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(54) Steam generator with improved injector

(57) Steam generator comprising a hollow body (10)
into which the water is let via a conduit (16) that pene-
trates thereinto by passing through the wall opposed to
the one that carries a heating element (14).

The conduit (16) extends into the interior of the gen-
erator with an injector (21) that reaches up to a point

close to the wall carrying said heating element (14) and
the inner surface of said injector is protected by a lining
sheath (22) of a polymeric material.

The solution enables scale forming at the extremity
of the injector, as well as in the interior thereof, to be
reduced to a considerable extent.



EP 1 199 515 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention refers to a steam gener-
ator, which is suitable for use in a number of different
applications, such as for instance steam cleaning ma-
chines, clothes irons, fan-assisted or suction-type iron-
ing boards with refill function, coffee brewing and similar
machines, and namely such a steam generator provided
with an improved water injector.
[0002] EP-A-1 026 306 in the name of the same Ap-
plicant discloses a so-called vertical-axis steam gener-
ator, into which the water is let via a conduit that extends
through a side wall of the steam generator in a horizontal
direction. The water is let under pressure into the interior
of the steam generator in such a manner as to enable it
to practically hit against the opposite side wall, in a zone
that corresponds to the one in which the thermostat con-
trolling the operation of the generator is actually situat-
ed.
[0003] The steam generator described in the above
cited European patent publication is certainly advanta-
geous, since it enables both the amount of water sup-
plied to the generator and the steam generation rate or
rapidity to be varied. Furthermore, the particular ar-
rangement of the electric heating elements on the ver-
tical side walls of the generator enables the power out-
put of the generator itself to be varied, up to a doubling
thereof in view of heavy-duty, industrial applications of
the generator.
[0004] However, such a kind of steam generator may
show some drawbacks when it is supplied with water
that is very rich in mineral salts, ie. with a high content
of mineral salts. In fact, limestone tends to form in these
cases, particularly at the extremity of the water injector
and even in the interior thereof. Such a scaling effect
tends to accumulate, ie. build up, and, after a certain
number of cycles of operation of the steam generator,
may even cause the water inlet in the generator to even-
tually become clogged. The need therefore arises here
for cleaning operations to be planned and carried out
periodically, and these cleaning operations are rather
difficult and certainly quite awkward to carry out, since
they call for the generator to be first emptied and then
treated under utilization of special substances adapted
to dissolve the so formed limestone.
[0005] It therefore is a main purpose of the present
invention to do away or at least drastically reduce the
above mentioned drawback, so as to enable the steam
generator to be used throughout prolonged periods of
time without any need arising for troublesome mainte-
nance operations to be carried out in view of removing
the scale affecting the water injector and, therefore, the
steam generator itself.
[0006] This aim has been reached, as the result of
successive experiments, in a steam generator in which
the water supply conduit extends into the interior of the
generator with an injector that reaches up to a point
close to the wall carrying the heating element, wherein

the inner surface of this water injector is protected with
the use of a lining sheath of polymeric material, as this
is recited in the appended claims.
[0007] Features and advantages of the present inven-
tion will anyway be more readily understood from the
description that is given below by way of non-limiting
example with reference to the accompanying drawing,
in which:

- Figure 1 is a schematic view of a steam generator
according to the present invention; and

- Figure 2 is a partially sectional view of a detail of
the steam generator illustrated in Figure 1.

