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(54) Method to obtain a spacer element for a radiant panel, corresponding apparatus to obtain a
spacer element and spacer element thus obtained

(57)  Method to obtain a spacer element (10) config-
ured to be inserted between the walls (16, 17) of aradiant
panel (12) containing a heat-carrying fluid. The method
comprises at least a first step to obtain a spacer body
(28), hollow inside and having a lower base (25), a lateral
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wall (26) and an upper wall (27) substantially parallel to
said lower base (25), so as to define a compartment (32)
of a substantially cylindrical shape, and a second step in
which a plurality of lateral apertures (33, 35) are made
on said lateral wall (26).
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Description
FIELD OF THE INVENTION

[0001] The present invention concerns a method and
the corresponding apparatus to obtain a spacer element
insertable inside a radiant panel of a heat radiator, so as
to prevent its lateral walls from being crushed during the
steps when it is connected under pressure with a corre-
sponding connector.

[0002] The presentinvention also concerns the spacer
element obtained with said apparatus and method.

BACKGROUND OF THE INVENTION

[0003] Heatradiators are known, such as for example
radiators, comprising one or more radiant panels shaped
so as to define inside them a substantially closed com-
partment to contain a heat-carrying fluid and make it cir-
culate.

[0004] The radiant panels are hydraulically connected
to each other by interposing, in twos, a connection ele-
ment or connector. The connector is welded under pres-
sure to the corresponding radiant panels, to guarantee
the fluid-tight seal of the connection.

[0005] To prevent the radiant panels from deforming
during the pressure welding steps, it is known to insert
inside them a spacer element that contrasts the pressure
exerted, thus preventing any possible deformations.
[0006] A method to obtain a spacer element is known,
used to connect two radiant panels to a connector, with
a substantially cylindrical shape and defining an internal
compartment. The spacer element comprises axial and
lateral apertures, which allow the passage of the heat-
carrying fluid. The method provides that all the lateral
apertures are obtained at the same time by drilling, or by
shearing, with the subsequent removal of material.
[0007] One disadvantage is that the lateral apertures
reduce the resistance to compression, in that they weak-
en the structure of the spacer element.

[0008] It is therefore known to increase the thickness
of the spacer element, but this entails an increase in the
primary material needed, with a resulting increase in
times and costs of production.

[0009] Another method to obtain a spacer element of
a cylindrical shape and defining an internal compartment
is known, the lateral wall of which is cut so as to obtain
at least one lip. The latter is subsequently bent, using
one or more tools moved radially, toward the inside of
the compartment in order to define at least one lateral
aperture. Each lip thus defines a support for the lower
base and upper wall of the spacer element, increasing
the resistance to compression thereof.

[0010] To increase the flow rate of the heat-carrying
fluid passing through the spacer element and therefore
to increase the heat exchange between the radiant pan-
els and the surrounding environment, one solution pro-
vides to increase the number of lateral apertures of the
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spacer element.

[0011] Fromdocument EP 1681530 in the name of the
present Applicant, a method is known which allows to
obtain, in the spacer element, up to four or five lateral
apertures. By increasing the number of lateral apertures,
however, the problem arises of reciprocal interference
between the tools and possibly also with the lips which
are obtained. This means that it is not possible to further
increase the number of lateral apertures to obtain a great-
er flow rate of the fluid.

[0012] One purpose of the present invention is to per-
fect a method which allows to obtain a spacer element,
insertable inside aradiant panel, which allows toincrease
the delivery capacity of the spacer element without re-
ducing the resistance to compression.

[0013] Another purpose of the present invention is to
perfect a method which avoids interference at least be-
tween the tools used to obtain the spacer element.
[0014] The Applicant has devised, tested and embod-
ied the present invention to overcome the shortcomings
of the state of the art and to obtain these and other pur-
poses and advantages.

SUMMARY OF THE INVENTION

[0015] The present invention is set forth and charac-
terized in the independent claims, while the dependent
claims describe other characteristics of the invention or
variants to the main inventive idea.

[0016] Inaccordance with the above purposes, a meth-
od according to the present invention, which overcomes
the limits of the state of the art and eliminates the defects
present therein, is used to obtain a spacer element in-
sertable inside a radiant panel containing a heat-carrying
fluid.

[0017] The method comprises at least the following
steps.
[0018] A first step provides to obtain a spacer body,

hollow inside and with a lower base, a lateral wall and an
upper wall substantially parallel to the lower base, so as
to define a substantially cylindrical shaped compartment
around its own longitudinal axis.

