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(57) A spacing comb (10) is configured so as to keep
the coils (4) of a tubular member (3) of a heat exchanger
(1) at a given distance apart from one another and being
made from a metal sheet blank (20), which extends along
a longitudinal axis (A1) and comprises a base (15); a
plurality of tabs (11), which are placed partially side by
side along the longitudinal axis (A1), and are configured
for being bent at right angles with respect to the base
(15) so as to define a plurality of spacers supported by
the base (15).
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Description

[0001] The present invention relates to a spacing comb
for a heat exchanger. In particular, the present invention
relates to a spacing comb used to space the coils of a
tubular member of a heat exchanger of a water heater
or domestic boiler.
[0002] A very commonly found heat exchanger for
heating water in water heaters or domestic boilers com-
prises a casing; and a tubular member wound in a helix
around a given axis so as to form a plurality of adjacent
coils housed inside the casing. A liquid, generally water,
passes through the helically wound tubular member,
while combustion fumes, or, more generically, hot gases,
containing water vapour flow through the casing, releas-
ing most of the heat to the liquid and condensing the
water vapour. The coils are spaced apart from each other
so as to form gaps for the path of the combustion fumes.
In particular, the heat exchanger of the type identified
above is configured to define a path for the hot gases
that extends between adjacent coils so as to optimize
the heat exchange between the hot gases and the liquid.
In this regard, the dimensions of the tubular member, the
shape of the cross section of the tubular member, and
the size of the gap between adjacent coils are very im-
portant design parameters in order to optimize the heat
exchange. Examples of spacing combs used for spacing
the coils of heat exchangers are shown in the documents
EP 1,627,190 B1, and GB 914,083.
[0003] The purpose of the present invention is to pro-
vide a spacing comb that is easy to make and at the same
time is capable of satisfying the heat exchanger’s design
parameters.
[0004] A spacing comb for a heat exchanger is
achieved in accordance with the present invention,
wherein the heat exchanger comprises a tubular member
which is configured to convey water to be heated, and is
wound in a helix about a given axis in order to form a
plurality of adjacent coils and housed in the casing; the
spacing comb being configured so as to keep the adja-
cent coils a given distance apart and being made from a
metal sheet blank which extends along a longitudinal axis
and comprises a base; a plurality of tabs, which are
placed partially side by side along the longitudinal axis
and are configured for being bent at right angles with
respect to the base so as to define a plurality of spacers
supported by the base. The spacing comb in accordance
with the present invention enables it to be made starting
from a blank sheet of the tabs, i.e. of the spacers, each
having a length greater than the pitch of the tabs them-
selves.
[0005] In particular, the tabs are V-shaped and are in-
serted one into the other, partly, along the longitudinal
axis. The particular V-shape configuration makes it pos-
sible to give the tabs a particular solidity and to make
tabs having a length greater than the pitch of the tabs.
[0006] In particular, the tabs are bent about bend lines
perpendicular to the longitudinal axis.

[0007] In particular the bending lines are distributed
along the longitudinal axis with a constant pitch.
[0008] In particular, the spacing comb comprises two
end wings, which are bent with respect to the base around
further bending lines parallel to the longitudinal axis and
extending from opposite sides of the tabs with respect to
the base. The end wings give the spacing comb greater
stiffness along the longitudinal axis A1. In this case, the
wings also have a fluid dynamic function.
[0009] A further purpose of the present invention is to
provide a heat exchanger.
[0010] In accordance with the present invention a heat
exchanger for a water heater or domestic boiler is pro-
vided, the heat exchanger comprising a casing and a
tubular member, which is configured to convey the water,
and is wound in a helix around a given axis to form a
plurality of adjacent coils and is housed within the casing;
and at least two spacing combs with at least one of the
salient characteristics identified above.
[0011] In particular, the helically wound tubular mem-
ber defines a cylindrical compartment inside the casing
into which hot gases are admitted and an annular com-
partment from which the gases are evacuated.
[0012] A further purpose of the present invention is to
provide a method for making a spacing comb.
[0013] In accordance with the present invention, a
method is provided for making a spacing comb, the meth-
od comprising the steps of:

- selecting a metal sheet having a thickness equal to
the dimensions of the interstices between the adja-
cent coils of a heat exchanger;

- shearing a blank from the metal sheet extending
along a longitudinal axis and comprising a base; a
plurality of tabs, which are placed partially side by
side along the longitudinal axis; and

- bending the tabs at right angles with respect to the
base so as to define a plurality of spacers supported
by the base.

