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(54) Refrigerating appliance of the no-frost type, in particular for household use

(57) The present invention relates to a refrigerating
appliance (1) of the no-frost type, in particular for house-
hold use, comprising:
- at least one internal compartment (10, 20) for preserving
foodstuffs, defined by a thermoformed cell (41), in par-
ticular said internal compartment (10, 20) comprising a
freezer compartment (20);
- a refrigerating chamber (30) comprising an evaporator
(31) adapted to cool the air and a fan (32) for circulating
the air inside said at least one internal compartment (10,
20);
- a duct (40) for distributing the cooling air coming from
the fan (32) into said refrigerating appliance (1).

The invention is characterised in that said duct (40)
is obtained when thermoforming said thermoformed cell
(41), in particular by shaping said thermoformed cell (41)
in a manner such that it includes a projection extending
towards a back wall (2) of the refrigerating appliance (1).
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Description

[0001] The present invention relates to a refrigerating
appliance of the no-frost type, in particular for household
use, according to the preamble of claim 1.
[0002] The present invention also relates to a method
for making said refrigerating appliance.
[0003] In no-frost refrigerating appliances, heat is re-
moved from foodstuffs by forced convection, thus gen-
erating a circulation of cooling air inside the appliance;
this feature distinguishes no-frost refrigerating applianc-
es from static ones, i.e. without forced convection.
[0004] Another essential difference between no-frost
and static refrigerating appliances is the different mode
of defrosting, which is controlled electronically in no-frost
refrigerating appliances (hence the designation "no-
frost"), whereas it must be carried out manually in static
refrigerating appliances.
[0005] Known no-frost refrigerating appliances have
at least one inner compartment for preserving foodstuffs.
They typically comprise two inner compartments kept at
different temperatures, thus providing at least two differ-
ent foodstuff preservation states, in particular a refriger-
ator compartment suitable for preserving fresh foods at
a temperature between 0°C and 10°C and a freezer com-
partment suitable for preserving frozen foods at a tem-
perature between -15°C and -30°C; such refrigerating
appliances are commonly referred to by those skilled in
the art of household refrigeration as "double-door" or
"combined" refrigerators, depending on the relative po-
sition of the two compartments. In a "double-door" refrig-
erating appliance, the freezer compartment is above the
refrigerator compartment, whereas in a "combined" re-
frigerating appliance the freezer compartment is located
at the bottom.
[0006] Furthermore, no-frost refrigerating appliances
are equipped with a refrigerating chamber comprising:

- an evaporator adapted to cool the air;
- a fan for circulating the air inside the refrigerating

appliance.

[0007] One example of a no-frost refrigerating appli-
ance is described in the International patent application
published under No. WO2006120058.
[0008] In this patent application, the fan delivers the
cooling air into a duct adapted to distribute the cooling
air into the refrigerator, said duct being formed by a U-
shaped section made of plastic material associated with
a sheet made of insulating material.
[0009] In particular, the U-shaped section and the
sheet are positioned in the space existing between an
outer housing of the refrigerating appliance and an inner
compartment (refrigerator compartment and/or freezer
compartment) for preserving foodstuffs; such positioning
is done by securing the U-shaped portion to the rear part
of said inner compartment with the sheet of insulating
material in between, in order to insulate the inner com-

