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Description

The present invention relates to a pneumatic sensor
for a safety device for blocking the water feed circuit of
dishwashers, washing machines and the like.

It is known that safety block devices are available
commercially with the function of interrupting the flow of
water inside the internal water circuit of dishwashers or
washing machines in the absence of control by valve
devices (feed solenoid valve) whereof said machines
are provided, or in the event of bursting or perforation
of the water feed pipe; otherwise leaks of water occur
which lead to damaging floods.

The above devices are characterised in that, follow-
ing their triggering, they can only be de-actuated by spe-
cialist technical staff, thus subsequent start-up of the
electrical household appliance is subject to elimination
of the fault which has caused triggering of the safety de-
vices themselves. The latter are also able to detect even
small overflows of water inside the machines which, al-
though they do not lead to flooding, cause premature
deterioration of the electrical household appliance.

A known safety device described for example in DE-
A-3 718 080 consists of a safety valve placed between
the pipe coupling for attachment to a tap and the water
feed pipe, a spiralled pipe which acts as a sheath for the
feed pipe, and a pneumatic sensor, housed in a water
collection base placed below the electrical household
appliance, fitted with an expander whereto a drum con-
taining air is connected and passed inside the spiralled
pipe and, at the opposite end, connected to the safety
valve to cause triggering thereof. The sensitive element
of the pneumatic sensor is represented by a highly com-
pressed spongy element which expands when it comes
into contact with water, causing the sliding of a piston
inside a chamber whereto the drum containing air is con-
nected.

The collection base collects any leaks of water
which may result from the overflow (through an anti-
overflow drain system normally provided) from the
washing drum of the dishwashwer or washing machine
following non-intervention by the aforementioned valve
devices, or from perforation of the feed pipe, and con-
veys them to the pneumatic sensor which, in the pres-
ence of water, compresses the air inside the drum thus
causing triggering of the safety valve, which blocks the
water supply of the machine, even with the tap open.

The degree of protection provided by a safety de-
vice such as the one described above greatly depends
on the triggering time of the pneumatic sensor: the col-
lection base has in fact a limited capacity, due to the fact
that the space normally available between the floor and
the base of washing machines, and above all dishwash-
ers, is very small. Therefore, before the pneumatic sen-
sor commands closure of the safety valve, the volume
of water which has overflowed from the washing drum
or leaked from the feed pipe and been conveyed by the
spiralled pipe to the collection base may be sufficient for
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causing an overflow of the latter, and hence flooding.

In the specific case of dishwashers, the abovemen-
tioned problem is aggravated by the fact that, in some
washing programs, the water may be fed with the spray-
ing rotors actuated. This means that the volume of water
in the washing drum has to be added to the volume of
water circulating in the circuit of the rotors and in sus-
pension (a volume which can even reach a few litres).
A fault in the feed solenoid valve which occurs during
such a feed phase in any case risks causing a flood,
even if the triggering time of the pneumatic sensor is
short since, when the dishwasher is stopped, the water
in circulation and in suspension is added to that already
contained in the washing drum which has caused the
overflow, flows into the collection base and flows out
therefrom onto the floor.

In order to avoid this problem a second type of safe-
ty device, also known, can be used and which, in place
of the pneumatic sensor described, uses a float con-
nected to a microswitch which commands actuation of
the drain pump of the electrical household appliance: as
soon as the level of water in the collection base raises
the float, the microswitch actuates the drain pump which
drains all the water contained in the washing drum.

A safety device of this type is however more costly
than the previous one, also because a protection device
is required for the drain pump to protect it in the event
of continuous operation.

Moreover not even a safety device of the second
kind is able to prevent the occurrence of flooding for
whatsoever type of machine; in fact, again in the specific
case of dishwashers, the special anti-overflow system
of the washing drum can render the safety device de-
scribed ineffectual. It is in fact known that dishwashers
are sold on the market in whose washing drum a siphon
is mounted which triggers when the level of the water in
the drum exceeds a predefined safety level in order to
transfer the water to the collection base. This siphon has
hysteresis whereby it de-triggers when the level of water
in the drum falls below a level lower than this safety lev-
el. The value of said hysteresis is generally such that
the volume of water transferred by the siphon to the col-
lection base is greater than the capacity of the latter,
which therefore does not hold all the surplus water trans-
ferred by the siphon and causes flooding. Actuation of
the drain pump also has a limited effect.

This latter problem can be solved by using a third
type of safety device, which comprises a pneumatic
block device acting directly on the feed solenoid valve
when the level of water in the drum exceeds a predeter-
mined value.