[0014] The method according to the present invention
makes it possible to provide tabs having a length greater
than the pitch of the tabs.
[0015] The method also provides for bending the tabs
about folding lines perpendicular to the longitudinal axis
and distributed uniformly along the longitudinal axis.
[0016] The method also provides for the step of bend-
ing two end wings with respect to the base about further
folding lines parallel to the longitudinal axis so that the
end wings extend on the opposite sides of the tabs with
respect to the base.
[0017] Further characteristics and advantages of the
present invention will become apparent from the follow-
ing description of a non-limiting example of an embodi-
ment with reference to the Figures of the accompanying
drawings, wherein:

- Figure 1 is a longitudinal cross-section view, with
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parts removed for clarity, of a heat exchanger made
in accordance with the present invention;

- Figure 2 is a cross-section view, in enlarged scale
and with parts removed for clarity, of a detail of the
heat exchanger of Figure 1;

- Figure 3 is a front view, with parts removed for clarity,
of a spacing comb made in accordance with the
present invention;

- Figure 4 is a side view, with parts removed for clarity,
of the spacing comb of Figure 3;

- Figure 5 is a plan view, with parts removed for clarity,
of the spacing comb of Figure 3;

- Figure 6 is a plan view, with parts removed for clarity,
of a metal sheet and a metal sheet blank and con-
figured to make the spacing comb of Figure 3; and

- Figure 7 is a perspective view, with parts removed
for clarity and in enlarged scale, of the spacing comb
of Figure 3.

[0018] With reference to Figure 1, 1 denotes in its en-
tirety a heat exchanger, which in this case is a condensing
heat exchanger for heating water in a water heater or a
domestic boiler. The heat exchanger 1 comprises a cas-
ing 2 of cylindrical shape; and a tubular member 3, which
is wound, partly, in a helix around an axis A to form the
coils 4. In particular, the tubular member 3 is made from
aluminium or an aluminium based alloy, extruded and
then wound in a helix. The casing 2 comprises a side
wall 5 of substantially cylindrical shape and preferably
made from a metallic material such as aluminium, or a
plastic material; an end wall 6 being substantially disc-
shaped and an end wall 7 having a substantially annular
shape. The end walls 6 and 7 are attached to the side
wall 5 so as to form the casing 2 and a combustion fumes
flow chamber. In this case, the end wall 7 has a central
aperture 8 and is configured to support a cylindrically-
shaped burner, not shown in the attached Figures, which
is arranged, partly, within the combustion fumes flow
chamber. Alternatively, the hot fumes are conveyed
through the central aperture 8. The side wall 5 comprises
an aperture 9 through which combustion fumes are ex-
tracted and an aperture, not shown, for extracting the
condensate. As a whole, the helically wound tubular
member 3 defines a cylindrical compartment inside the
casing 2 into which hot gases are admitted and an an-
nular compartment from which gases are evacuated. In
use, the gas flows from the cylindrical compartment to a
tubular compartment through the interstices between the
coils and is then evacuated through the aperture 9. The
heat exchanger 1 further comprises two spacing combs
10 each of which has a plurality of tabs 11 arranged be-
tween the coils 4 and which function as spacers to pre-
cisely define the interstices, as better illustrated in Figure
2.
[0019] With reference to Figure 2, the cross-section of
the tubular member 3 is very flattened and has two walls
12 facing each other with a very large radius of curvature

