 1 next to the wall 9. When the valve is open the
walls of the motive arm 23 of the lever- 14 surround the
housing 1 from each side while the additional permanent
magnet 3@ which is located in one of the walls holds the
auxiliary contact switch 31 in the shorted state. Emer-
gency motion of the motive arm 23 of the lever 14 along
with the additional permanent magnet 30 results in dis-
connection of the auxiliary contact switch 31 and, in ef-
fect, disconnection of the supply source. It is obvious
from the described method of cooperation between the
elements of the holding/releasing member and the use
of magnetic fields that the construction of the part 7 of
the housing 1 must not interfere with their cooperation.

In the anti-flooding version of the cut-off valve sys-
tem, the signal cable 32, led out from the side of the
housing 1 from the electronic circuit 3, is connected to
the electrode unit which responds to an undesired out-
flow of liquid onto the surface protected against flooding.

The electrode unit consists of the insulating body 33
and two conductive electrodes 34 settled in this body
which are connected galvanically to separate insulated
wires 35 of the signal cable 32 which leads out from the
insulating body 33. The insulating body 33 has shaped
supporting elements 36 with a circular axial profile and
a side profile that has a somewhat bowl shaped radial
part at the external side of the unit. The conductive elec-
trodes 34 are settled in the insulating body 33 behind the
supporting elements 36 and are separated by the
shaped part 37 of the insulating body 33. The unit rests
upon the surface 38 protected against flooding, leaning
on small segments of the circular perimeters of the sup-
porting elements 36 The conductive electrodes 34 are
in the shape of disks with diameters somewhat smaller
than the diameters of the supporting elements 36. Ac-
cordingly, there exists a safe through-clearance 39 be-
tween the lowest points of the edges of the conductive
electrodes 34 and the surface protected against flooding
38. The shaped part 37 of the insulating body 33 sepa-
rating the conductive electrodes 34 has a cylindrical
shank 4@ fitted with circular fins 41 which form the
grooves 42 between them. It is due to such a construc-
tion that the length of the side surface of this shaped part
in an expanded view in any axial plane of the unit is con-
siderably greater than the distance between the conduc-
tive electrodes 34 which prevents any unintentional re-
action of the unit when it is dampened or splashed from
above since the fins 41 and the grooves 42 impede the
creation of an uninterrupted film of conductive liquid be-
tween the conductive electrodes 34. Looking from below,
in any service position of the unit, the profile of the
shaped part 37 forms a through-clearance 43 between
the surface 38 protected against flooding and the lower
profile of a segment of the unit located between the
shaped supporting elements 36 of the insulating body 33
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The unit is a solid of revolution with its longitudinal
axis approximately parallel to the flat surface 38 protect-
ed against flooding in any of its working positions. The
shaped part 37 of the insulating body 33 contains the
wires 35 of the conductive electrodes 34 which are in-
serted into one common insulating guard in the protec-
tive element 44 forming the signal cable 32 at its exit.
This, together with the protective element 44 is the mem-
ber that forces transition of the unit from an unstable po-
sition to the rest-service position on the surface 38 pro-
tected against flooding. The protective element 44 is per-
manently joined with the shaped part 37 of the insulating
body 33 forming a unified element. The element 44 is
located on the shaped part of 37 and joined with its fins
41 in the mid-point between the conductive electrodes
34 separated by the shaped part 37. The conductive
electrodes 34 have central holes, not shown in the draw-
ing, through which a plastic material joins the shaped
supporting elements 36 and the shaped part 37 of the
insulating body 33 into one uniform element which con-
tains the conductive electrodes 34 and their connecting
wires 35. The protective element 44 has the profile of a
finned frustum of a cone.

Fig.5 presents the diagram of the electronic circuit
3 and its electrical connections with the cooperating el-
ements of the holding/releasing member 4 and the con-
ductive electrodes 34. The active element of the elec-
tronic circuit 3 is the thyristor TY which is triggered by
the gate current appearing when a liquid conducting an
electric current connects the conductive electrodes 34.

Passive elements B1, B2, C1 and C2 set the opti-
mum working conditions for the thyristor TY. The contact
switch 31 is shown in the closed state forced by the mag-
netic field of the additional permanent magnet 30, this
magnet being translocated together with the motive arm
23 of the lever 14.

When the valve is open, the axial pressing down el-
ement 16 is pulled out by the lever 14 to the highest po-
sition of its external tip. Simultaneously, inside the body
2 itcompresses the elastic driving element 15 inthe form
of a coil spring. By means of the rollers, 19 the lever (14)
leans against the external surface 18 of the body 2 in
such a way that the support points and the axis of the
lever's rotation lie on one plane with the longitudinal axis
of the axial pressing down element 16. The value of the
force necessary for keeping the lever 14 in this position
which is applied to the end of the motive arm 23 of the
lever 14 by the holding/releasing member 4 is minimal
and depends only on the value of the force exerted on
the lever 14 by the return spring. When the valve is open,
the lever 14 is held by the magnetic field of the perma-
nent magnet 20. This polarizes the pole shoes 22 of the
magnetic core of the coil 21 of the electromagnet and
couples the magnetic armature 24 of the lever 14. The
coil 21 of the electromagnet is not supplied with voltage
and the contact switch 29 associated with the electro-
magnetic field of this coil is open. The auxiliary contact
switch 31 is closed by the magnetic field of the additional
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permanent magnet 3@ which together with the motive
arm 23 of the lever 14 touches the side wall of the hous-
ing acting upon the contact switch 31.