However this third type of safety device is also ex-
pensive. In view of the state of the art described, the
object of the present invention is that of providing a
pneumatic sensor for a safety block device of the first
kind described above which allows the problems men-
tioned to be solved simply and economically, and which
can be used in electrical household appliances already
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available on the market.

In accordance with the present invention, this object
is achieved thanks to a pneumatic sensor for a safety
block device as set forth in claim 1.

Thanks to the present invention it is possible to pro-
duce a safety block with a very short trigger time, since
the surplus water in the washing drum of the washing
machine or dishwasher is sent directly from the anti-
overflow device to the spongy element of the pneumatic
sensor, instead of onto the collection base. Since also
the drain conduit of the anti-overflow device of the wash-
ing drum is closed after the sensor has been actuated,
the surplus water in the washing drum is not transferred
completely onto the collection base, wherefrom it would
overflow, causing a flood, but instead remains in the
washing drum, wherefrom it can later be removed fol-
lowing actuation of the drain pump. The safety device
obtained in this way is thus very economical.

These and other features of the present invention
will be made clearer by the following detailed description
of one of its embodiments, illustrated by way of a non-
limiting example in the accompanying drawings, in
which:

Figure 1 shows an electrical household appliance
fitted with a safety block device with a pneumatic
sensor according to the invention;

Figure 2 shows in partial axial section said pneu-
matic sensor in a first operative condition;

Figure 3 shows in partial axial section said pneu-
matic sensor in a second operative condition;
Figure 4 shows a part of a washing drum of the elec-
trical household appliance, with an anti-overflow
drain device;

Figure 5 is a section along line V-V of Figure 2;
Figure 6 is a section along line VI-VI of Figure 3.

As shown in Figure 1, a safety device for blocking
the water feed circuit of an electrical household appli-
ance, for example a dishwasher 1, comprises: a safety
valve 2 placed between a pipe coupling 3 for attachment
to a tap 4 and a water feed pipe 5; a spiralled pipe 6
which acts as a sheath for the feed pipe 5; a pneumatic
sensor 7, housed in a base 8 for collection of water,
placed below the dishwasher 1, and fitted with an ex-
pander (which will be described in detail hereinbelow)
whereto a drum 9, containing air, is connected and
passed inside the spiralled pipe 6 and, at the opposite
end, is connected to the safety valve 2 to bring about
triggering thereof. The feed pipe 5 is connected to a feed
solenoid valve 100 of the dishwasher 1 (Fig. 2), which
is controlled by a programming device or timer (not
shown) of the dishwasher 1 to feed water to an internal
water circuit 101 of the dishwasher 1 itself. Opening of
the safety valve 2 is subject to the position of a push-
button 50, not accessible to the user but only to special-
ist technical staff.

As shown in Figure 2, the pneumatic sensor 7 con-
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sists of an external casing 10 in plastic material, hollow
inside, whereto are connected the drum 9 and a conduit
11 connected in turn to an anti-overflow drain device
whereof a washing drum 12 of the dishwasher 1 is pro-
vided. In the case in question, the anti-overflow device
consists of a siphon 13 which extends from the base 14
of the washing drum 12 to inside the latter. As can be
seen in detail in figure 4, the siphon 13 is made of a
vertical pipe 15 havinga mouth at aheight L1 predefined
in relation to the base 14, and a cap 16 which covers
the mouth of the vertical pipe 15 and which surrounds
for a section | of specific length the vertical pipe 15 itself,
so that the lower opening of the cap 16 is at a height L2,
lower than L1, in relation to the base 14. The vertical
pipe 15 is connected below to the conduit 11, wherefrom
a branch pipe 19 also starts, whereto a breather pipe 20
is connected.

The casing 10 of the pneumatic sensor 7 comprises
internally an expansion chamber 21 for a spongy water-
sensitive element 17 (Figs. 5 and 6). The expansion
chamber 21 is closed below by a perforated lid 22. The
lid 22 is coupled to the casing 10 in such a way as to
leave a gap 102 between it and the collection base 8,
so that any layer of water which collects on the base 8
can wet the water-sensitive element 17. Inside the ex-
pansion chamber 21, above the water-sensitive element
17, a cursor 23 is housed, sliding vertically, and forced
into a lower end-of-stroke position (shown in Figure 5)
by a helicoidal spring 24. The cursor 23 is fitted with a
pin 25 which, when the cursor is in the position of Figure
5, is inserted in a respective opening 26 made in a stem
27 of a piston 28 of a cylinder 29 also formed inside the
casing 10 (Figs. 2 and 3). A helicoidal spring 30 elasti-
cally forces the piston 28 into the position shown in Fig-
ure 3. When however the pin 25 is inserted in the open-
ing 26 of the stem 27, the sliding of the piston 28 is
blocked, and the spring 30 compressed. The drum 9 is
connected to a tubular appendage 31 in one piece with
the casing 10 and which leads into the interior of the
cylinder 29 (Fig. 3).