partment from the cooling air flowing inside the U-shaped
portion.
[0010] Once the U-shaped section and the insulating
sheet have been secured to the inner compartment,
which step is usually carried out by using adhesive ma-
terial, the space between the outer housing of the refrig-
erating appliance and the U-shaped section is filled with
insulating foam made of plastic material, e.g. poly-
urethane.
[0011] However, no-frost refrigerating appliances in
accordance with said patent application have shown a
few drawbacks, mainly due to the particular design of the
duct used for distributing the cooling air into the refriger-
ating appliance.
[0012] In fact, securing the U-shaped section and the
sheet to the inner compartment of the refrigerating ap-
pliance necessarily involves increased costs for manu-
facturing the refrigerating appliance.
[0013] A further drawback of the above-described so-
lution is that, when assembling the refrigerating appli-
ance, the elements forming the cooling air distribution
duct may be displaced from the desired position, e.g.
when filling with insulating foam the space between the
outer housing of the refrigerating appliance and the U-
shaped section; it is clear that a displaced duct will inev-
itably impair the functionality of the whole refrigerating
appliance.
[0014] Another drawback of said solution is that during
the foaming step there may be leaks of insulating foam
into the cooling air distribution duct, in particular if the
duct has not been properly secured.
[0015] In this frame, it is the main object of the present
invention to provide a refrigerating appliance of the no-
frost type, in particular for household use, adapted to
overcome the above-described drawbacks and to prove
especially efficient and economical.
[0016] It is another object of the present invention to
provide a refrigerating appliance of the no-frost type, in
particular for household use, so designed as to ensure
an optimal exploitation of the inner spaces of the appli-
ance itself, for the purpose of most effectively using the
available volumes for food preservation.
[0017] It is a further object of the present invention to
provide a refrigerating appliance of the no-frost type, in
particular for household use, wherein the cooling air dis-
tribution duct can ensure adequate functionality of the
whole appliance.
[0018] It is yet another object of the present invention
to provide a refrigerating appliance of the no-frost type,
in particular for household use, wherein there may be no
leaks of foam into the duct during the step of foaming the
space between the outer housing of the refrigerating ap-
pliance and the duct itself.
[0019] These objects are achieved by the present in-
vention through a refrigerating appliance of the no-frost
type, in particular for household use, incorporating the
features set out in the appended claims, which are in-
tended as an integral part of the present description.
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[0020] Further objects, features and advantages of the
present invention will become apparent from the follow-
ing detailed description and from the annexed drawings,
which are supplied by way of non-limiting example,
wherein:

- Fig. 1 is a sectional side view of a refrigerating ap-
pliance according to the present invention;

- Fig. 2a is a sectional top view of a detail of the re-
frigerating appliance according to the present inven-
tion;

- Fig. 2b is a partial and schematic view of the rear
part of the refrigerating appliance according to the
present invention.

[0021] Referring now to Fig. 1, reference numeral 1
designates a refrigerating appliance, in particular for
household use, according to the present invention.
[0022] The refrigerating appliance 1 is a no-frost unit,
i.e. of the type in which heat is removed by forced con-
vection by means of cooling air circulating therein.
[0023] Said refrigerating appliance 1 comprises at
least one inner compartment 10, 20 for preserving food-
stuffs.
[0024] In particular, the refrigerating appliance 1 com-
prises a freezer compartment 20 suitable for preserving
frozen foods (usually at a temperature between -15°C
and -30°C); in addition, said refrigerating appliance may
also comprise a refrigerator compartment 10 suitable for
preserving fresh foods (usually at a temperature between
0°C and 10°C).
[0025] In the drawing of Fig. 1, the freezer compart-
ment 20 is arranged on top of the refrigerator compart-
ment 10; it is however clear that the arrangement of the
compartments 10, 20 may also be different, i.e. the freez-
er compartment 20 may alternatively be located under
the refrigerator compartment 10.
[0026] Said at least one inner compartment 10, 20 is
defined by a thermoformed cell 41 and is closed by a
respective door 11, 21; in particular, a first door 11 is
used for closing the refrigerator compartment 10, and a
second door 21 is used for closing the freezer compart-
ment 20.
[0027] The representation of the refrigerating appli-
ance 1 provided in Fig. 1 only shows some of the items
commonly arranged inside a refrigerating appliance 1,
such as a plurality of shelves 12 positioned at different
heights; for simplicity, some other common components
of a refrigerating appliance 1 are not shown in Fig. 1.
[0028] The refrigerating appliance 1 is provided with a
refrigerating chamber 30 comprising:

- an evaporator 31 adapted to cool the air;
- a fan 32, in particular a centrifugal one, for circulating

the cooling air inside the refrigerating appliance 1.