In the case of an emergency which resulis in
out-of-control outflow of water or a liquid conducting an
electric current onto the surface 38 protected against
flooding, operation of the electrode unit is dependant
upon the thickness of the liquid layer which will appear
between its conductive electrodes 34. A small accidental
outflow will not create an uninterrupted film of liquid
which would connect the conductive electrodes 34. Sim-
ilarly, dampening or splashing of the insulating body 33
of the electrode unit from above will not connect these
electrodes due to the fact that the surface of the shaped
part 37 of the insulating body 33 is developed by the fins
41 and grooves 42.

These electrodes 34 become connected in the case
of a real emergency that results in an outflow which
quickly forms an uninterrupted film between them. The
resistance between the electrodes actuates the electron-
ic circuit 3 which applies a part of the supply voltage to
the coil 21 of the electromagnet. The coil 21 generates
an electromagnetic field with polarization opposite to the
polarization of the magnetic field of the permanent mag-
net 20 which is a part of its channel magnetic core. The
influence of the electromagnetic field of the coil on the
field of the permanent magnet 20 is now not strong
enough to enable release of the magnetic armature 24
of the lever 14 under the action of the return spring's 26
force since the current flowing through the circuit of the
coil 21 due to the electronic circuit 3 is not sufficient to
accomplish this task. The field of the coil 21 ,however, is
sufficient to close the associated contact switch 29 which
applies the full voltage of the exchangeable d.c. supply-
ing member through its closed contacts to coil 21 which
results in the current in the coil 21 being high enough to
overcome the field of the permanent magnet 20 . The
magnetic armature 24 of the lever 14 is released. The
lever 14 is pushed away from the housing 1 by the return
spring 26 and makes a rotation on a pin joining this lever
to the axial pressing down element 16 and is pulled to-
gether with the axial pressing down element 16 by the
expanding elastic driving element 15 inside the body 2
of the valve. The axial pressing down element 16 which
shifts together with the elastic driving element 15 press-
es, by means of its stop flange, the membrane 17 of the
valve. The membrane, pressed against the internal out-
let of the pipe settled in the inlet 11 of the valve cuts off
the flow of liquid through the valve. Simultaneously, dur-
ing the motion of the motive arm 23 of the lever 14 from
the housing 1 the additional permanent magnet 30 set-
tled on the end of the arm 23 moves away from the aux-
iliary contact switch 31 closed, until now, by the field of
the magnet 30. As a consequence, the switch 31 is
opened and results in cutting off the electromagnet coil's
21 supply. Infact, the reaction of the valve to the external
emergency signal lasts only for a fraction of second. Ac-
cordingly, power consumption by the electronic circuit 3
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and the coil 21 is momentary. As a result, it is possible
to use a single 1.5V cell to supply the valve system for
several years. In the case of some modern alkaline bat-
teries, for instance, the battery may be replaced after its
four year warranty period.

Claims

1. Anelectronically controlled cut-off valve system with
particular application as an anti-flooding device con-
taining an encased electronic circuit (3) triggered by
a signal from a unit detecting an emergency condi-
tion, characterized in that it comprises a mechanical
membrane cut-off valve (2) with an elastic driving
element (15), compressed in the open state of the
valve by means of an external element (5) setting
the state of the valve, and a holding/releasing mem-
ber (4) of this external element setting the state of
the valve controlled by the said electronic circuit and
located outside the body (2) of the mechanical mem-
brane cut-off valve, where the said body is also
equipped with a flow duct with an inlet and an outlet,
wherein the body (2) of the membrane cut-off valve
is a part of housing (1) being a compact construction
containing, simultaneously, an electronic circuit (3)
connected by means of a signal cable with an exter-
nal unit detecting an emergency condition, a mem-
ber (4) holding/releasing an external element (5)
setting the state of the membrane valve, the said
member (4) being controlled by the electronic circuit
(8), and a separate independent d.c. supply unit (6).

2. Acut-off valve system as claimed in claim 1, in which
the independant d.c.supply unit (6) is separated
from the body (2) of the membrane cut-off valve by
a part (7) of the housing (1) containing the electronic
circuit (3) and the member (4) holding/releasing the
external element (5) setting the state of the valve.

3. Acut-off valve system as claimed in claim 2, in which
the housing (1) has a separate chamber (8) of the
independent d.c. supply unit (6) sealed from the part
of the housing (1) containing the electronic circuit
(8) and the member (4) holding/releasing the exter-
nal element (5) setting the state of the valve, the said
member being controlled by the electronic circuit (3).

4. A cut-off valve system as claimed in claim 1 or 2 or
3, in which the independent d.c. supply unit (6) has
connecting contacts assigned for the exchangeable
d.c. supplying member which are located in the
chamber (8) and connected galvanically to suitable
connecting terminals of the electronic circuit (3) con-
trolling the member (4) holding/releasing the exter-
nal element (5) setting the state of the valve.