A tubular appendage 32, also in one piece with the
casing 10, is connected to the interior of the expansion
chamber 21 (Figs. 5 and 6); the conduit 11, coming from
the siphon 13, is connected to said appendage. The cur-
sor 23 carries a gate valve 33 which, when the water-
sensitive element 17 has expanded and the cursor 23
is in the upper end-of-stroke position shown in Figure 6,
closes the tubularappendage 32, from inside the expan-
sion chamber 21, to prevent further flow of water from
the siphon through the conduit 11.

On installing the safety device, the installer pushes
it onto the stem 27 of the piston 28, so as to overcome
the elastic stress force of the spring 30 in order to bring
the piston 28 into the position of Figure 2. In this condi-
tion, the opening 26 is positioned exactly below the pin
25, which can therefore enter the opening 26 under the
thrust of the spring 24 (Fig. 5). The piston 28 is thus
blocked and "loaded", so to speak.
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The safety device may be triggered by perforations
of the feed pipe 5, or by faults in the feed solenoid valve
100 which do not allow adequate control by the pro-
gramming device, and which lead to feeding of an ex-
cessive amount of water into the dishwasher 1.

In the case of perforation of the feed pipe 5, the spi-
ralled pipe 6 conveys the water leaving the pipe 5 onto
the collection base 8. When the level of water on the
collection base 8 is such as to wet the water-sensitive
element 17 (passing through the holes in the lid 22), the
latter expands in the expansion chamber 21, thus caus-
ing the rise of the cursor 23 (compressing the spring 24).
The pin 25 projects from the opening 26 of the stem 27
and, since the elastic force of the spring 30 is no longer
balanced, the piston 28 slides inside the cylinder 29,
compressing the air inside the drum 9 and causing trig-
gering of the safety valve 2. The flow of water from the
tap 4 inside the feed pipe 5 is thus blocked.

Inthe event of a fault in the feed solenoid valve 100,
the level of water in the washing drum 12 rises until it
reaches the level L1 of Figure 4, causing triggering of
the siphon 13. The latter transfers water from the wash-
ing drum 12 to the conduit 11, and then directly inside
the expansion chamber 21 of the pneumatic sensor 7.
A small quantity of water is sufficient for causing expan-
sion of the water-sensitive element 17 and therefore,
wholly similarly to the previous case, blocking of the
safety valve 2. For the very reason that the water is
transferred directly inside the expansion chamber 21,
the safety device triggers (i.e. the water-sensitive ele-
ment 17 expands) very rapidly, greatly limiting the ex-
cess quantity of water which is fed into the washing drum
12 of the dishwasher 1. Since, following expansion of
the water-sensitive element 17 and the consequent rise
of the cursor 23, the gate valve 33 closes the tubular
appendage 32, the siphon 13 cannot transfer further wa-
ter, even if the de-triggering level L2 has not been
reached. The surplus water therefore remains in the
washing drum 12 without giving rise to overflows and
consequent floods, and wherefrom it can then be elim-
inated by a drain pump (not shown).

Even if the present invention has been described
by referring to a dishwasher with a siphon anti-overflow
device, it can clearly be used in dishwashers with spill-
way anti-overflow devices, comprising a hole in the
washing drum, placed at a height determined by the
base of the latter, whereto the conduit 11 is connected.
A safety block device comprising a sensor according to
the present invention can also be used in washing ma-
chines, in addition to dishwashers.

Claims
1. Pneumatic sensor for a safety block device of the

water feed circuit in an electrical household appli-
ance (1), said safety block device comprising:
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a water feed pipe (5) having one end connected
to a feed solenoid valve (100) of the intemal wa-
ter circuit (101) of the electrical household ap-
pliance (1) and the second end to a pneumati-
cally actuated safety valve (2), said valve (2)
connecting said water feed pipe (5) to a water
supply point (4),

a water collection base (8) placed below the
electrical household appliance (1) whereon
said pneumatic sensor (7) is placed, said pneu-
matic sensor (7) comprising an expansion
chamber (21) with a bottom perforated lid (22)
housing expandable water-sensitive means
(17) acting on actuation means (28-30) com-
pressing a fluid contained in a drum (9) con-
nected to said safety valve (2), characterized in
that

said expansion chamber (21) is further provid-
ed with an inlet (32) directly connected to the
drain conduit (11) of an anti-overflow device
(13) of the washing drum (12) and gate valve
means (33) for closing said inlet (32) following
expansion of said water-sensitive means (17).