[0019] A second step provides to obtain a plurality of
lateral apertures on the lateral wall of the spacer body.
[0020] According to one feature of the present inven-
tion, the second step comprises at least a first sub-step
inwhich afirst plurality of the lateral apertures is obtained,
by means of a first plurality of tools, and a second sub-
step, subsequent to the first sub-step, in which a second
plurality of the lateral apertures is obtained, by means of
a second plurality of tools.

[0021] In this way the risk of reciprocal interference
between the tools which make all the lateral apertures is
reduced, as the latter are made at least in two different
moments.

[0022] This meansthatthe firstand the second plurality
of tools which penetrate inside the compartment of the
spacer body to obtain the lateral apertures move alter-
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nately. The tools therefore have at their disposal an
amount of space such that they do not run the risk of
reciprocal interference.

[0023] Some forms of embodiment of the present in-
vention provide that the drive of the first tools and the
second tools is commanded by a command and control
unit which is programmed to determine the simultaneous
drive of the first plurality of tools and subsequently the
simultaneous drive of the second plurality of tools.
[0024] According to another feature of the present in-
vention, each of the first lateral apertures is made in an
alternate and angularly offset position with respect to a
corresponding second lateral aperture, so that the first
and the second apertures are angularly equidistant with
respect to each other.

[0025] This means that each tool has at its disposal a
space such that it does not run the risk of, or at least
limits the risk of, interfering with adjacent tools at both its
sides.

[0026] Moreover, the tools corresponding to the first
plurality of lateral apertures, as they are disposed angu-
larly equidistant and thrusting along concurrent direc-
tions toward the center of the spacer body, prevent it from
being displaced during the making of the lateral aper-
tures. A similar consideration applies for the tools corre-
sponding to the second plurality of lateral apertures.
[0027] In accordance with another feature of the
present invention, before the second step of making the
apertures an incision operation is provided on the lateral
wall, in order to obtain, in correspondence to the position
in which the lateral apertures will be made, at least one
lip which is subsequently bent, respectively by the first
plurality of tools and by the second plurality of tools, to-
ward the inside of the compartment of the spacer body.
[0028] Eachlip defines a stiffening element ofthe spac-
er body, increasing the resistance to compression ap-
plied between the lower base and the upper wall of the
spacer body.

[0029] The present invention also concerns an appa-
ratus to obtain a spacer element obtained as described
above.

[0030] Moreover, the present invention also concerns
the spacer element as described above. In particular,
with the presentinvention itis possible to obtain a spacer
element having at least six lateral apertures even though
the diameter of the lower base and the upper wall has a
maximum value of 25 mm.

[0031] Furthermore, the lateral apertures have a trans-
verse width, that is, evaluated orthogonally with respect
to the longitudinal axis of the spacer body, which is com-
prised between 0.2 and 0.3 times the diameter.

[0032] Indeed, in view of the reduced sizes of the di-
ameter of the lower base and upper wall, with the meth-
ods known in the state of the art it was not possible to
obtain this large number of apertures having such widths,
given that this entailed the disadvantages listed above.

10

15

20

25

30

35

40

45

50

55

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] These and other characteristics of the present
invention will become apparent from the following de-
scription of one form of embodiment, given as a non-
restrictive example with reference to the attached draw-
ings wherein:

- fig. 1is a part of a heat radiator in which two spacer
elements according to the present invention are in-
serted;

- fig. 2 shows a step in the assembly of the heat radi-
ator in fig. 1;

- fig. 3is a plan sectioned view of the spacer element
in fig. 1;

- fig.4is alateral sectioned view of the spacer element
in fig. 1;

- fig. 5 shows a sequence of operations to obtain part
of the spacer element in figs. 3 and 4;

- fig. 6 is a schematic representation of one step in
the method to make the spacer element in figs. 3
and 4;

- fig. 7 is a schematic representation of another step
in the method to make the spacer element in figs. 3
and 4.

[0034] To facilitate comprehension, the same refer-
ence numbers have been used, where possible, to iden-
tify identical common elements in the drawings.

DETAILED DESCRIPTION OF ONE FORM OF EM-
BODIMENT

[0035] With reference to fig. 1, a spacer element 10 is
inserted inside a heat radiator 11 comprising two radiant
panels 12, which are only partly shown, parallel to each
other, and a connector 13 interposed between the two
radiant panels 12 and connected to them in a sealed
manner, so as to form a hydraulic circuit.

[0036] Each radiant panel 12 comprises an inner wall
16 and an outer wall 17 which define a compartment 18
able to contain a heat-carrying fluid, such as for example
hot water.

[0037] Normally, the connector 13 is connected to the
inner wall 16 of each of the two radiant panels 12 by
pressure welding. This operation occurs by bringing a
first electrode 19 and a second electrode 20 reciprocally
closer (fig. 2), positioned in contact with the correspond-
ing outer walls 17 of the two radiant panels 12.

