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Description
Field of the invention

[0001] The present invention relates to a steam gen-
erator provided with an electric heating element for heat-
ing water to be evaporated.

State of the art

[0002] Steam generators contain electric resistors
which are arranged in the lower side of the water con-
tainer also to permit water to be heated for those work
cycles in which there is a little amount of water. The con-
tainers are thus equipped with a water collection zone in
the lower side where the electric resistor is in any event
completely submerged in the water, evenin the presence
of a little amount of water. This is provided to prevent
superheating if the resistor should heat without being
covered by water.

[0003] Steam generators with electric resistors of this
type have some drawbacks. Limescale is easily depos-
ited about the heating element in use and this reduces
the heat exchange while increasing the risk of corrosion.
Moreover there is a need for the resistor to be fixed to a
metal support to ensure its mechanical stability, with the
risk of creating corrosion trigger points. There is a need
to prepare a specific space in the container for this type
of electric resistors, sufficient to ensure that the resistor
is always covered by water during the operating cycle to
preventsuperheating. Thereis also a need for these elec-
tric resistors to be well inserted in the container and fixed
thereto with an adequate tightening torque to ensure
there are no outward water leaks from the container.
[0004] A non-negligible drawback of steam generators
ofthe state of the artis that the volume of water introduced
in the container of the generator and to be heated by the
electric resistor is quite significant, and thus the steam
generation times are rather long. The solution to provide
an increased number of resistors applied to the steam
generator would lead to increased production costs and
in any event is not convenient.

[0005] Therefore the need is felt to provide an innova-
tive steam generator which allows to overcome the afore-
said drawbacks.

[0006] WO2007/028990 and WO2006/126778 dis-
close steam generators, whose features are disclosed in
the preamble of the claim 1.

Summary of the invention

[0007] Itis the primary object of the present invention
to provide a steam generator allows to reduce the steam
generation times, the volume of water to be heated and
the electric power used being the same.

[0008] It is another object of the invention to provide a
steam generator constructed so as to minimize the drag
of water drops by the steam flow exiting from the gener-
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ator.

[0009] A further object of the invention particularly re-
lates to the use of an electric heating element of compact
size which does not require large spaces or housings
and to be placed in a position of the steam generator
where it remains in contact with the water during opera-
tion.

[0010] The present invention thus intends to achieve
the afore-discussed objects by providing a steam gener-
ator in accordance with claim 1.

[0011] The container of the steam generator of the in-
vention is advantageously divided into two chambers,
said evaporation chamber and main chamber, by means
of a partition wall which allows a significant reduction of
the volume of water to be heated before starting steam
generation, thus minimizing the steam generation time.
[0012] The communicationin the lower side of the con-
tainer allows the limescale (which is released from the
heating surface and falls over the bottom of the container)
to accumulate over the whole bottom in both chambers,
and moreover keeps an equal level of water in the two
chambers.

[0013] Moreover, a communication between the two
chambers in the upper side of the container allows to
balance the pressures in the two chambers and allows
the steam generated to flow from the evaporation cham-
ber to the main chamber, thus minimizing the drag of
water drops by the steam flow exiting from the generator.
[0014] Also, there are several advantages as com-
pared to the state of the art, due to the more compact
and almost flat or in any event very flattened embodiment
of the heating element, combined with the feature of be-
ing flat-mounted against a wall orthogonal to the horizon-
tal plane or bottom of the container, containing the water
in the lower zone of the household electrical appliance.
[0015] The limescale is less inclined to attach to the
heating element and moreover tends to be removed on
its own due to the thermal dilatation of the surface of the
heating element in contact with the water and to the force
of gravity itself. Moreover the position chosen for the
heating element causes said residues to be dragged to-
wards the lower side of the container, with the advantage
of minimizing the danger of superheating or corrosion of
the resistor.

[0016] A further advantage is that the need to provide
a metal support for fixing the heating element to the con-
taineris suppressed, with a consequential savings in pro-
duction costs and a reduction of the corrosion danger.
Since the heating element is appropriately attached to
the wall of the container, e.g. by means of screws or
quick-tightening devices, thereis no need to apply a tight-
ening torque to fix the heating element to the wall, which
operation is always potentially critical, in particular when
the wall to which the heating element is fixed is made of
plastic. Due to the arrangement of the heating element,
the NTC (negative temperature coefficient) temperature
sensor may be directly arranged on the housing of the
heating element to detect the water temperature.
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[0017] The dependent claims describe preferred em-
bodiments of the invention.