[0029] Preferably, said refrigerating chamber 30 is ob-
tained in a space between the refrigerator compartment

10 and the freezer compartment 20, and said evaporator
31 is arranged horizontally inside said refrigerating cham-
ber 30.
[0030] As known, the refrigerating power is generated
by a compressor (not shown in Fig. 1) belonging to a
refrigerating circuit which also includes the evaporator
31. Fig. 1 does not show the other components of the
refrigerating circuit, in that such components are well
known to those skilled in the art of household refrigera-
tion; also, the drawing does not show a defrosting device
which may be associated with the evaporator 31.
[0031] The refrigerating appliance 1 comprises a duct
40 for distributing the cooling air coming from the fan 32.
[0032] Consequently, the cooling air generated by the
evaporator 31 is moved by the fan 32 and released inside
the duct 40, from which it flows partly into the freezer
compartment 20 and partly into the refrigerator compart-
ment 10; in Fig. 1 the path followed by the cooling air
inside the refrigerating appliance 1 is shown by a plurality
of arrows A.
[0033] As far as the refrigerator compartment 10 is
concerned, the air can be conveyed through suitable dis-
tribution means, such as, for example, a gate valve (not
shown in Fig. 1); said gate valve, which is traditionally
installed in double-door or combined refrigerating appli-
ances and is known to those skilled in the art of household
refrigeration as "damper", adjusts the flow rate of the
cooling air supplied to the refrigerator compartment 10
depending on the temperature therein.
[0034] After having subtracted heat by forced convec-
tion from the foodstuffs contained in the refrigerator com-
partment 10 and in the freezer compartment 20, and hav-
ing thus warmed up, the cooling air then returns to the
refrigerating chamber 30 and to the evaporator 31, in
particular through an intake duct 13.
[0035] According to the present invention, said duct 40
is obtained when thermoforming said thermoformed cell
41, in particular by shaping said thermoformed cell 41 in
a manner such that it includes a projection extending
towards a back wall 2 of the refrigerating appliance 1.
[0036] Said projection preferably has three contiguous
portions, a pair of first portions 41a being substantially
perpendicular to said back wall 2 and a second portion
41b being substantially parallel to said back wall 2, so
that said duct 40 has a substantially rectangular cross-
section, as shown in Fig. 2a.
[0037] The particular design of the cooling air distribu-
tion duct 40 according to the present invention allows to
cut down the production costs of the refrigerating appli-
ance 1, since it is not necessary to use any specific com-
ponent in order to delimit said duct 40. Furthermore, said
design ensures that the refrigerating appliance 1 is highly
efficient, in that the duct 40 only takes up little space and
does not cause a loss of volumes which can be used for
preserving foodstuffs.
[0038] The design of the duct 40 prevents it from un-
dergoing undesired displacements when the refrigerat-
ing appliance 1 is assembled.
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[0039] As can also be seen in Fig. 2a, the refrigerating
appliance 1 preferably comprises an insulating foam 3
made of plastic material, in particular polyurethane,
adapted to occupy the inner space between the back wall
2 and said thermoformed cell 41.
[0040] The particular design of the duct 40 according
to the present invention prevents the foam 3 from leaking
into the duct 40 during the foaming step, since said foam
3 is inserted between the back wall 2 and said thermo-
formed cell 41.
[0041] In addition, the refrigerating appliance 1 com-
prises at least one sheet 42 (also visible in Fig. 1) which
can be associated with the thermoformed cell 41 for clos-
ing the duct 40.
[0042] Said sheet 42 comprises at least one appendix
43 extending within the duct 40 in the same direction as
that of the cooling air flow and acting as a reference el-
ement for properly positioning the sheet 42 relative to the
thermoformed cell 41. Preferably, said at least one ap-
pendix 43 comprises a pair of substantially parallel ap-
pendices 43.
[0043] Said sheet 42 further comprises a plurality of
apertures 44 (also visible in Fig. 1) which allow the cooling
air to flow into the refrigerator compartment 10 and/or
into the freezer compartment 20.
[0044] The refrigerating appliance 1 preferably com-
prises sealing elements 45, in particular made of spongy
material, arranged between the thermoformed cell 41
and the sheet 42 to prevent any leakage of cooling air.
[0045] Said sealing elements 45 may be positioned as
follows:

- in the duct 40, in particular between the thermofor-
med cell 41 and the appendices 43 of the sheet 42,
and/or

- outside the duct 40, between the thermoformed cell
41 and the sheet 42.

[0046] As can be seen in Fig. 2b, which shows a rear
view of the refrigerating appliance 1, in particular of the
freezer compartment 20, said sheet 42 substantially has
the same dimensions as the inner compartment 10, 20
in which it is inserted, and can be associated with the
thermoformed cell 41 through fastening means 46.
[0047] Preferably, said fastening means comprise a
plurality of screws 46, in particular a first screw 46 being
positioned substantially at the centre of the sheet 42 and
further screws 46 being positioned substantially near the
corners of the sheet 42.
[0048] Fig. 3 also shows that said thermoformed cell
41 comprises at least a first 40A and a second 40B ducts
for ensuring adequate cooling of the internal compart-
ment 10, 20, in particular of the freezer compartment 20.
[0049] A method for making a refrigerating appliance
1 of the no-frost type, in particular for household use, will
now be described, which comprises:

- at least one internal compartment 10, 20 for preserv-

ing foodstuffs, defined by a thermoformed cell 41, in
particular said internal compartment 10, 20 compris-
ing a freezer compartment 20;

- a refrigerating chamber 30 comprising an evaporator
31 adapted to cool the air and a fan 32 for circulating
the air inside said at least one internal compartment
10, 20;

- a duct 40 for distributing the cooling air coming from
the fan 32 into said refrigerating appliance 1.

[0050] According to the present invention, said method
comprises a step of thermoforming said thermoformed
cell 41 in a manner such that the latter includes a projec-
tion extending towards a back wall 2 of the refrigerating
appliance 1 for the purpose of obtaining said duct 40.
[0051] According to the present invention, said projec-
tion is so designed as to include three contiguous portions
41a, 41b, a pair of first portions 41a being substantially
perpendicular to said back wall 2 and a second portion
41b being substantially parallel to said back wall 2, so
that said duct 40 has a substantially rectangular cross-
section (as can be seen in the sectional top view of Fig.
2a).
[0052] The method according to the present invention
further comprises the following steps:

a) inserting an insulating foam 3 made of plastic ma-
terial, in particular polyurethane, in the space be-
tween said back wall 2 and said thermoformed cell
41;
b) associating a sheet 42 with the thermoformed cell
41 for closing the duct 40.