[0038] The spacer element 10 is able to contrast the
pressure exerted by the two electrodes 19 and 20, to
prevent the inner walls 16 and the outer walls 17 from
deforming, so as to keep the width of each radiant panel
12 unchanged.

[0039] The spacer element 10 is made in the following
steps.

[0040] Inametaldisk 23 (fig. 5a), obtained for example
by cutting a round piece or bar with a circular section, a
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deformation is performed on said metal disk 23, so as to
obtain a cup 24 (fig. 5b).

[0041] The cup 24 comprises alower base 25, a lateral
wall 26 and is substantially axial-symmetric with respect
to its longitudinal axis X.

[0042] Subsequently, the cup 24 is deformed, for ex-
ample by a deep-drawing operation, so as to increase
the height of the lateral wall 26 (fig. 5¢).

[0043] The upper partof the lateral wall 26 is subjected
in sequence to a first and second bending (figs. 5d and
5e), so as to obtain an upper wall 27 substantially parallel
to the lower base 25.

[0044] The second bending also defines an upper cen-
tral aperture 30 on the upper wall 27, which allows, during
use, the heat-carrying fluid to pass from the connector
13 to the corresponding radiant panel 12, or vice versa.
[0045] After the second bending, the upper central ap-
erture 30 is subjected to a calibration operation, to confer
upon it a circular shape with its center on the longitudinal
axis X. After this operation, the lower base 25 can be
holed to make a lower central aperture 31, also circular
and having its center on the longitudinal axis X.

[0046] The lower base 25, the lateral wall 26 and the
upper wall 27 define a spacer body 28, hollow inside and
defining a compartment 32 having a substantially cylin-
drical shape.

[0047] A first plurality of lateral apertures is made in
the lateral wall 26, in this case three first lateral apertures
33, and a second plurality of lateral apertures, in this case
three second lateral apertures 35.

[0048] Each of the first lateral apertures 33 is made
angularly offset and equidistant with respect to a corre-
sponding second lateral aperture 35.

[0049] The first lateral apertures 33 and the second
lateral apertures 35 are identical to each other and are
made as described hereafter.

[0050] The lateral wall 26 is cut in a longitudinal direc-
tion with respect to the axis X and subsequently in a di-
rection transverse to the axis X, so as to obtain, for each
lateral aperture 33 and 35, an incision shaped like an H
rotated by 90°, which defines two lips 34, associated with
the lateral wall 26 in a connection zone 37 (fig. 3).
[0051] Subsequently, the lips 34 corresponding to the
first lateral apertures 33 are bent with respect to their
connection zone 37 by means of a first plurality of tools
38, which enter inside the compartment 32 so as to si-
multaneously obtain the three first lateral apertures 33
(fig. 6).

[0052] Ina subsequentstep, the lips 34 corresponding
to the second lateral apertures 35 are bent with respect
to their connection zone 37 by means of a second plurality
of tools 39, which enter inside the compartment 32 so as
to obtain the second lateral apertures 35 (fig. 7).

[0053] Each of the tools 38 and 39 is connected to a
linear actuator 40 respectively 41, which in turn is con-
nected to a command and control unit 44.

[0054] The command and control unit 44 is suitable to
command the simultaneous drive of the first plurality of
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tools 38 and respectively the second plurality of tools 39.
The activation of the first plurality of tools 38 is independ-
ent from the activation of the second plurality of tools 39.
[0055] In this case therefore, the lateral apertures 33
and 35 are made in the same way, but alternately or
angularly offset, at different moments. This allows the
tools 38 and 39 that make the lateral apertures 33 and
35 not to interfere reciprocally inside the compartment
32, and thus have the possibility to obtain a greater
number of lateral apertures compared with solutions
known in the state of the art.

[0056] During the steps of making the first lateral ap-
ertures 33 and the second lateral apertures 35, the spac-
er element 10 is kept in position by the contrasting action
respectively of the first plurality of tools 38 and the second
plurality of tools 39, which are disposed angularly equi-
distant at 120° from each other on the lateral wall 26 and
all converge toward the center.

[0057] Furthermore, to reinforce the contrasting action
of the tools disposed equidistant, the spacer element 10
is housed, during the making of the lateral apertures 33,
in circular shaped seating, not shown in the drawings,
with a diameter equal to that of the spacer element 10
and having a cylindrical lateral wall with a maximum
height equal to the thickness of the lower base 25.
[0058] Itis clear that modifications and/or additions of
parts may be made to the method, apparatus and spacer
element as described heretofore, without departing from
the field and scope of the present invention.