Brief description of the drawings

[0018] Further features and advantages of the inven-
tion will be more apparent in light of the detailed descrip-
tion of preferred, but not exclusive, embodiments of a
steam generator, disclosed by way of a non-limiting ex-
ample, with the aid of enclosed drawings in which

Figure 1 shows a side view of a first embodiment of
the steam generator according to the invention;
Figure 2 shows a cross section of the steam gener-
ator in Figure 1;

Figure 3 shows a diagrammatic axonometric view of
a second embodiment of the steam generator ac-
cording to the invention;

Figure 4 shows a diagrammatic cross-section view
of a component of the steam generator of the inven-
tion;

Figure 5 shows an enlarged cross-section view of
detail B in Figure 4 in a variant in accordance with
the invention.

Detailed description of preferred embodiments of the
invention

[0019] With particular reference to Figures 1 and 2, a
first embodiment of a steam generator object of the
present invention is described.

[0020] The steam generator, globally indicated by the
reference number 1, comprises a container 4, substan-
tially of a rectangular or cube-parallelepiped shape, for
containing water to be heated and to be evaporated, said
container being provided with a water inlet pipe 3 and an
outlet pipe 5 for the steam generated.

[0021] The steam generator 1 is provided with an elec-
tric heating element 2 which is advantageously fixed so
as to be vertical to an opening 6 produced in a vertical
wall 15 of container 4. In this case, all limescale which
forms during the work cycle is deposited on the lower
side of container 4 thus making the steam generator 1
easier to be cleaned. The outer shape of the heating el-
ement 2 is circular but may be made in different shapes.
The heating element 2 in Figures 1 and 2 is substantially
flat with a steel plate and an aluminium resistor brazed
on said plate. Container 4 is advantageously provided
with a partition wall 10 so as to define a first chamber or
evaporation chamber 13, comprising the vertical wall 15
on which the electric heating element 2 is fixed, and a
second chamber or main chamber 14, communicating
with the first chamber 13 at least close to the bottom 16
of container 4. This communication at the lower side of
container 4 allows the limescale, which is released from
the heating surface and falls over the bottom 16, to ac-
cumulate over the whole bottom 16 in both chambers.
The limescale dispersion from the evaporation chamber
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to the main chamber is facilitated by the water entering
through pipe 3, in particular if pipe 3 is provided at the
lower side of the evaporation chamber 13. Moreover, this
communication in the lower part of the container keeps
an equal level of water in the two chambers due to the
principle of communicating vessels.

[0022] The partition wall 10 is preferably integral with
the upper wall 17 of container 4. It may be made as an
integral part of container 4 or as a separate element in-
tegrally fixed to the upper wall 17 and/or to the side walls
18.

[0023] Providing this partition wall 10 in container 4
advantageously permits the reduction of the volume of
water to be heated before starting steam generation, thus
minimizing the steam generation time.

[0024] The second chamber 14 preferably but not nec-
essarily has a volume larger or equal to the first chamber
13 of container 4. Inthe case in Figure 2, the firstchamber
13 has a volume equal to about one third of the total
volume of container 4, and accordingly the second cham-
ber 14 has a volume equal to about the two thirds of said
total volume. This results in a significant reduction of the
volume of water to be heated before starting steam gen-
eration in chamber 13.

[0025] The first chamber 13 and the second chamber
14 may also be communicating close to the side edges
of the partition wall 10. Indeed, introduction ports 12 may
be provided between the wall 10, substantially extended
over almost the whole width corresponding to the width
of the vertical wall (Figure 1), and the side walls 18 of the
container 4.

[0026] A further advantage is that the partition wall 10
is provided with openings 11, e.g. pinholes, close to the
upper wall 17 of container 4 for the steam to pass from
the first chamber 13 to the second chamber 14.

[0027] In an alternative variant (not shown), the parti-
tion wall 10 is only integral with at least one side wall 18,
preferably two side walls 18, of container 4 and is con-
veniently spaced from the upper wall 17 therefore leaving
an opening for the steam to pass which extends over the
whole width of the wall 10.