5. Acut-off valve system as claimed in claim 4, in which
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the holding/releasing member (4) is a mag-
netic-electromagnetic member and the external ele-
ment (5) setting the state of the valve is a dou-
ble-arm lever (14) compressing, in the open state of
the valve, an elastic driving element (15) settled in
the body (2) and acting upon an axial pressing down
element (16) of amembrane (17), the said lever (14)
being joined by a universal joint with the external tip
of the axial pressing down element (16) and coop-
erating, by means of its working surfaces containing
radial parts in the form of rollers (19), with the exter-
nal surface (18) of the body (2) in which the axial
pressing down element (16) is settled more or less
perpendicularly.

A cut-off valve system as claimed in claim 5, in which
the magnetic electromagnetic member (4) hold-
ing/releasing the lever (14), contains an electromag-
net activated by the electronic circuit (3) triggered
by an external signal from a unit detecting an emer-
gency condition, associated with a permanent mag-
net (20) with magnetic polarization opposite to the
polarization of the electromagnetic field of the coil
(21) of the electromagnet, so that in the open posi-
tion of the membrane valve, in the absence of a sig-
nal indicating the presence of an emergency condi-
tion, the magnetic field of the permanent magnet
(29), acting through pole shoes (22) of a magnetic
core of the electromagnet, creates a force holding
down the lever (14).

A cut-off valve system as claimed in claim 6, in which
the lever (14) contains, inside its motive arm (23), a
small magnetic armature (24) which serves to cou-
ple the pole shoes (22) of the magnetic core of the
electromagnet's coil (21) with the lever (14), the said
pole shoes (22) being polarized by the permanent
magnet (20), and where there is a return spring (26)
between the motive arm (23) of the lever (14) and
the opposite wall (25) of the housing (1).

A cut-off valve system as claimed in claim 7, in which
the ends of the pole shoes (22) of the magnetic core
if the coil (21) of the electromagnet, polarized by the
permanent magnet (20), coupling the magnetic
armature (24) of the lever (14) are located visibly in
the wall (25) of the housing (1) which is opposite to
the inside of the motive arm (23) of the lever (14).

A cut-off valve system as claimed in claim 8, in which
the magnetic core of the coil (21) of the electromag-
net consists of a permanent magnet (20) and two
separate magnetic longitudinal strip elements (27)
associated in such a way that their ends are (27)
located inside the housing (1) and adhere, each to
one side of the permanent magnet (20), thus forming
the magnetic channel core of the electromagnet.
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A cut-off valve system as claimed in claim 5 or 6 or
7 or8or9, in which the coil (21) of the electromagnet
is located on one arm of the magnetic core above
the permanent magnet (20) and is associated with
the contact switch (29), preferably a reed contact,
located within the limits of influence of the coil's mag-
netic field, the said contact switch (29) being the ele-
ment applying full supply voltage to the coil (21) of
the electromagnet during the detection of an emer-
gency condition.

A cut-off valve system as claimed in claim 10, in
which the lever (14) has settled on the end of the
side wall of its motive arm (23) an element indirectly
disconnecting one pole of an exchangeable d.c.
supplying member from one end of the coil (21) of
the electromagnet immediately after releasing the
magnetic armature (24) of the lever (14) from the
field of the permanent magnet (20 ) during the
motion forced by its return spring (26) and the elastic
driving element (15) of the membrane valve that is
compressed by the lever (14) when the valve is
open.

A cut-off valve system as claimed in claim 11, in
which the element indirectly disconnecting the coil
(21) and cutting off the supply voltage is an addi-
tional permanent magnet (3@) whose magnetic field
is associated, in the open state of the valve, with an
auxiliary contact switch (31), preferably a reed con-
tact, located inside the housing (1) in such a way
that an additional permanent magnet (3@), located
in one of the side walls of the motive arm (23) of the
lever (14) surrounding the housing (1) from each
side, holds the auxiliary contact switch (31) in the
closed state by means if its magnetic field, while the
emergency motion of the motive arm (23) of the
lever (14) together with its additional permanent
magnet (30), initiated by the field of the coil (21) of
the electromagnet, actuated by the electronic circuit
(3), triggered by an external signal from a unit
detecting an emergency condition and forced by the
return spring (26), results in the transition of the aux-
iliary switch (31) to the open state.

A cut-off valve system as claimed in claim 12, in
which the unit detecting an emergency condition is
an electrode unit which contains two conducive elec-
trodes (34), located visibly in its insulating body (33),
separated by a shaped part (37) of the insulating
body (33), the length of the surface of the part (37)
in an expanded view in any axial plane of the unit
being greater than the distance between the con-
ductive electrodes (34).

A cut-off valve system as claimed in claim 13, in
which the shaped part (37) of the electrode unit sep-
arating the conductive electrodes (34) is united
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16.

17.

18.

19.

through these electrodes with shaped supporting
elements (36) of the insulating body (33) forming, in
any service position of the unit, through-clearance
(43) between the surface (38) protected against
flooding and the lower profile of the segment of the
unit located between these shaped supporting ele-
ments (36).

