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Description

[0001] Thisinvention relates to a household electrical
appliance for steam generation with automatic water
feed controlled electronically by a temperature sensor
positioned on the resistance heating element.

[0002] Household electrical appliances are known us-
ing steam generation equipment, such as appliances for
ironing, or for cleaning floors, windows etc.

[0003] Such an electrical appliance is described in
WO 89 03496 A.

[0004] Normally, steam generation equipment for do-
mestic use mainly comprises a boiler consisting of a
sealed vessel in which an electrical resistance element
is located. The boiler has an aperture, closed by a cap,
through which water is fed into the vessel. The electrical
resistance element evaporates the water in the vessel
until a predetermined boiler pressure is reached. The
steam formed in the vessel is withdrawn from it via a
solenoid valve operated by an external command, and
reaches the user device via a hose. This user device
could be a flat-iron provided with an ironing plate com-
prising holes through which the steam emerges, or
could be alance, from the end of which the steam leaves
for cleaning floors, windows, etc.

[0005] The said type of steam generator has a nega-
tive aspect in the lack of practicality of the fact of having
to manually pour the water into the boiler. In particular,
if filling is necessary during use, the hot cap of the ves-
sel-boiler must be carefully unscrewed, then after the
scalding steam which emerges has died down, the ves-
sel is filled with water.

[0006] Although these precautions enable scalding by
hand contact with steam or boiling water splashes to be
avoided, the said feeding of cold water into a very hot
vessel creates thermal shock to the boiler structure, so
prejudicing its soundness with time.

[0007] Itis therefore clear that current systems for di-
rectly filling the boiler manually are neither of maximum
safety nor rapid in their implementation.

[0008] An object of the present invention is to provide
a household electrical appliance for steam generation
which allows water to be rapidly fed into the boiler with-
out danger to the operator. A further object is to imple-
ment said water feed in a gradual manner which pre-
vents thermal shock to the boiler.

[0009] These and further objects will be seen to have
been attained by a household electrical appliance for
steam generation, comprising a boiler into which the wa-
ter required for steam generation is automatically fed by
a micro-pump dipping into a water-containing vessel ar-
ranged in U-shape about the boiler, in which manner a
resistance heating element can operate on a small wa-
ter mass and hence achieve particularly fast operation
of the appliance, even with the use of low electrical pow-
er.

[0010] The invention is illustrated by way of non-lim-
iting example on the accompanying drawings, in which
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Figures 1, 2 and 3 are three conventional views, of
which:

Figure 1 is a top view of the appliance without the
boiler and vessel covers;

Figure 2 is a front view of the appliance complete
with cover, pump and solenoid valve;

Figure 3 is a lateral section through the appliance
on the line ZZ, this section specifically showing the
sensor on the top of the electrical resistance ele-
ment, the water levels present in the boiler and ves-
sel, and the manner in which the electric pump
draws water from the well of the vessel to feed it to
the boiler;

Figure 4 shows the drawing sump used by the pump
to draw water from the vessel, the sectional walls
being particularly evident;

Figures 5, 6, 7, 8, 9 show the boiler in the standard
views indicated;

Figure 10 shows an electronic circuit suitable for
controlling the appliance functions.

[0011] With reference to said Figure 1, a boiler 19 is
housed within a U-shaped vessel 13 provided with a
base 17 extending to also accommodate the plan outline
of the boiler.

[0012] Within the boiler 19 there is provided an elec-
trical resistance heating element 15 and a temperature
sensor 10 for measuring the external temperature of
said resistance element 15.

[0013] Said boiler is provided with a lower hole 12 act-
ing as a seat for fixing to a micro-pump 21. In the oppo-
site position the boiler is provided with another similar
lower hole 14 acting as a seat for fixing to a solenoid
valve 31.

[0014] Alongthe edges 19A of the boiler there are pro-
vided holes 18 to match holes 36 in a closure cover 20
for the two parts, which is clamped by usual bolts.
[0015] The tops of the holes housing said pump 21
and said solenoid valve 31 are also covered in this man-
ner, thee latter having their bodies external to the boiler,
as indicated by Figure 2. This figure shows the position
of a hole 32 for steam exit from said solenoid valve 31.
[0016] In addition to the boiler 19 and the electrical
resistance element 15, the partial section of Figure 3 al-
so shows the particular location of the temperature sen-
sor 10 on top of the typical round structure of the elec-
trical resistance element 15. Said location senses ex-
cessive temperature attained by the resistance element
15 when uncovered by reduction in water level, conse-
quent on steam consumption. The electric cables 30 of
the temperature sensor 10 emerge via a usual gasket
29.

