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Method for making heating elements using electrical resistors and heating element made

according to said method

A method for making heating elements using

- inserting in said metal casing (12) a conductive powder

electrical resistors, comprising the following steps:

- arranging a metal casing (12), inside which at least one
electric resistor (10) is placed, said resistor (10) being
inserted inside a tube (11) made of conductive material;
- arranging at least one coil (14) containing a fluid, such
as water, outside said tube (11) and within said metal
casing (12);

and/or conductive fragments;

- compressing the metal casing (12) from the outside, so
as to model said casing (12) according to a desired
shape, thus obtaining an effective heat exchange and a
rapid and uniform heating of the fluid contained inside
the coil (14).
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Description

[0001] The present invention generally relates to a
process for making heating elements with electric resis-
tors. More particularly, the invention relates to a method
for making heating elements having a substantially tubu-
lar and/or cylindrical structure, which are able to provide
thermal power and which can be used within any thermal
exchanging device and/or other devices able to dissipate
heat, such as electric radiators, heated towel rail, heat
exchangers, steam generators, hot water generators,
etc.

[0002] The known sink devices and/or heat exchang-
ers usually include animmersion electrical resistor, which
is employed as a heating element able to deliver heat,
which is normally positioned within the device and im-
mersed in a fluid (water and/or ail), that constitutes the
propagating and spreading element for providing the
available thermal power (heat).

[0003] The electric resistor is generally controlled by a
thermostat, which is activated when the fluid temperature
exceeds a predetermined threshold value, interrupting
the supply of electrical energy until the temperature of
the fluid decreases to values below said threshold value.
[0004] The thermostat is generally mounted inside the
exchanging device or the steam or hot water generator
and is placed at a certain distance from the resistor so
that the fluid operating temperature can be measured
without any alterations that can be caused by the action
of the heating resistor.

[0005] In practice, the device works properly and the
activations of said device, resulting in a dissipation of
heat to the outside, do not normally need any special
remarks, either by the user or by qualified personnel.
[0006] However, itisincreasingly felt the need to have
electrical resistors which can be used in heating elements
and/or apparatus, such as heat exchangers and/or steam
and hot water generators, which can be made in a simple
way and quickly, with respect to the prior art, and, above
all, at low costs, with respect to the prior art, in order to
make quickly and at low costs, with respect to the prior
art, also the heating elements.

[0007] An object of the present invention is therefore
to overcome the above mentioned drawbacks and, in par-
ticular, is to provide a process for making heating ele-
ments with electric resistors, which is particularly effec-
tive and reliable and which allows to greatly reduce both
the time processing and the overall costs, with respect
to the prior art.

[0008] Anotherobjectof the presentinvention is to pro-
vide a heating element, such as a heat exchanger and/or
a steam or hot water generator, by means of the above
process.

[0009] Said objects are achieved by a process for mak-
ing heating elements with electric resistors, according to
the appended claim 1, and by a heating element, which
is made according to the above process, according to
the appended claim 2.
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[0010] Othertechnicalfeatures are disclosed in the de-
pendent claims.
[0011] Advantageously, the heating element accord-

ing to the present invention is constituted by a shaped
metal container or casing, comprising a resistor which is
centrally placed and an outer coil, within which the fluid
(such as water) to be heated flows.

[0012] A conductive element, such as metal powder,
is dispersed in the container and is able to cause an ef-
ficient heat exchange, thus ensuring a quick and homo-
geneous heating of the fluid and a total uniformity of the
fluid temperature, also thanks to the fact that a cold com-
pression of the container is performed. Further objects,
features and advantages of the present invention will be-
come clear from the following description, which refers
to a preferred, but not limiting, embodiment of a heating
element with electrical resistors, which is made by means
of the process according to the invention, and from the
enclosed drawings, in which:

- figure 1is a partial side view of the heating element,
which is made through the method according to the
present invention;

- figure 2 is a section view along the line II-II of figure
1, according to the invention;

- figure 3 is a section view along the line lllI-III of figure
1, according to the invention;

- figure 4 is a bottom view of the heating element of
figure 1;

- figure 5is a top view of the heating element of figure
1, according to the present invention, in which the
internal components of the heating element are also
shown;

- figures 6 and 7 show two side views of the heating
element of figure 1, according to the invention, in
which the internal components of the heating ele-
ment are also shown;

- figures 8 and 9 show two perspective views of the
heating element of figure 1, according to the inven-
tion, in which the internal components of the heating
element are also shown.