and two walls 13 facing each other with a much smaller
radius of curvature than the radius of curvature of the
walls 12 and which are much shorter than the walls 12.
The tubular member 3 also has wings 14 along the walls
13. Accordingly, the cross-section as a whole has much
larger dimensions in the radial direction with respect to
the axis A (Figure 1) than in its axial dimensions with
respect to the axis A (Figure 1). Furthermore, in accord-
ance with the design parameters, the spacing of the coils
4 is very small. In the light of these design parameters
of the heat exchanger 1, the length L of the tabs 11 is
significantly greater than the pitch P of the tabs 11.
[0020] With reference to Figures 3, 4, 5, and 7 the spac-
ing comb 10 extends along a longitudinal axis A1, and
comprises a base 15 for supporting the plurality of tabs
11 and two wings 16. Each tab 11 forms a right angle
with respect to the base 15 corresponding with a respec-
tive bending line 17 perpendicular to the longitudinal axis
A1. In particular, each tab is V-shaped and is attached
to the base 15 corresponding with two section of the fold-
ing line 17, while the apex of the V defines the free end.
[0021] Each end wing 16 forms an angle with the base
15 corresponding with a respective folding line 18 parallel
to the longitudinal axis A1. The end wings 16 have the
function of stiffening the spacing comb 10 and, at the
same time, the function of slowing down the flow of the
gases in the circumferential direction along the tubular
compartment. In fact, the distance between the free end
of the end wing 16 and the cylindrical part defines the
section in which the gases travel in a circumferential di-
rection. The free ends of the end wings 16 have an in-
dented profile.
[0022] The spacing comb 10 is obtained by shearing
and bending a metal sheet 19 as better shown in Figure
6. The method involves selecting a sheet 19 with a thick-
ness equal to the size of the gaps. Subsequently, a blank
20 is sheared from the sheet metal 19, which comprises
the base 15, the tabs 11 lying in the same plane as the
base 15, and the wings 16 lying on the same plane of
the base 15. In this case, the wings 16 are located side
by side, partly along the longitudinal axis A1, and are
joined to the base solely corresponding with the folding
lines 17. Subsequently, the tabs 11 and the wings 16 are
folded about the respective fold lines 17 and 18 on op-
posite sides with respect to the base 15.
[0023] Finally, it is apparent that the comb of the
present invention may be subject to modifications and
variations without departing from the scope of the ap-
pended claims.

Claims

1. A spacing comb for a heat exchanger, wherein the
heat exchanger (1) comprises a tubular member (3),
which is configured to convey water, and is wound
in a helix about a given axis (A) in order to form a
plurality of adjacent coils (4); the spacing comb (10)
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being configured so as to keep the adjacent coils (4)
a given distance apart and being made from a metal
sheet blank (20), which extends along a longitudinal
axis (A1) and comprises a base (15); a plurality of
tabs (11), which are placed partially side by side
along the longitudinal axis (A1), and are configured
for being bent at right angles with respect to the base
(15) so as to define a plurality of spacers supported
by the base (15).

2. The spacing comb as claimed in claim 1, wherein
the tabs (15) are V-shaped are partially inserted one
in the other along the longitudinal axis (A1).

3. The spacing comb as claimed in claim 1 or 2, wherein
the tabs (11) are bent about folding lines (17) per-
pendicular to the longitudinal axis (A1).

4. The spacing comb as claimed in any one of the fore-
going claims, and comprising two end wings (16),
which are bent with respect to the base (15) about
further folding lines (18) parallel to the longitudinal
axis (A1) and extend on the opposite side of the tabs
(11) with respect to the base (15).

5. The spacing comb as claimed in claim 4, wherein
each end wing (16) has a free, indented edge.

6. A heat exchanger for a domestic boiler or a water
heater, the heat exchanger comprising a casing (2);
and a tubular member (3), which is configured to
convey water, and is wound in a helix about a given
axis (A) in order to form a plurality of adjacent coils
(4) housed in the casing (2); and at least two spacing
combs (10), each of which has the features claimed
in any one of the claims from 1 to 5, wherein each
tab (11) is compressed between two adjacent coils
(4).

7. The heat exchanger as claimed in claim 6, wherein
the tubular member (3) wound in a helix defines a
cylindrical compartment inside the casing (2) into
which hot gases are admitted and an annular com-
partment from which the gases are evacuated.

8. A method for making a spacing comb, the method
comprising the steps of:

- selecting a metal sheet (19) having a thickness
equal to the dimensions of the interstices be-
tween the adjacent coils (4) of a heat exchanger
(1);
- shearing a blank (20) from the metal sheet (19)
extending along a longitudinal axis (A1) and
comprising a base (15); a plurality of tabs (11),
which are placed partially side by side along the
longitudinal axis (A1); and
- bending the tabs (11) at right angles with re-

spect to the base (15) so as to define a plurality
of spacers supported by the base (15).

9. The method as claimed in claim 8, and comprising
the step of bending the tabs (11) about folding lines
(17) perpendicular to the longitudinal axis (A1) and
distributed uniformly along the longitudinal axis (A1).

10. The method as claimed in claim 8 or 9, and compris-
ing the step of bending two end wings (16) with re-
spect to the base (15) about further folding lines (18)
parallel to the longitudinal axis (A1) so that the end
wings (16) extend on the opposite sides of the tabs
(11) with respect to the base (15).
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