[0017] The electric pump 21 dips into a suitable sump
16, its relationship with the base 17 being shown in Fig-
ure 4.

[0018] From Figure 3 it can be shown that the water
within the boiler 19 has a level 22, whereas the water
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external to the boiler, ie in the vessel 13, has a different
level 23, hence demonstrating their mutual independ-
ence.

[0019] Inthe sumpregion 16 there is a cover 26 which
enables the intake region to be inspected following its
removal, this being achieved by unscrewing a screw 27
which clamps a gasket 37 to seal the sump.

[0020] The sump 16 communicates with the vessel
13. At the top of the pump 21 there is a discharge cham-
ber 25 for the electric pump 21, provided between the
cover 20 and an edge of the boiler 19. From Figure 4,
which illustrates this, it can therefore be seen how the
pump 21 transfers water from the vessel 13 to the boiler
19.

[0021] Figure 5 shows the holes 36 in the cover 20,
through which the bolts pass for closing the boiler.
[0022] Figure 6is a bottom view of the boiler, showing
a hole 33 housing the top of the electric pump 21, a hole
34 housing the top of the solenoid valve 31, and holes
18 in the boiler body which match the holes 36 in the
cover 20 to allow the required clamping between the
parts by usual bolts.

[0023] InFigure 8, of the electrical resistance element
15 there can be seen, in the form of circles, two typical
terminals 35 which emerge from the boiler 19 via usual
water and steam seals.

[0024] Figure 7 is a rear view of the boiler 19.

[0025] From Figure 8, which is a front view of the boil-
er 19, there can be seen aregion 33 in which the electric
pump 21 is located, and a region 34 in which the sole-
noid valve 31 is located.

[0026] Figure 9, which is a side view of the boiler 19,
shows the region 33 accommodating the electric pump
21, and the terminal part of the electrical resistance el-
ement 15.

[0027] Figure 10 shows an extremely economical,
high precision electronic circuit. In this, the reference nu-
meral 10 indicates the sensor positioned on the top of
the resistance element; 41 indicates the electrical
change-over switch of the water level measurement cir-
cuit and is inserted in the vessel 13; 42 is a trimmer for
presetting the circuit; 44 is an operational circuit for con-
trolling the temperature of the electrical resistance ele-
ment 15 with the aid of the sensor 10; 45 is an opera-
tional circuit for controlling the water level 22 with the
aid of the sensor 10 positioned on the top of the electrical
resistance element 15; 15 is said electrical resistance
element for the boiler 19; and 21 is the electric pump.
The sensor is of the variable electrical resistance NTC
type, and performs two functions: the first is to control
the water temperature in the boiler, and the second to
control the water level in the boiler. This water level con-
trol is indirect. It derives from the fact that an electrical
heating resistance element 15 immersed in water never
exceeds the temperature of the water mass surrounding
it, and the fact that, as soon as the water level falls to
uncover a part of said electrical resistance element 15,
this uncovered part rapidly increases in temperature.
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Consequently, by utilizing this phenomenon, this ar-
rangement has been conceived by which not only is the
water level restored as it becomes depleted during the
use of the appliance, but the resistance element is pre-
vented from remaining completely uncovered and at-
taining high temperature, so preventing it undergoing
thermal shock. Because of said level control the boiler
19 is never without water, and therefore results in great-
er appliance reliability.

Claims

1. A household electrical appliance for steam genera-
tion, comprising a boiler (19) into which the water
required for steam generation is automatically fed
by a micro-pump (21) dipping into a water-contain-
ing vessel (13) arranged in U-shape about the boil-
er, in which manner a resistance heating element
(15) can operate on a small water mass and hence
achieve particularly fast operation of the appliance,
even with the use of low electrical power.

2. A household electrical appliance as claimed in the
preceding claim, characterised in that the operation
of the micro-pump (21) in transferring water from
the vessel (13) to the boiler (19) is controlled by a
temperature sensor (10) arranged to sense the
large difference in the temperature of said electrical
resistance element (15) between the condition in
which it is completely immersed in water and the
condition in which it emerges from the water follow-
ing the consumption of this latter during use.

3. An appliance as claimed in the preceding claims,
characterised in that the micro-pump (21) is located
external to the boiler (19), water intake occurring by
the use of a sump (16) into which the micro-pump
(21) dips in and which can be inspected (26) from
below.

4. An appliance as claimed in the claims 2 to 3, char-
acterised by using to determine the necessary wa-
ter level an NTC sensor, ie an electrical resistor
which varies with varying temperature.