[0013] With reference to the above mentioned figures,
the heating element of the present invention comprises
an electrical resistor 10 having a tubular structure, which
is inserted inside a metal tube 11 (preferably made of
steel) and able to provide thermal energy.

[0014] The electrical resistor 10 and the tube 11 are
inserted within a shaped metal container or casing 12
(which is preferably cylindrical) and in a central position
of said casing 12; said casing 12 may also include one
or more thermostats (not shown in the enclosed figures),
which are series connected with the resistor 10 and which
are normally positioned in correspondence of one and/or
both the ends of the metal casing 12.

[0015] The resistor 10 which is housed in the metal
tube 11 has one or more external connectors 13, which
are connected, possibly through said thermostats, to the



3 EP 2711 648 A1 4

internal connectors of the resistor 10, so as to provide
the electrical power (heat) which is requested. When the
heating element is used as a heat exchanger or steam
and/or hot water generator, a coil 14 is provided around
the metal tube 11 and inside the metal casing 12; the coll
14 is also wrapped around the tube 11 and externally to
said tube 11 and is provided with an inlet and an outlet
and contains the fluid (which can be simply constituted
by water) to be heated. According to the present inven-
tion, a conductive element is placed inside the container
12 (said conductive elementbeing constituted, according
to apreferred embodiment of the invention, by scrap pow-
der and/or copper shavings), so that the suitable heat
exchange takes place and the heat generated by the re-
sistor 10 is quickly and almost homogeneously sent to
the fluid contained within the coil 14.

[0016] The heat exchange takes place in an appropri-
ate manner since, according to the presentinvention, the
heating element thus formed is compressed from the out-
side, so as to achieve one or more desired shaping.
[0017] In practice, therefore, a cold compression of the
heating element is performed, in order to obtain a suitable
shape of said heating element, without using molds
and/or hot casting steps (according to which the molten
metal is injected at high pressure into a mold), which
have overall high costs.

[0018] Therefore, according to the invention, the resis-
tor 10 which is enclosed within the metal tube 11 is im-
mersed in a conductive metal powder and the whole
structure is subjected to a phase of cold compression, in
order to achieve the desired heat exchange, thanks to
the close contact between the tube 11 and the coil 14
within the fluid to be heated flows.

[0019] Thisgives an efficientand rapid heat exchange,
as well as a remarkable uniformity of the fluid temperature
within the coil 14.

[0020] From the above description, the characteristics
of the method for making heating elements with electric
resistors, which is the object of the present invention, are
clear as well as the advantages are also clear.

[0021] Finally, itis also clear that other variations may
be made to the method and to the heating element of the
invention, without departing from the principles of novelty
expressed in the appended claims, as it is clear that in
the practical implementation of the invention, materials,
shapes and dimensions of the technical elements may
be any according to the requirements and they can be
replaced with other technically equivalent.

Claims
1. Method for making heating elements using electrical
resistors characterized in that it comprises the fol-

lowing steps:

- arranging a container or metal casing (12), in-
side which at least one electric resistor (10) is
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placed, said resistor (10) being inserted inside
a tube (11) made of conductive material;

- arranging at least one coil (14) outside said
tube (11) and within said container or metal cas-
ing (12), said coil (14) being provided with an
inlet opening and an outlet opening and contain-
ing a fluid, such as water;

- inserting in said container or metal casing (12)
a conductive element or medium that is reduced
in powder or fragments;

- compressing said container or metal casing
(12) from the outside, so as to model said con-
tainer (12) according to a desired shape, by con-
tacting said tube (11) with said coil (14) within
which the fluid to be heated is flowing, thus ob-
taining an effective heat exchange with said fluid
flowing in the coil (14) and a rapid and uniform
heating of said fluid which has a total uniform
temperature.

Method as claimed in claim 1, characterized in that
said compression step of said container (12) is per-
formed by means of a cold diecast.

Heating element made according to a method as
claimed in at least one of the preceding claims, char-
acterized in that said electric resistor (10) is placed
centrally in said container or metal casing (10) and
said coil (14) is positioned externally to said electrical
resistor (10) and to said tube (11).

Heating element according to claim 3, character-
ized in that said conductive medium includes metal
powder and/or dust or shavings of scrap copper.

Heating element according to at least one of the pre-
ceding claims, characterized in that said heating
elementis used as a heat exchanger or steam and/or
hot water generator.

Heating element according to at least one of the pre-
ceding claims, characterized in that said electric
resistor (10) is enclosed within said tube (11) and is
encased by a conductive metal powder.
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