A cut-off valve system as claimed in claim 14, in
which the the shaped supporting elements (36) of
the insulating body (33) of the electrode unit, it
shaped part (37) and the conductive electrodes (34)
separated by the shaped part (37), form a solid of
revolution whose longitudinal axis is parallel to the
flat surface (38) protected against flooding in any
service position of the unit.

A cut-off valve system as claimed in claim 15, in
which the shaped part (37) of the insulating body
(33) of the electrode unit separating the conductive
electrodes (34) contains the connecting wires (35)
of these electrodes within itself.

A cut-off valve system as claimed in claim 16, in
which the connecting wires (35) of the conductive
electrodes (34) of the electrode unit are inserted into
one common insulating guard in a protective ele-
ment (44) forming, at its exit, a signal cable (32)
which, together with the protective element (44), is
a member that forces transition of the unit from an
unstable position to a rest service position on the
protected surface (38).

A cut-off valve system as claimed in claim 17, in
which the protective element (44) of the electrode
unit is located on the shaped part (37) of the insu-
lating body (33), preferably in a central part of the
distance between the conductive electrodes (34)
separated by the shaped part.

A cut-off valve system as claimed in claim 18, in
which the protective element (44) is permanently
joined with the shaped part (37) of the insulating
body (33) of the electrode unit, thus forming a uni-
form element.

Patentanspriiche

1.

Elektironisch gesteuertes Absperrventilsystem mit
spezieller Anwendung als Vorrichtung zum Schutz
vor Uberflutung, das eine umgebaute elektronische
Schaltung /3/ beinhaltet, das mit einem Signal aus
der Baugruppe zur Erkennung des Havariezustan-
des ausgeldst wird, dadurch gekennzeichnet, dafi
ein mechanisches Membransperrventil /2/ mit ela-
stischem Antriebsbauteil /15/, das in der gedfineten
Stellung des Ventils mit Hilfe des auBeren, die Stel-
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lung des Ventils feststellender, Bauteiles /5/ zusam-
mengedriickt wird, und das Halte-Ausléseglied /4/
von diesem auBeren, die Stellung des Ventils fest-
stellender, Bauteil, das mit der genannten elektroni-
schen Schaltung gesteuert wird und auB3erhalb des
Grundkérpers /2/ des mechanischen Membran-
sperrventils, das auBerdem mit einem DurchfluBka-
nal mit Einlauf- und Auslaufstutzen versehen ist,
angeordnet ist, enthalt, und daf der Grundkorper /2/
des Membransperrventils einen Teil des eine kom-
pakte Konstruktion bildenden Gehauses /1/, das
zugleich eine mit Hilfe einer Signalleitung mit auBe-
rer Baugruppe zur Erkennung des Havariezustan-
des gekoppelte elekironische Schaltung /3/, mit
ihrer Hilfe gesteuertes Halte-Ausldseglied /4/ des
auBeren, die Stellung des Ventils feststellender,
Bauteiles /5/ und eine separate unabhangige Ener-
gieversorgungseinheit /6/ enthalt.

Absperrventilsystem nach Anspruch 1, dadurch
gekennzeichnet, daf3 die unabhangige Energiever-
sorgungseinheit /6/ von dem Grundkodrper /2/ des
Membransperrventils mit dem Teil /7/ des Gehauses
/1/, das die elektronische Schaltung /3/ und mit ihrer
Hilfe gesteuertes Halte-Ausloseglied /4/ des &uBe-
ren, die Stellung des Ventils feststellender, Bauteiles
/5/, enthalt, abgetrennt ist.

Absperrventilsystem nach Anspruch 2, dadurch
gekennzeichnet, daB3 das Gehéause /1/ eine sepa-
rate Kammer /8/ der unabhé&ngigen Energieversor-
gungseinheit /6/ besitzt, die dicht von dem die elek-
tronische Schaltung /3/ und mit ihrer Hilfe gesteuer-
tes Halte-Auslbseglied /4/ des &uBeren, die Stellung
des Ventils feststellender, Bauteiles /5/, enthalten-
den Teiles des Gehauses /1/ abgetrennt ist.

Absperrventilsystem nach Anspruch 1 oder 2 oder
3, dadurch gekennzeichnet, daf3 die unabhangige
Energieversorgungseinheit /6/ Verbindungskon-
takte fur die genannte Energieversorgungseinheit
enthalt, die in der Kammer /8/ angeordnet sind und
mit der entsprechenden Verbindungsanschlissen
der elektronischen Schaltung /3/, die mit dem
Halte-Ausléseglied /4/ des &uBeren, die Stellung
des Ventils feststellender, Bauteiles /5/ steuert, gal-
vanisch gekoppelt sind.

Absperrventilsystem nach Anspruch 4, dadurch
gekennzeichnet, daB3 das Halte-Ausléseglied /4/ ein
elekiromagnetisches Glied bildet, dagegen aber das
auBere, die Stellung des Ventils feststellende, Bau-
teil /5/ einen zweiarmigen Hebel /14/ bildet, der in
der gedffneten Stellung des Ventils den auf dem
Grundkérper /2/ angeordneten, auf das achsiale
Druckstiick /16/ des VerschluBstuckes /17/ wirken-
den, elastischen Antriebsteiles /15/ zusammen-
driickt, der auf dem auBBeren Endstiick von diesem
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10.