[0028] The connection between the two chambers 13,
14 in the upper part of the container allows the steam to
flow from the evaporation chamber 13 to the main cham-
ber 14. Thereby, the flow of steam also loses the drops
of water dragged before leaving the pipe 5. Moreover,
said connection in the upper part of the container allows
the pressures in the two chambers 13, 14 to be balanced.
[0029] The outlet pipe 5 for the steam generated is
preferably but not necessarily placed in the second
chamber 14 or main chamber, close to the upper wall 17.
In an alternative variant, the steam outlet pipe is placed
in the first chamber 13 with the advantage of heating the
cold side of the container to a lesser extent, thus maxi-
mizing the steam generation in a short period.

[0030] A first preferred solution includes the pipe 5 on
the upper wall 17 of the container; a second solution in-
cludes said pipe 5 on the upper part of a side wall of the



5 EP 2 419 558 B9 6

container.

[0031] In a preferred solution, the water inlet pipe 3 is
placed in the first chamber 13 or evaporation chamber,
preferably close to the bottom 16 of the container, with
the advantage of facilitating the limescale dispersion over
the bottom of the container. In an alternative variant, the
water inlet pipe is placed in the second chamber 14, pref-
erably close to the bottom 16 of the container, with the
advantage of introducing the cold water in the coldest
side of container 4, and therefore of delaying the restart-
ing of steam generation.

[0032] Figure 3diagrammatically depicts a second em-
bodiment of the steam generator of the invention, where
the same elements described In the first embodiment are
indicated with the same reference numbers.

[0033] For simplicity of representation, the layout in
Figure 3 does not show the upper wall of container 4, the
water inlet pipe in the evaporation chamber 13 and the
steam outlet pipe in the main chamber 14.

[0034] In this variant the first chamber 13 has a smaller
volume than the second chamber 14, and a side wall of
the first chamber 13 forms a side of a side wall of the
second chamber 14. This side wall of the first chamber
13 thus defines the partition wall 10 between the two
chambers. At least one opening 11, e.g. at least one pin-
hole, is provided in the upper side of said wall 10 for the
steam generated by the chamber 13 to pass to chamber
14, and atleast one opening 11’, e.g. atleast one pinhole,
is provided in the lower part of said wall 10 for the water
to pass between the two chambers. Wall 10 is advanta-
geously raised with respect to the common bottom 16 of
the two chambers so as to facilitate the limescale disper-
sion over the whole bottom of container 4.

[0035] The operation of the steam generator is the
same In both of the afore-described embodiments. The
volume of water to be heated to reach the boiling point
is just that contained in the evaporation chamber 13.
[0036] With particularreference to Figure 4, the vertical
wall 15 of the container has an opening 6 in which the
supporting element 7 of a heating element 2 is inserted,
consisting of a metal sheet, e.g. stainless steel oranother
equivalent metal, conveniently shaped. The base 8 of
the supporting element 7 is advantageously but not nec-
essarily circle-shaped in plan, the dimensions of which
correspond to those of hole 6 in which the supporting
element 7 is inserted and fixed by fixing means of known
type, not shown in the figure. For example, these may
be screws, clamps or other conventional fixing means or
quick-release means. Considered in a diametral section,
the base is flat-shaped, but may also be made having a
spherical cap shape with a very large bending radius.
Moreover the bending may be made In either a concave
shape or a convex shape.

[0037] With reference to the arrangement shown in
Figure 4, the water to be evaporated 9 is contained in
the left part of the vertical wall of container 4, and the
outer access side for mounting or maintaining or repairing
the heating element 2 is provided on the right side.
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[0038] The supporting element 7 incorporates a heat
dissipator 20 on the outer side thereof, advantageously
made of aluminium or thermally conductive equivalent
material, for a better heat distribution. The dissipator 20
is conveniently fixed to the surface of the supporting el-
ement 7, e.g. by brazing.

[0039] The heating element 2 comprises the electric
resistor 21 fixed in turn to the outer side of dissipator 20.
The electric resistor 21 (shown in Figure 4 only by way
of example) may be In various shapes. Its shape and
overall dimensions are such to allow it to be contained
within the heating element 2. In this variant, the resistor
is bent in a loop shape (Figure 1), but it may be serpen-
tine-shaped or may have another shape which is just as
compact. Magnesium oxide (MgO) along with silicone
are used to protect the resistor and other electric com-
ponents of the heating element (which form an electric
insulator) from humidity while allowing the heat generat-
ed from the resistor to pass.