5. An appliance as claimed in the claims 2 to 4, char-
acterised by an electronic circuit which enables the
electrical resistance element (15) to be de-activated
when the sensor (10) senses the absence of water
in the boiler.

Patentanspriiche
1. Elektrisches Haushaltsgerat zur Dampferzeugung,

mit einem Boiler (19), dem das zur Dampferzeu-
gung bendtigte Wasser automatisch tber eine Mi-
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kropumpe (21) zugefihrt wird, die in einen Behalter
(13) eintaucht, der Wasser beinhaltet und der in U-
Form um den Boiler angeordnet ist, wodurch ein Wi-
derstandsheizungselement (15) auf eine geringe
Wassermasse wirken kann und somit selbst bei ge-
ringer elektrischer Leistung eine besonders schnel-
le Betriebsgeschwindigkeit des Gerats erreicht
wird.

Elektrisches Haushaltsgerat nach dem vorange-
henden Anspruch, dadurch gekennzeichnet, dal
die Betatigung der Mikropumpe (21) zum Transpor-
tieren des Wassers vom Behalter (13) zum Boiler
(19) durch einen Temperatursensor (10) gesteuert
wird, der so angeordnet ist, daf} er den grol3en Tem-
peraturunterschied des elektrischen Widerstands-
elementes (15) zwischen dem Zustand, in dem es
komplett in Wasser eingetaucht ist, und dem Zu-
stand, in dem es aus dem Wasser als Folge des
Verbrauchs des letzteren wahrend des Betriebs
auftaucht, mifdt.

Elektrisches Haushaltsgerat nach einem der voran-
gehenden Anspriche, dadurch gekennzeichnet,
daR die Mikropumpe (21) auRerhalb des Boilers
(19) angeordnet ist, wobei der Wassereinlal} unter
Verwendung eines Sammelbeckens (16) vonstat-
ten geht, in welches die Mikropumpe (21) eintaucht
und das von unten kontrolliert (26) werden kann.

Elektrisches Haushaltsgerat nach Anspruch 2 oder
3, dadurch gekennzeichnet, dal} zur Bestimmung
der notwendigen Wassermenge ein NTC-Sensor
verwendet wird, d.h. ein elektrischer Widerstand,
der sich mit variierender Temperatur verandert.

Elektrisches Haushaltsgerat nach einem der An-
spriche 2 bis 4, dadurch gekennzeichnet, dal} es
einen elektronischen Schaltkreis aufweist, der es
ermdglicht, da® das elektrische Widerstandsele-
ment (15) deaktiviert wird, wenn der Sensor (10)
das Fehlen von Wasser im Boiler (19) mift.

Revendications

Installation électrique domestique pour la produc-
tion de vapeur, comprenant une chaudiére (19)
dans laquelle I'eau nécessaire pour la production
de vapeur est automatiquement acheminée par une
micro-pompe (21) plongeant dans un récipient (13)
contenant de I'eau, agencé en forme de U autour
de la chaudiére, d'une maniére telle qu'un élément
(15) de chauffage par résistance peut fonctionner
sur une petite masse d'eau et par conséquent as-
surer un fonctionnement particulierement rapide de
l'installation, méme avec l'utilisation d'une puissan-
ce électrique faible.
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2,

Installation électrique domestique selon la revendi-
cation précédente, caractérisée en ce que le fonc-
tionnement de la micro-pompe (21) lorsqu'elle
transfére de I'eau du récipient (13) a la chaudiere
(19) est commandé par un capteur de température
(10) agencé pour capter la grande différence de
température de I'élément (15) a résistance électri-
que entre la situation dans laquelle il est compléte-
mentimmergé dans I'eau et la situation dans laquel-
le il émerge de I'eau a la suite de la consommation
de celle-ci en fonctionnement.

Installation selon les revendications précédentes,
caractérisée en ce que la micro-pompe (21) est si-
tuée de fagon externe a la chaudiere (19), I'admis-
sion d'eau s'effectuant par I'utilisation d'un auget
(16) dans lequel plonge la micro-pompe (21) et pou-
vant étre inspecté d'en-dessous (26).

Installation selon les revendications 2 a 3, caracté-
risée en ce qu'il y est utilisé pour déterminer le ni-
veau d'eau nécessaire un capteur CTN, a savoir
une résistance électrique qui varie lorsque la tem-
pérature varie.

Installation selon les revendications 2 a 4, caracté-
risé par un circuit électronique qui permet a I'élé-
ment (15) a résistance électrique d'étre désactivé
lorsque le capteur (10) détecte l'absence d'eau
dans la chaudiére.
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