Druckstiick /16/ schwenkbar angeordnet ist, und der
mit seinen Arbeitsflachen, die radialen Teile als
drehbare Rollen /19/ enthalten, mit der auBeren FI&-
che /18/ des Grundkdrpers /2/, in welcher das
Druckstiick /16/ ungefahr senkrecht angeordnet ist,
zusammenarbeitet.

Absperrventilsystem nach Anspruch 5, dadurch
gekennzeichnet, dafB das elekiromagnetische
Glied, das das Halte-Ausloseglied /4/ des Hebels
/14/ bildet, einen Elektromagneten enthalt, der von
der elektronischen, mit dem auBeren Signal von der
Baugruppe zur Erkennung des Havariezustandes
ausgeldsten, Schaltung /3/ angeregt wird, der mit
einem Permanentmagneten /20/ mit einer dem elek-
tromagnetischen Feld der Spule /21/ des Elektroma-
gneten entgegengesetzten Polarisation verknipft
ist, so, daB das durch die Polschuhe /22/ der
FluBfihrung des Elekiromagneten wirkende
Magnetfeld des Permanentmagneten /20/, in der
gedfineten Stellung des Membranventils, beim Feh-
len des Signals des Havariezustandes, eine den
Hebel /14/ haltende Kraft bildet.

Absperrventilsystem nach Anspruch 6, dadurch
gekennzeichnet, daf3 den Hebel /14/ innerhalb sei-
nes mobilen Armes /23/ einen kleinen, mit der Pol-
schuhen /22/ der FluBflhrung der Spule /21/ des
Elektromagneten, die mitdem Permanentmagneten
120/ polarisiert sind, verknilipften magnetischen
Anker /24/ enthalt, im Gegensatz dazu befindet sich
zwischen dem mobilen Arm /23/ des Hebels /14/
und der gegeniiber zu diesem liegenden Wandung
/25/ des Gehauses /1/ eine Rickholfeder /26/.

Absperrventilsystem nach Anspruch 7, dadurch
gekennzeichnet, daB die mit dem Permanentma-
gneten /20/ polarisierten Enden der Polschuhe /22/
der FluBfohrung der Spule /21/, die den magneti-
schen Anker /24/ des Hebels /14/ einkuppeln, sicht-
bar in der gegenuber zu dem Inneren des mobilen
Armes /23/ des Hebels /14/liegenden Wandung/25/
des Gehauses /1/ angeordnet sind.

Absperrventilsystem nach Anspruch 8, dadurch
gekennzeichnet, daB die FluBfihrungder Spule /21/
aus einem Permanentmagneten /20/ und zwei
separaten Langsstreifenbauteilen /27/ besteht, die
so miteinander verkuppelt sind, daf3 die im Inneren
des Gehauses /1/ angeordneten Enden der Strei-
fenbauteile /27/ jeweils an einer der Seiten des Per-
manentmagneten /20/ anliegen und damit eine
C-férmige FluBfihrung des Elekiromagneten bil-
den.

Absperrventilsystem nach Anspruch 5 oder 6 oder
7 oder 8 oder 9, dadurch gekennzeichnet, daB3 die
Spule /21/ des Elektromagneten auf einem der
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Schenkel der FluBfihrung oberhalb des Permanent-
magneten /20/, der indireki den magnetischen
Anker /24/ des Hebels /14/ einkuppelt, angeordnet
und mit einem im Bereich der Wirkung ihres Magnet-
feldes liegenden Kontakischalter /29/, glnstig
Schutzrohrkontaktrelais, das wahrend der Erken-
nung des Havariezustandes einen Bauteil zur Ein-
schaltung voller Einspeisung auf die Spule /21/ bil-
det, eingekuppelt ist.

Absperrventilsystem nach Anspruch 10, dadurch
gekennzeichnet, daf3 der Hebel /14/ ein auf dem
Endstiick der seitlichen Wandung seines mobilen
Armes /23/ angeordneten Bauteil besitzt, das einen
Pol des genannten Energieversorgungsgliedes mit
einem Ende der Spule /21/ des Elektromagneten
sofort nach dem Auslésen des magnetischen
Ankers /24/ des Hebels /14/ aus dem Feld des Per-
manentmagneten /20/ wahrend seiner Bewegung,
die mit seiner Ruckholfeder /26/ und mit dem elasti-
schen Antriebsteil /15/ des mit dem Hebel /14/ wéah-
rend der gedffneten Stellung zusammengedriickten
Membranventils erzwungenen  wird, indirekt
abschaltet.