[0040] Ifrequired, the heating element 2 may comprise
other components on the outer side thereof, required for
the proper operation of the heating element, such as the
thermostat and the temperature fuse to permit a control-
led release in the case of overload.

[0041] When an NTC temperature sensor is provided,
it may be directly placed on the housing of the heating
element 2, in a much simpler and improved position as
compared to the state of art which generally arranges it
on the resistor itself inside the container of the household
electrical appliance. Such an arrangement allows sav-
ings on the production costs of the heating element 2.
[0042] A structural element is provided on the wall of
container 4 for an enhanced hydraulic seal, e.g. an an-
nular ridge 23, having a shape corresponding to the pe-
riphery of the supporting element 7, to optimize the con-
tact between the heating element 2 and the wall of con-
tainer 4. A separate sealing element is also advanta-
geously provided, e.g. an O-ring 24, between the sup-
porting element 7 and the wall 4. Other equivalent sealing
elements may be used in place of or in addition to the O-
ring 24. An annular flange 8’ is provided in the peripheral
zone of the base 8 of the supporting element 7 to allow
enhanced positioning and optimal fixing of the heating
element 2.

[0043] The heating element 2 is connected by known
means to the power electric line 22 when it is mounted
to the vertical wall of the container 4 of the steam gen-
erator. Moreover, due to the heating element 2, this is a
solution having particularly compact volume with some
advantages of use as compared to the solutions of the
state of art when it is mounted to steam generators. A
particular advantage consists in that air bubbles are
formed when the water starts boiling in the zone close to
the heating element 2 if the heating element 2 is only
partially submerged in or lapped by water, due to the
reason why the evaporation chamber 13 is not complete-
ly full of water. The bubbles produce a turbulent move-
ment of water which practically makes the water level
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rise in that zone thus allowing the heating element 2 to
be kept submerged and achieving a better efficiency of
the heat exchange during operation.

[0044] With particular reference to Figure 5, a peculi-
arity of a variant of the heating element 2 is shown, where
the same elements described in the preceding embodi-
ments are indicated by the same reference numbers. The
heating resistor 21 is inserted into an extruded tubular
element 25, e.g. made of aluminium, which also has a
pipe 26 obtained in the same extruded element, for the
introduction of a fluid. Therefore, pipe 26 is by the side
of the electric resistor 21 over its whole length, or over a
part thereof. This solution permits an optimal thermal
conductivity to be created between the electric resistor
21 and the pipe 26, and a part of the heat generated from
the electric resistor 21 to be also used for heating the
fluid passing through the pipe 26.

[0045] In an advantageous solution of a steam gener-
ator, the pipe 26 of the heating element 2 is directly com-
municating (by means of pipes not shown in the figures)
with the steam outlet pipe 5, and the steam generated in
the steam generator 1 is conveyed in said pipe 26 so as
to generate superheated steam.

[0046] The heat to generate the steam may also be
supplied by means of an electric heating element, ar-
ranged in a vertical position along a vertical wall of the
generator container, of the type:

- aresistor fixed to a die-cast plate by re-pressing in
a cavity,

- a resistor incorporated into the mass of a die-cast
plate at the time of casting;

- a resistive silk-screen insert ("thick film" resistor)
printed onto a steel plate.

[0047] Advantageously, by providing the electric heat-
ing element in a vertical position along a vertical wall of
the generator container, it has been also noted that the
limescale which detaches from the heating surface and
falls over the bottom of the container is in the shape of
very thin scales, if compared to the scales which are de-
tached from a tubular resistor of those commonly used
in laundry machines and in many steam generators. This
advantage was particularly noted by using a resistor hav-
ing a "brazed plate", like that shown in Figure 4, for ex-
ample.