Pneumatic sensor according to claim 1, character-
ised in that said gate valve means comprise a gate
valve (33) connected to a cursor (23) housed slid-
ingly inside said expansion chamber (21) and
forced elastically into a position of blocking of actu-
ation of said compression means (28-30), and slid-
ing following expansion of said water-sensitive
means (17) into a position of enabling of actuation
of said compression means (28-30).

Pneumatic sensor according to claim 2, character-
ised in that said compression means (28-30) com-
prise a cylinder (29), inside whereof a piston (28) is
housed, sliding between a first and a second posi-
tion, and means (30) of elastically forcing the piston
(28) into said first position, corresponding to the
condition of compression of the fluid contained in
said drum (9).

Pneumatic sensor according to claim 3, character-
ised in that said cursor (23) is provided with a pin
(25) which can be engaged in a respective opening
(26) of a stem (27) of the piston (28) to block the
latter in said second position.

Pneumatic sensor according to any one of the pre-
vious claims, characterised in that said water-sen-
sitive means comprise a highly compressed spongy
element (17).

Pneumatic sensor according to any one of the pre-
vious claims, characterised in that said anti-over-
flow device (13) comprises a siphon which is trig-
gered when the water in the washing drum (12)
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reaches a first predefined level (L1) to transfer the
water to said conduit (11), and de-triggers when the
water falls again below a second predefined level
(L2), lower than the first level (L1).

Patentanspriiche

1.

Pneumatischer Sensor fiir eine blockiérmige Si-
cherheitseinrichtung eines Wasserversorgungs-
kreislaufes in einem elekirischen Haushaltsgerat
(1), wobei die blockférmige Sicherheitseinrichtung
folgendes aufweist:

eine Wasserzufuhrleitung (5), welche ein Ende
hat, welches mit einem Zufuhrmagnetventil
(100) des internen Wasserkreislaufes (101)
des elektrischen Haushaltsgerates (1) verbun-
den ist und ein zweites Ende aufweist, welches
mit einem pneumatisch betéatigten Sicherheits-
ventil (2) verbunden ist, wobei das Ventil (2) die
Wasserzufuhrleitung (5) mit einer Wasserver-
sorgungsstelle (4) verbindet,

eine Wassersammelbasis (8), welche unter-
halb des elekirischen Haushaltsgerates (1) an-
geordnet ist, auf welcher der pneumatische
Sensor (7) vorgesehen ist, wobei der pneuma-
tische Sensor (7) eine Expansionskammer (21)
mit einem mit Offnungen versehenen Boden-
deckel (22) aufweist, welche eine expandierba-
re wasserempfindliche Einrichtung (17) auf-
nimmt, welche auf eine Betatigungseinrichtung
(28-30) einwirkt, welche ein in einer Trommel
(9) enthaltenes Fluid verdichtet, welche mit
dem Sicherheitsventil (2) verbunden ist, da-
durch gekennzeichnet, dai

die Expansionskammer (21) ferner mit einem
EinlaB (32) versehen ist, welcher direkt mit der
Ablaufleitung (11) einer ein Uberstrémen ver-
hindernden Einrichtung (13) der Waschtrom-
mel (12) verbunden ist und eine Absperrventil-
einrichtung (33) vorgesehen ist, welche den
EinlaB (32) im Anschluf3 an die Expansion der
wasserempfindlichen Einrichtung (10) schlieBt.

Pneumatischer Sensor nach Anspruch 1, dadurch
gekennzeichnet, daf3 die Absperrventileinrichtung
ein Absperrventil (33) aufweist, welches mit einem
Laufer (23) verbunden ist, welcher gleitbeweglich
im Innern der Expansionskammer (21) angeordnet
ist und federnd nachgiebig in eine Position zum
Sperren der Betéatigung der Verdichtungseinrich-
tung (28-30) gedrickt ist, und der mit seiner Gleit-
bewegung der Expansion der wasserempfindlichen
Einrichtung (17) in eine Position folgt, in welcher die
Verdichtungseinrichtung (28-30) aktiviert wird.

Pneumatischer Sensor nach Anspruch 2, dadurch
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gekennzeichnet, daB die Kompressionseinrich-
tung (28-30) einen Zylinder (29) aufweist, in dessen
Innenraum ein Kolben (28) aufgenommen ist, wel-
cher zwischen einer ersten und zweiten Position
gleitbeweglich ist und eine Einrichtung (30) auf-
weist, welche den Kolben (28) in die erste Position
federnd nachgiebig entsprechend den Kompresse-
ionsverhaltnissen des in der Trommel (9) enthalte-
nen Fluids drilickt.