Absperrventilsystem nach Anspruch 11, dadurch
gekennzeichnet, daf3 das indirekt die Spule /21/ und
die Einspeisung abschaltende Bauteil einen zusatz-
lichen Permanentmagneten /30/ bildet, dessen
Magnetfeld in der gedfineten Stellung des Ventils
mit einem im Inneren des Geh&uses /1/ angeordne-
ten Hilfskontaktischalter /31/, gunstig Schutzrohr-
kontaktrelais, gekuppelt ist, so daB3 der zusatzliche
Permanentmagnet /30/, der in einer der das
Gehause /1/ von den Seiten in gedffneter Stellung
des Ventils umschlieBenden seitlichen Wandungen
des mobilen Armes /23/ des Hebels /14/ angeordnet
ist, den Hiliskontakischalter /31/ mit seinem magne-
tischen Feld im geschlossenen Zustand halt, dage-
gen aber die angeregte und mit dem Feld der Spule
/21/ des Elekiromagneten, der von der elektroni-
schen mit dem auBeren Signal von der Baugruppe
zur Erkennung im Fall des Havariezustandes aus-
gelbsten Schaltung /3/ erregt wird, und mit der Riick-
holfeder /26/ erzwungene Havarieverlagerung des
mobilen Armes /23/ des Hebels /14/ zusammen mit
dem zuséatzlichen Permanentmagneten /30/ das
Offnen von diesem verursacht.

Absperrventilsystem nach Anspruch 12, dadurch
gekennzeichnet, daB die Baugruppe zur Erkennung
des Havariezustandes eine Elekirodenbaugruppe
bildet, die zwei in einem Isoliergrundkorper /33/
sichtbar angeordnete, mit einem Formteil /37/, des-
sen Lange der Flache nach ihrer Entwicklung in
beliebiger Achsenebene gréBer als der Abstand
zwischen den stromfihrenden Elekiroden /34/ ist,
von diesem Isoliergrundkdrper /33/ abgetrennte
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20
stromflihrende Elektroden /34/ enthalt.

Absperrventilsystem nach Anspruch 13, dadurch
gekennzeichnet, daB das Formteil /37/ der Elekiro-
denbaugruppe, der die stromfiihrenden Elekiroden
/34/ abtrennt, durch diese Elekiroden mit den Stiitz-
formteilen /36/ des Isoliergrundkdrpers /33/, die in
beliebiger Arbeitslage der Baugruppe in der Kontur
einen angenahert gleichen Durchgangslichtspalt
/43/ zwischen der vor der Uberflutung geschiitzten
Flache /38/ und der unteren Kontur des zwischen
den Stltzformteilen /36/ angeordneten Fragmentes
der Baugruppe bilden, verbunden ist.

Absperrventilsystem nach Anspruch 14, dadurch
gekennzeichnet, daf die Stltzformteile /36/ des Iso-
liergrundkorpers /33/ der Elektrodenbaugruppe,
ihrer Formteil /37/ und die mit diesem abgetrennten
stromflihrenden Elekiroden /34/ einen Rotarions-
kérper der Baugruppe mit einer Langsachse bilden,
die angenéhert parallel zu der ebenen vor der Uber-
flutung geschitzten Flache /38/ in beliebiger
Arbeitslage der Baugruppe ist.

Absperrventilsystem nach Anspruch 15, dadurch
gekennzeichnet, daB3 das Formteil /37/ des Isolier-
grundkérpers /33/ der Elekirodenbaugruppe, der die
stromflihrenden Elekiroden /34/ abtrennt, im Inne-
ren der Verbindungsader /35/ von diesen Elektroden
enthalt.

Absperrventilsystem nach Anspruch 16, dadurch
gekennzeichnet, dafB die Verbindungsader /35/ der
stromflihrenden Elekiroden /34/ der Elektrodenbau-
gruppe sich in einem gemeinsamen Gehauseisola-
tor in dem Schutzbauteil /44/ befinden, indem sie an
dem Ausgang von diesem eine Signalleitung /32/
bilden, die zusammen mit dem Schutzbauteil /44/
ein Glied zur Erzwingung des Uberganges der Bau-
gruppe in der labilen Lage in die Ruhearbeitslage
auf der geschlitzten Flache /38/ bildet.

Absperrventilsystem nach Anspruch 17, dadurch
gekennzeichnet, daB3 das Schutzbauteil /44/ der
Elekirodenbaugruppe auf dem Formteil /37/ des Iso-
liergrundkorpers /33/ angeordnet ist, glinstig in dem
mittleren Teil des Abstandes zwischen den mit dem
Formteil /37/ abgetrennten stromflihrenden Elekiro-
den /34/.

Absperrventilsystem nach Anspruch 18, dadurch
gekennzeichnet, daf3 den Schutzbauteil /44/ fest mit
dem Formteil /37/ des Isoliergrundkérpers /33/ der
Elekirodenbaugruppe verbunden ist, indem er mit
diesem einen einheitlichen Bauteil bildet.



21 EP 0 572 446 B1 22

Revendications

Le systéme de vanne de fermeture électronique,
s'utilisant particulierement en tant que dispositif
anti-inondation, contenant un systéme électronique
(3) en boitier, déclenché par un signal de l'unité
détectant la condition d'émergence, caractérisé par
ce gu'il comprend une vanne (2) mécanique de fer-
meture @ membrane, avec un élément moteur élas-
tique (15), compressé dans I'état ouvert de la vanne
a l'aide de un élément extérieur établissant |'état de
la vanne, et un membre retenant - déclenchant de
cet élément extérieur établissant I'état de la vanne,
contrdlé par le circuit électronique antérieurement
mentionné et situé en dehors du corps de la vanne
mécanique de fermeture, ledit corps étant équipé en
plus d'un canal de flux avec une tubulure d'entré et
de sortie, caractérisé en ce que le corps (2) de la
vanne de fermeture & membrane est une partie du
boitier (1) étant une construction compacte conte-
nant en méme temps un circuit électronique (3) con-
necté par un cable de signal avec |'unité extérieur
détectant la condition d'émergence, un élément
retenant-déclenchant (4) un élément extérieur (5)
stabilisant I'état de la vanne a membrane, ledit élé-
ment (4) étant contrélé par le circuit électronique (3),
et l'unité séparée indépendante d'alimentation (6)
du courant continu.