[0059] Itis also clear that, although the present inven-
tion has been described with reference to some specific
examples, a person of skill in the art shall certainly be
able to make many other equivalent forms of method,
apparatus and spacer element, having the characteris-
tics as set forth in the claims and hence all coming within
the field of protection defined thereby.

Claims

1. Method to obtain a spacer element (10) configured
to be inserted between the walls (16, 17) of a radiant
panel (12) containing a heat-carrying fluid, compris-
ing at least a first step to obtain a spacer body (28),
hollow inside and having a lower base (25), a lateral
wall (26) and an upper wall (27) substantially parallel
to said lower base (25), so as to define a compart-
ment (32) of a substantially cylindrical shape, and a
second step in which a plurality of lateral apertures
(33, 35) are made on said lateral wall (26). charac-
terized in that said second step comprises at least
a first sub-step in which a first plurality of said lateral
apertures (33) are made by means of a first plurality
of tools (38) and a subsequent second sub-step in
which a second plurality of said lateral apertures (35)
are made by means of a second plurality of tools (39).

2. Method as in claim 1, characterized in that each of
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saidfirstlateral apertures (33) ismadein an alternate
position and angularly offset with respect to a corre-
sponding second lateral aperture (35),

Method as in claim 1 or 2, characterized in that
each of said first (33) and second (35) lateral aper-
tures is made offset and angularly equidistant with
respect to said first (33) and adjacent second (35)
lateral aperture.

Method as in any claim hereinbefore, characterized
in that before said second step an incision operation
is provided on said lateral wall (26) in order to make
atleastalip (34) whichis subsequently bent, respec-
tively by the first plurality of tools (38) and by the
second plurality of tools (39), toward the inside of
the compartment (32) of the spacer body (28) so as
to make said first (33) and second (35) lateral aper-
tures.

Method as in claim 4, characterized in that two lips
(34) are made for each of said lateral apertures (33,
35).

Method as in any claim hereinbefore, characterized
in that at least three first lateral apertures (33) are
made in said first sub-step, and in that at least three
second lateral apertures (35) are made in said sec-
ond sub-step.

Apparatus to obtain a spacer element (10) config-
ured to be inserted between the walls (16, 17) of a
radiant panel (12) containing a heat-carrying fluid, in
which said spacer element (10) comprises a spacer
body (28), hollow inside and having a lower base
(25), a lateral wall (26) and an upper wall (27) sub-
stantially parallel to said lower base (25), so as to
define a compartment (32) of a substantially cylin-
drical shape, said apparatus comprising a plurality
of tools (38, 39) suitable to obtain, during an execu-
tion step, a plurality of lateral apertures (33, 35) in
said lateral wall (26) of said spacer body (28), char-
acterized in that it comprises a first plurality of tools
(38) and a second plurality of tools (39) associated
to a command and control unit (44), said command
and control unit (44) being suitable to command, in
a first sub-step of said execution step, the simulta-
neous drive of said first plurality of tools (38) and to
make a first plurality of said lateral apertures (33)
and, in an independent and temporally staggered
manner with respect to said first plurality of tools (38),
and in a second sub-step of said execution step, the
simultaneous drive of said second plurality of tools
(39) to make a second plurality of said lateral aper-
tures (35).

Apparatus as in claim 7, characterized in that each
of said first tools (38) is disposed in an alternate po-
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10.

1.

12.

13.

sition and angularly offset with respect to a corre-
sponding second tool (39).

Apparatus as in claim 7 or 8, characterized in that
each of said first (38) and second (39) tools are dis-
posed offset and angularly equidistant with respect
to one of said adjacent first (38) and second (39)
tools.

Apparatus as in any claim from 7 to 9, characterized
in that each of the first (38) and second (39) tools
is connected to a linear actuator (40, 41) associated
to said command and control unit (44),

Apparatus as in any claim from 7 to 10, character-
ized in that it comprises at least three of said first
tools (38) and three of said second tools (39).

Spacer element insertable between the walls (16,
17) of aradiant panel (12) containing a heat-carrying
fluid, and comprising a spacer body (28), hollow in-
side and having a lower base (25), a lateral wall (26)
provided with a plurality of lateral apertures (33, 35)
and an upper wall (27) substantially parallel to said
lower base (25), so as to define a compartment (32)
of a substantially cylindrical shape and having a lon-
gitudinal axis (X), characterized in that it is made
according to the method in claim 1, in that there are
at least six of said lateral apertures (33, 35) and in
that the diameter of said lower base (25) and of said
upper wall (27) has a maximum value of 25 mm.

Spacer element as in claim 12, characterized in
that the transverse width, that is, orthogonal to said
longitudinal axis (X), of each lateral aperture (33, 35),
is comprised between 0.2 and 0.3 times said diam-
eter.
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