Pneumatischer Sensor nach Anspruch 3, dadurch
gekennzeichnet, daB der Laufer (29) mit einem
Bolzen (25) versehen ist, welcher in eine zugeord-
nete Offnung (26) eines Schafts (27) des Kolbens
(28) eingreifen kann, um den letztgenannten in der
zweiten Position festzulegen.

Pneumatischer Sensor nach einem der vorange-
henden Anspriche, dadurch gekennzeichnet,
dafB die wasserempfindliche Einrichtung ein stark
komprimiertes, schwammartiges Element (17) auf-
weist.

Pneumatischer Sensor nach einem der vorange-
henden Anspriche, dadurch gekennzeichnet,
daB die ein Uberstrémen verhindernde Einrichtung
(13) einen Syphon aufweist, welcher ausgeldst
wird, wenn das Wasser in der Waschtrommel (12)
einen ersten vorbestimmten Pegelstand (L1) er-
reicht hat, um das Wasser zu der Leitung (11) ab-
zugeben und welcher deaktiviert wird, wenn das
Wasser wiederum unter einen zweiten vorbestimm-
ten Pegelstand (L2) fallt, welcher niedriger als der
erste Pegelstand (L1) ist.

Revendications

Capteur pneumatique pour bloc de sécurité de cir-
cuit d'alimentation en eau d'un appareil électromé-
nager il), le bloc de sécurité comprenant :

un tube (5) d'alimentation en eau dont une pre-
miére extrémité est raccordée a une électro-
vanne d'alimentation (100) d'un circuit interne
d'eau (101) de l'appareil électroménager (1) et
la seconde extrémité est raccordée a une sou-
pape de sécurité (2) & commande pneumati-
que, cette soupape (2) raccordant le tube d'ali-
mentation en eau (5) a un point (4) d'alimenta-
tion en eau,

une base (8) de collecte d'eau placée sous l'ap-
pareil électroménager (1) sur lequel est placé
le capteur pneumatique (7), le capteur pneu-
matique (7) comprenant une chambre de dila-
tation (21) ayant un couvercle inférieur (22) qui
est perforé et qui loge un dispositif dilatable
(17) sensible a l'eau agissant sur un dispositif
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de manoeuvre (28-30) de compression d'un
fluide logé dans un tambour (9) raccordé a la
soupape de sécurité (2), caractérisé en ce que
la chambre de dilatation (21) posséde en outre
une entrée (32) directement raccordée au con-
duitd'évacuation (11) d'un dispositif anti-débor-
dement (13) de la machine a laver (12) et un
dispositif (33) & soupape & obturateur destiné
afermer l'entrée (32) aprés la dilatation du dis-
positif sensible a l'eau (17).

Capteur pneumatique selon la revendication 1, ca-
ractérisé en ce que le dispositif & soupape a obtu-
rateur comprend une soupape a obturateur (33)
raccordée a un curseur (23) logé afin qu'il puisse
coulisser dans la chambre de dilatation (21) et re-
poussé élastiquement vers une position de blocage
de la manoeuvre du dispositif de compression
(28-30), et coulissant aprés la dilatation du dispositif
sensible a l'eau (17) vers une position permettant
la manoeuvre du dispositif de compression (28-30).

Capteur pneumatique selon la revendication 2, ca-
ractérisé en ce que le dispositif de compression
(28-30) comporte un cylindre (29) dans lequel est
logé un piston (28) qui coulisse entre une premiére
et une seconde position, et un dispositif (30) destiné
arepousser élastiquement le piston (28) vers la pre-
miére position qui correspond a I'état de compres-
sion du fluide contenu dans le tambour (9).

Capteur pneumatique selon la revendication 3, ca-
ractérisé en ce que le curseur (23) est muni d'une
broche (25) qui peut venir se loger dans une ouver-
ture respective (26) d'une tige (27) du piston (28)
pour bloquer celui-ci dans sa seconde position.

Capteur pneumatique selon l'une quelconque des
revendications précédentes, caractérisé en ce que
le dispositif sensible a I'eau comprend un élément
spongieux trés comprimé (17).

Capteur pneumatique selon l'une quelconque des
revendications précédentes, caractérisé en ce que
le dispositif anti-débordement (13) comporte un si-
phon qui est déclenché lorsque I'eau du tambour de
lavage (12) atteint un premier niveau prédéfini (L1)
pour le transfert d'eau au conduit (11), et qui cesse
d'étre déclenché lorsque I'eau retombe au-dessous
d'un second niveau prédéfini (L2) qui est inférieur
au premier niveau (L1).
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