[0008] The steam generator according to the present
invention illustrated in the Figures is constituted by a hol-
low body 10 in the shape of a parallelepiped, which is
arranged with its major axis substantially vertical, and
which has side faces having a larger surface than the
upper and bottom bases thereof.
[0009] The hollow body 10 is formed by two half-shells
11 and 12 which are joined to each other along the pe-
ripheral edge 13 thereof. An electric heating element 14,
duly provided with terminals 15 for the connection there-
of to the power supply line, is attached to at least one
of the side faces of the body 10. The water is let into the
interior of the hollow body via a conduit 16 which pene-
trates thereinto in a substantially horizontal direction by
passing through the wall on the opposite side of the wall
carrying the electric heating element 14.
[0010] On the electric heating element 14 there are
mounted a thermostat 17, which controls the energiza-
tion, ie. operation of the water-supply pump (not shown),
and possibly a further safety thermostat 18.
[0011] The steam generated inside the generator 10
is delivered to the steam-using apparatus (cleaning ma-
chine, steam iron or the like) via a conduit 19.
[0012] According to the present invention, the water
supply conduit 16, which passes through the wall of the
half-shell 12, is made out of metal tubing, preferably a
stainless-steel pipe, and extends into the steam gener-
ator with an injector 21. The conduit 16, and therefore
also the injector 21, is normally welded on to the wall of
the half-shell 12. The injector 21 is arranged in a sub-
stantially horizontal direction and the internal extremity
thereof terminates at a short distance from the wall of
the opposite half-shell 11. In this manner, the sensitive-
ness and responsiveness of the thermostatic control of
the steam generator are enhanced, with the advantages
that have already been described in EP-A-1026306.
[0013] Again according to the present invention, in
view of preventing limestone, ie. scale from forming both
in correspondence of the extremity of the injector 21 and
in the interior thereof, the inner surface of the injector is
protected with the use of a lining sheath 22 of a poly-
meric material. In particular, such a lining sheath 22 is
made of a thermosetting polymer.
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[0014] Experimental tests have demonstrated that,
among the most suitable materials for this kind of appli-
cation, the currently preferred one is a silicone ensuring
a smooth surface and a heat resistance of at least
250°C. This material furthermore features excellent
heat and electric insulation properties, along with a
marked water-repellent and non-stick capacity.
[0015] The lining sheath 22 may be applied using any
practicable means known in the art, although the solu-
tion that actually seems to be the technically most sim-
ple and advantageous one is constituted by the insertion
in the injector 22 of a lining sheath in the form of a tubule
22.
[0016] In view of improving the anti-scaling effect at
the extremity of the injector, the tubule 22 is allowed to
slightly protrude from the internal extremity of the same
injector. At its extremity facing the conduit 16, the tubule
22 has an annular collar 23 that enables it to abut
against a corresponding inner prominence 24 of the in-
jector 21. This makes it much easier for the tubule 22 to
be inserted and properly arranged inside the injector 21,
while preventing the same tubule from possibly slipping
out owing to the action of the supply pressure of the wa-
ter.
[0017] The above described innovatory solution has
been illustrated in connection with a steam generator of
a vertical-axis type, into which the water is let via a con-
duit that penetrates thereinto in a horizontal direction
through a side wall of the generator. However, anyone
skilled in the art will readily appreciate that this solution
may be advantageously applied to steam generators of
any type, even horizontal-axis or inclined-axis ones.

Claims

1. Steam generator comprising a hollow body (10) into
which the water is let via a conduit (16) that pene-
trates thereinto by passing through the wall op-
posed to the one that carries a heating element (14),
characterized in that the conduit (16) extends into
the interior of said hollow body (10) with an injector
(21) that reaches up to a point close to the wall car-
rying said heating element (14), and that the inner
surface of said injector (21) is protected by a lining
sheath (22) of a polymeric material.

2. Steam generator according to claim 1, character-
ized in that said lining sheath (22) is made of a ther-
mosetting polymer.

3. Steam generator according to claim 2, character-
ized in that said lining sheath (22) is made of sili-
cone.

4. Steam generator according to any of the preceding
claims, characterized in that said lining sheath
(22) is constituted by a tubule inserted into said in-

jector (21).

5. Steam generator according to claim 4, character-
ized in that the tubule (22) is allowed to slightly pro-
trude from the internal extremity of the injector (21)
and is provided with an annular collar (23) at its ex-
tremity facing the water-supply conduit (16) so as
to be able to abut against a corresponding promi-
nence (24) provided inside the injector (21).
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