Claims
1. A steam generator (1) comprising:

- a container (4) for containing water to be heat-
ed, provided with at least one inlet pipe (3) of
said water and atleast one steam outlet pipe (5);
- an electric heating element (2) vertically fixed
in an opening (6) produced in a first vertical wall
(15) of the container (4);
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10.

wherein said container (4) is provided with a partition
wall (10) defining a first chamber (13), with walls
comprising said first vertical wall (15), and a second
chamber (14), communicating with the first chamber
(13) at least in proximity of the bottom (16) of the
container (4)

characterized in that said electric heating element
(2) is flat-mounted against said first vertical wall (15).

A steam generator (1) according to claim 1, wherein
said partition wall (10) is integral with an upper wall
(17) of the container (4).

A steam generator according to claim 2, wherein said
second chamber (14) communicates with the first
chamber (13) in proximity of the side edges of said
partition wall (10).

A steam generator (1) according to claim 1, wherein
said partition wall (10) is integral with at least one
side wall (18) of the container (4) and is spaced from
an upper wall (17) of the container (4).

A steam generator (1) according to claim 2 or 3,
wherein in proximity of the upper wall (17), the par-
tition wall (10) is provided with at least one opening
(11) for the steam to pass from the first chamber (13)
to the second chamber (14).

A steam generator (1) according to claim 1, wherein
the second chamber (14) has a volume larger than
or equal to that of the first chamber (13).

A steam generator (1) according to claim 2 or 4,
wherein the steam outlet pipe (5) is placed either in
the second chamber (14) or in the first chamber (13)
in proximity of the upper wall (17) of the container (4).

A steam generator (1) according to claim 7, wherein
the water inlet pipe (3) is placed either in the first
chamber (13) or in the second chamber (14) in prox-
imity of the bottom (16) of the container (4).

A steam generator (1) according to claim 1, wherein
the electric heating element (2) is placed on said first
vertical wall (15) so as to remain at least partially
submerged in use into the water.

A steam generator (1) according to claim 1, wherein
the electric heating element (2) comprises:

- a thin, metal supporting element (7) having a
base (8) with a first side, named inner side,
placedin contact with the interior of the container
(4), and a second side, named outer side, on
the side of the base (8) opposite to the inner side
and positioned on the outer side of said contain-
er (4);
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- an electric heating resistor (21), fixed to the
outer side of the supporting element (7);

- sealing means (24) for preventing the fluids
from passing between the outer side and the
inner side of said container (4),

- a metal heat dissipation disc (20) interposed
between the electric heating resistor (21) and
the supporting element (7).

A steam generator (1) according to claim 9, wherein
the base (8) of the supporting element (7) is circle-
shaped in plan and either flat or spherical cap-
shaped in section.

A steam generator (1) according to claim 9, wherein
an annular flange (8’) is provided in the peripheral
zone of the base (8).

A steam generator (1) according to claim 9, wherein
a steam passage pipe (26) is provided by the side
of the electric heating resistor (21) adapted to pro-
duce superheated steam.

A steam generator (1) according to claim 1, wherein
the electric heating element (2) is either a resistor
fixed to a die-cast plate by means of re-pressing into
a cavity, or is a resistor incorporated into the mass
of a die-cast plate at the time of casting, or is a re-
sistive insert silk-screen printed onto a steel plate.

Patentanspriiche

1.

Dampfgenerator (1), umfassend:

- einen Behalter (4) zur Aufnahme von zu erhit-
zendem Wasser, der mit zumindest einem Ein-
lassrohr (3) des Wassers und zumindest einem
Dampfauslassrohr (5) versehen ist;

- ein elektrisches Heizelement (2), das vertikal
in einer Offnung (6) fixiert ist, die in einer ersten
vertikalen Wand (15) des Behalters (4) herge-
stellt ist;

wobei der Behalter (4) mit einer Trennwand (10) ver-
sehen ist, die eine erste Kammer (13), wobei Wande
die erste vertikale Wand (15) umfassen, und eine
zweite Kammer (14) definiert, die mit der ersten
Kammer (13) zumindest in der Ndhe des Bodens
(16) des Behalters (4) kommuniziert,

dadurch gekennzeichnet, dass das elektrische
Heizelement(2)flach gegen die erste vertikale Wand
(15) montiert ist.

Dampfgenerator (1) nach Anspruch 1, wobei die
Trennwand (10) einteilig mit einer oberen Wand (17)
des Behalters (4) ist.
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10.

1.