Le systéme de vanne de fermeture suivant la reven-
dication no. 1, est caractérisé en ce que I'unité sépa-
rée indépendante d'alimentation (6) du courant con-
tinu est séparé du corps (2) de la vanne de fermeture
& membrane par un élément (7) du boitier (1) com-
prenant un circuit électronique (3) et un membre
retenant - déclenchant (4) un élément extérieur (5)
stabilisant I'état de la vanne, ledit membre contrélé
par le circuit électronique (3).

Le systéme de vanne de fermeture suivant la reven-
dication no. 2, caractérisé en ce que le boitier (1)
posséde une chambre (8) séparée de l'unité indé-
pendante d'alimentation (6) hermétiquement sépa-
rée du partie du boitier (1) comprenant un circuit
électronique (3) et un membre retenant - déclen-
chant (4) un élément extérieur (5) stabilisant 'état
de lavanne, ledit membre contrélé par le circuit élec-
tronique (3).

Le systéme de vanne de fermeture suivant la reven-
dication no. 1 ou no. 2 ou no. 3, caractérisé en ce
que l'unité séparée indépendante d'alimentation (6)
a les contacts de jonction avec le mentionné élé-
ment d'alimentation, situé dans la chambre (8) et
joints galvaniquement avec les terminales de con-
nexion respectives du circuit électronique (3) con-
trélant le membre retenant - déclenchant (4) d'un
élément extérieur (5) stabilisant I'état de la vanne.

10

15

20

25

30

35

40

45

50

55

12

5.

Le systéme de vanne de fermeture suivant la reven-
dication no. 4, caractérisé en ce que le membre rete-
nant - déclenchant (4) est constitué d'un élément
électromagnétique et un élément extérieur (5) sta-
bilisant I'état de la vanne est constitué d'un levier &
double bras (14), compressant, dans la position
d'ouverture de la vanne un élément moteur élasti-
que (15) situé dans le corps (2), et agissant sur un
élément axiale de pression (16) de la membrane
(17), ledit levier inclinable fixé sur 'extrémité exté-
rieure de cet élément de pression (16) et coopérant,
al'aide de ses superficies de travail, comprenant les
éléments radiales en formes des rouleaux rotatifs
(19), avec la surface extérieure (18) du corps (2),
dans lequel I'élément de pression (16) est encastré
a peu prés verticalement.

Le systéme de vanne de fermeture suivant la reven-
dication no. 5, caractérisé en ce que I'élément élec-
tromagnétique, constituant le membre retenant -
déclenchant (4) le levier (14), comprend |'aimant
électromagnétique, activé par le circuit électronique
(3) déclenché par un signal extérieur de I'unité de
détection de la condition d'émergence, associé avec
un aimant permanent (20) ayant la polarisation
magnétique contraire a la polarisation du champs
électromagnétique de la bobine (21) de ['élec-
troaimant, de la maniére que dans la position de
l'ouverture de la vanne a membrane, en défaut du
signal de la condition d'émergence, le champs
magnétique de 'aimant permanent (20) agissant par
des piéces polaires (22) du noyau de I'électroaimant
constitue la force retenant le levier (14).

Le systéme de vanne de fermeture suivant la reven-
dication no. 6, caractérisé en ce que le levier (14),
comprend a l'intérieur de son bras mobile (23) une
petite armature magnétique (24), accouplée avec
des piéces polaires (22) du noyau de la bobine (21)
de l'électroaimant, lesdites piéces polaires étant
polarisées par un aimant permanent (20), et ou
entre le bras mobile (23) du levier (14) et le paroi
opposé (25) du boitier (1) se trouve un ressort de
retour (26).

Le systéme de vanne de fermeture suivant la reven-
dication no. 7, caractérisé en ce que les extrémités
des piéces polaires (22) du noyau de la bobine (21)
de I'électroaimant polarisées par un aimant perma-
nent (20), accouplant I'armature magnétique (24) du
levier (14) sont situées visiblement sur le paroi (25)
du boitier (1) opposé a I'intérieur du bras mobile (23)
du levier (14).

Le systéme de vanne de fermeture suivant la reven-
dication no. 8, caractérisé en ce que le noyau de la
bobine (21) de I'électroaimant polarisé est constitué
de l'aimant permanent (20), et de deux éléments de
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bande (27) allongés séparés associés de lamaniére
que les extrémités des éléments de bande (27)
situés & l'intérieur du boitier (1) adhérent chacun a
un cbté de l'aimant permanent (20) constituant avec
lui le noyau profilé en U de I'électroaimant.