Dampfgenerator nach Anspruch 2, wobei die zweite
Kammer (14) mitder ersten Kammer (13) inder Nahe
der Seitenréander der Trennwand (10) kommuniziert.

Dampfgenerator (1) nach Anspruch 1, wobei die
Trennwand (10) einteilig mit zumindest einer Seiten-
wand (18) des Behalters (4) und von einer oberen
Wand (17) des Behalters (4) beabstandet ist.

Dampfgenerator (1) nach einem der Anspriiche 2
oder 3, wobei in der Nahe der oberen Wand (17) die
Trennwand (10) mit zumindest einer Offnung (11)
fir den Durchgang von Dampf von der ersten Kam-
mer (13) zu der zweiten Kammer (14) versehen ist.

Dampfgenerator (1) nach Anspruch 1, wobei die
zweite Kammer (14) ein Volumen besitzt, das gréRer
als oder gleich dem der ersten Kammer (13) ist.

Dampfgenerator (1) nach einem der Anspriiche 2
oder 4, wobei das Dampfauslassrohr (5) entweder
in der zweiten Kammer (14) oder in der ersten Kam-
mer (13) in der N@he der oberen Wand (17) des Be-
halters (4) platziert ist.

Dampfgenerator (1) nach Anspruch 7, wobei das
Wassereinlassrohr (3) entweder in der ersten Kam-
mer (13) oder in der zweiten Kammer (14) in der
Nahe des Bodens (16) des Behalters (4) platziert ist.

Dampfgenerator (1) nach Anspruch 1, wobei das
elektrische Heizelement (2) an der ersten vertikalen
Wand (15) platziert ist, so dass es zumindest teilwei-
se im Gebrauch in dem Wasser untergetaucht ist.

Dampfgenerator (1) nach Anspruch 1, wobei das
elektrische Heizelement (2) umfasst:

- ein diinnes Metalltrégerelement (7) mit einer
Basis (8) mit einer ersten Seite, die als Innen-
seite bezeichnet ist und in Kontakt mit dem In-
neren des Behalters (4) platziert ist, und einer
zweiten Seite, die als AufRenseite bezeichnet ist,
an der Seite der Basis (8) gegentiberliegend der
Innenseite, die an der AulRenseite des Behalters
(4) positioniert ist,

- einen elektrischen Heizwiderstand (21), deran
der AuBenseite des Tragerelements (7) fixiert
ist;

- ein Dichtmittel (24), um zu verhindern, dass
die Fluide zwischen der AufRenseite und der In-
nenseite des Behalters (4) strémen,

- eine Metallheizdissipationsscheibe (20), die
zwischen dem elektrischen Heizwiderstand (21)
und dem Tragerelement (7) angeordnet ist.

Dampfgenerator (1) nach Anspruch 9, wobei die Ba-
sis (8) des Tragerelements (7) in der Ebene kreis-
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férmig und entweder flach oder kugelig kappenfor-
mig im Schnitt ist.

Dampfgenerator (1) nach Anspruch 9, wobei ein
ringférmiger Flansch (8’) in der Umfangszone der
Basis (8) vorgesehen ist.

Dampfgenerator (1) nach Anspruch 9, wobei ein
Dampfdurchgangsrohr (26) durch die Seite des elek-
trischen Heizwiderstandes (21) vorgesehenund der-
art angepasst ist, Uberhitzten Dampf zu erzeugen.

Dampfgenerator (1) nach Anspruch 1, wobei das
elektrische Heizelement (2) entweder ein Wider-
stand, der an einer druckgegossenen Platte mittels
eines Rickpressens in den Hohlraum fixiert ist, oder
ein Widerstand ist, der in die Masse einer druckge-
gossenen Platte zum Zeitpunkt des GieRens inte-
griert ist, oder ein Widerstandseinsatz ist, der auf
eine Stahlplatte siebgedruckt ist.

Revendications

1.

Générateur de vapeur (1) comprenant :

- un contenant (4) destiné a contenir de I'eau
devant étre chauffée, doté d’au moins un tuyau
d’admission (3) de ladite eau et d’au moins un
tuyau de refoulement de vapeur (5) ;

- un élément chauffant électrique (2) fixé verti-
calement dans une ouverture (6) produite dans
une premiere paroi verticale (15) du contenant

4);

dans lequel ledit contenant (4) est doté d’'une paroi
de séparation (10) définissant une premiére cham-
bre (13), dotée de parois comprenant ladite premiére
paroi verticale (15), et une deuxiéme chambre (14),
communiquant avec la premiére chambre (13) au
moins a proximité du fond (16) du contenant (4)
caractérisé en ce que ledit élément chauffant élec-
trique (2) est monté a plat contre ladite premiére pa-
roi verticale (15).

Générateur de vapeur (1) selon la revendication 1,
dans lequel ladite paroi de séparation (10) est d’'une
seule piece avec une paroi supérieure (17) du con-
tenant (4).

Générateur de vapeur (1) selon la revendication 2,
dans lequel ladite deuxiéme chambre (14) commu-
nique avec la premiere chambre (13) a proximité des
bords latéraux de ladite paroi de séparation (10).

Générateur de vapeur (1) selon la revendication 1,
dans lequel ladite paroi de séparation (10) est d’'une
seule pieéce avec au moins une paroi latérale (18) du
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10.

1.

12.

contenant (4) et est espacée d’'une paroi supérieure
(17) du contenant (4).

Générateur de vapeur (1) selon la revendication 2
ou 3, dans lequel a proximité de la paroi supérieure
(17), la paroi de séparation (10) est dotée d’au moins
une ouverture (11) pour que la vapeur passe de la
premiere chambre (13) ala deuxieme chambre (14).

Générateur de vapeur (1) selon la revendication 1,
dans lequel la deuxiéeme chambre (14) a un volume
supérieur ou égal a celui de la premiére chambre
(13).

Générateur de vapeur (1) selon la revendication 2
ou 4, dans lequel le tuyau de refoulement de vapeur
(5) est placé soit dans la deuxiéme chambre (14),
soit dans la premiere chambre (13) a proximité de
la paroi supérieure (17) du contenant (4).

Générateur de vapeur (1) selon la revendication 7,
dans lequel le tuyau d’admission d’eau (3) est placé
soit dans la premiére chambre (13), soit dans la
deuxieme chambre (14) a proximité du fond (16) du
contenant (4).

Générateur de vapeur (1) selon la revendication 1,
danslequelI'élément chauffant électrique (2) est pla-
cé sur ladite premiére paroi verticale (15) de fagon
a rester au moins partiellement immergé en utilisa-
tion dans l'eau.

Générateur de vapeur (1) selon la revendication 1,
dans lequel l'élément chauffant électrique (2)
comprend :

- un élément fin de support en métal (7) ayant
une base (8) avec un premier c6té, nommeé cété
interne, placé en contact avec l'intérieur du con-
tenant (4), et un deuxiéme co6té, nommé cbté
externe, sur le cété de la base (8) opposé au
c6té interne et positionné sur le c6té externe du-
dit contenant (4) ;

- unerésistance chauffante électrique (21), fixée
au coté externe de I'élément de support (7) ;

- des moyens d’étanchéification (24) destinés a
empécher les fluides de passer entre le cté ex-
terne et le c6té interne dudit contenant (4) ;

- un disque de dissipation thermique en métal
(20) intercalé entre la résistance chauffante
électrique (21) et I'élément de support (7).

Générateur de vapeur (1) selon la revendication 9,
dans lequel la base (8) de I'élément de support (7)
a un plan en forme de cercle et une section en forme
de bouchon plat ou sphérique.

Générateur de vapeur (1) selon la revendication 9,



13.

14.
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dans lequel une bride annulaire (8’) est disposée
dans la zone périphérique de la base (8).

Générateur de vapeur (1) selon la revendication 9,
dans lequel un tuyau de passage de vapeur (26) est
disposé a coté de la résistance chauffante électrique
(21) adaptée pour produire une vapeur surchauffée.

Générateur de vapeur (1) selon la revendication 1,
dans lequel I'élément chauffant électrique (2) estune
résistance fixée a une plaque coulée sous pression
au moyen d’un nouveau pressage dans une cavite,
ou est une résistance incorporée dans la masse
d’'une plaque coulée sous pression au moment du
coulage, ou est un écran sérigraphique d’insert ré-
sistif imprimé sur une plaque d’acier.
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