Le systéme de vanne de fermeture suivant les
revendications no. 5, ou 6, ou 7, ou 8, ou 9, carac-
térisé en ce que la bobine (21) de I'électroaimant est
située sur un des bras du noyau au dessus de
l'aimant permanent (20), et en plus elle est associée
avec un joint de contact (29), préférablement inter-
rupteur a lame souple, situé dans les limites du
champs électromagnétique de la bobine, consti-
tuant lors de la détection de la condition d'émer-
gence, I'élément déclenchant l'alimentation com-
pléte sur la bobine (20) de I'électroaimant.

Le systéme de vanne de fermeture suivant la reven-
dication no. 10, caractérisé en ce que le levier (14)
posséde sur I'extrémité du paroi latéral de son bras
mobile (23) un élément indirectement déconnectant
un pdle du membre d'alimentation échangeable de
l'une des extrémités de la bobine (21) de I'élec-
troaimant, immédiatement aprés le déclenchement
de l'armature magnétique (24) du levier (14) du
champs de l'aimant permanent (20), durant son
mouvement forcé par son ressort de retour (26) et
I'élément élastique moteur (15) de la vanne & mem-
brane qui est compressé par le levier (14) quand la
vanne est ouverte.

Le systéme de vanne de fermeture suivant la reven-
dication no. 11, caractérisé en ce que I'élément indi-
rectement déconnectant la bobine (21) et coupant
I'alimentation est constitué d'un aimant permanent
additionnel (30) dont le pole magnétique est associé
dans I'état ouvert de la vanne avec un joint auxiliaire
de contact (31), préférablement interrupteur a lame
souple, situé dans le boitier (1), de la maniére que
I'aimant permanent auxiliaire additionnel situé sur
une des parois latérales du bras mobile (23) du
levier (14) embrassant le boitier (1) des cotés dans
I'état ouvert de la vanne, maintient le joint auxiliaire
de contact (31) dans ['état fermé par son champs
magnétique, cependant le déplacement d'émer-
gence du bras mobile (23) du levier (14) avec
l'aimant permanent additionnel (30) initié et forcé
par le champs de la bobine (21) de I'électroaimant
incité par le circuit électronique (3) déclenché par un
signal extérieur de 'unité de la détection de la con-
dition d'émergence et le ressort de retour provoque
son ouverture.

Le systéme de vanne de fermeture suivant la reven-
dication no. 12, caractérisé en ce que 'unité de la
détection de la condition d'émergence est constitué
d'une unité d'électrodes, comprenant deux électro-
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des conductrices (34) encadrées visiblement dans
le corps d'isolation (33), séparées par une partie for-
matrice (37) de ce corps isolateur (33) dont la lon-
gueur de la superficie en développement dans
n'importe quel plan axiale de |'unité est supérieure
a la distance entre les électrodes conductrices (34)

Le systéme de vanne de fermeture suivant la reven-
dication no. 13, caractérisé en ce que la partie for-
matrice (37) de l'unité électrodes, séparant deux
électrodes conductrices (34) est uni, par ces élec-
trodes avec les éléments formatrices de support
(36) du corps isolateur (33) formant dans n'importe
quelle position de travail ajour intermédiaire (43)
entre la superficie (38) protégée contre inondation,
et le bord du fragment de I'unité situé entre ces élé-
ments formateurs de support (36).

Le systéme de vanne de fermeture suivant la reven-
dication no. 14, caractérisé en ce que les éléments
formateurs de support (36) du corps isolateur (33)
de l'unité électrodes, sa partie formatrice (37)et
électrodes conductrices (34) divisé par ladite partie,
forment un solide rotatif de l'unité a I'axe longitudinal
approximativement paralléles a la superficie plane
(38), protégé contre l'inondation, dans n'importe
quelle position de travail.

Le systéme de vanne de fermeture suivant la reven-
dication no. 15, caractérisé en ce que la partie for-
matrice (37) du corps isolateur (33) de l'unité élec-
trodes, séparant les électrodes conductrices (34)
comporte en son intérieur les fils de jonction (35) de
ces électrodes.

Le systéme de vanne de fermeture suivant la reven-
dication no. 16, caractérisé en ce que lesfils de jonc-
tion (35) des électrodes conductrices (34) de l'unité
électrodes, entre dans la protection isolant com-
mune dans |'élément de protection (44) constituant
a sa sortie un conduit de signal (32) qui ensemble
avec |'élément de protection (44) constitue un mem-
bre forgant le passage de I'unité de la position ins-
table a la position du travail de repos sur la surface

(38) protégée.

Le systéme de vanne de fermeture suivant la reven-
dication no. 17, caractérisé en ce que l'élément de
protection (44) de l'unité d'électrodes est situé sur
la partie formatrice (37) du corps d'isolation (33),
préférablement en partie centrale de la distance
entre les électrodes conductrices (34), séparées par
la partie formatrice.

Le systéme de vanne de fermeture suivant la reven-
dication no. 18, caractérisé en ce que l'élément de
protection (44) est fixé d'une maniére permanente
avec la partie formatrice (37) du corps d'isolation
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(33), de I'unité d'électrodes, en formant avec elle un
élément homogeéne.
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