[0053] Preferably, said step b) is carried out by insert-
ing a pair of appendices 43 into said duct 40, in particular
said appendices 43 being obtained when moulding said
sheet 42 and being adapted to be used as reference el-
ements for properly positioning the sheet 42 relative to
the thermoformed cell 41.
[0054] Furthermore, said step b) is preceded by the
application of sealing elements 45 to the sheet 42, said
sealing elements 45 being adapted to prevent any leak-
age of cooling air between the thermoformed cell 41 and
the sheet 42.
[0055] The features and advantages of the refrigerat-
ing appliance and manufacturing method thereof accord-
ing to the present invention are apparent from the above
description.
[0056] In particular, the present invention allows the
cooling air distribution duct 40 according to the present
invention and, as a result, the refrigerating appliance 1
to be manufactured at lower costs.
[0057] Another advantage of the present invention is
that such a design allows to obtain a highly efficient re-
frigerating appliance 1, since the duct 40 only takes up
little space and does not cause a loss of volume which
can be used for preserving foodstuffs.
[0058] A further advantage of the present invention is
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that the particular design of the duct 40 prevents said
duct 40 from undergoing undesired displacements when
assembling the refrigerating appliance 1, thus complying
with the production specifications of the refrigerating ap-
pliance 1.
[0059] Yet another advantage of the present invention
is that said design of the duct 40 prevents the foam from
leaking into the duct 40 during the foaming step.
[0060] It is however clear that many changes may be
made to the refrigerating appliance and to the manufac-
turing method thereof according to the present invention,
and that in its practical implementation the various com-
ponents may have different shapes and arrangements
or be replaced with other technically equivalent elements
without departing from the novelty spirit of the inventive
idea.
[0061] It can therefore be easily understood that the
present invention is not limited to the above-described
refrigerating appliance and manufacturing method there-
of, but may be subject to many modifications, improve-
ments or replacements of equivalent parts and elements
without departing from the inventive idea, as clearly spec-
ified in the following claims.

Claims

1. A refrigerating appliance (1) of the no-frost type, in
particular for household use, comprising:

- at least one internal compartment (10, 20) for
preserving foodstuffs, defined by a thermofor-
med cell (41), in particular said internal compart-
ment (10, 20) comprising a freezer compartment
(20);
- a refrigerating chamber (30) comprising an
evaporator (31) adapted to cool the air and a fan
(32) for circulating the air inside said at least one
internal compartment (10, 20);
- a duct (40) for distributing the cooling air com-
ing from the fan (32) into said refrigerating ap-
pliance (1),

characterised in that
said duct (40) is obtained when thermoforming said
thermoformed cell (41), in particular by shaping said
thermoformed cell (41) in a manner such that it in-
cludes a projection extending towards a back wall
(2) of the refrigerating appliance (1).

2. A refrigerating appliance (1) according to claim 1,
characterised in that said projection has three con-
tiguous portions (41a, 41b), a pair of first portions
(41a) being substantially perpendicular to said back
wall (2) and a second portion (41b) being substan-
tially parallel to said back wall (2), so that said duct
(40) has a substantially rectangular cross-section.

3. A refrigerating appliance (1) according to claim 1,
characterised by comprising an insulating foam (3)
made of plastic material, in particular polyurethane,
adapted to fill the inner space between the back wall
(2) and said thermoformed cell (41).

4. A refrigerating appliance (1) according to claim 1,
characterised by comprising at least one sheet (42)
which can be associated with the thermoformed cell
(41) for closing the duct (40).

5. A refrigerating appliance (1) according to claim 4,
characterised in that said sheet (42) comprises at
least one appendix (43) extending within the duct
(40) in the same direction as that of the cooling air
flow and acting as a reference element for properly
positioning the sheet (42) relative to the thermofor-
med cell (41).

6. A refrigerating appliance (1) according to claim 5,
characterised in that said at least one appendix
(43) comprises a pair of substantially parallel appen-
dices (43).

7. A refrigerating appliance (1) according to claim 4,
characterised in that said sheet (42) comprises a
plurality of apertures (44) allowing the cooling air to
flow into the refrigerator compartment (10) and/or
into the freezer compartment (20).

8. A refrigerating appliance (1) according to claim 4,
characterised by comprising sealing elements
(45), in particular made of spongy material, arranged
between the thermoformed cell (41) and the sheet
(42) to prevent any leakage of cooling air.

9. A refrigerating appliance (1) according to claim 1,
characterised in that said thermoformed cell (41)
comprises at least a first (40A) and a second (40B)
ducts for ensuring adequate cooling of the internal
compartment (10, 20), in particular of the freezer
compartment (20).

10. A refrigerating appliance (1) according to claim 1,
characterised in that said evaporator (31) is posi-
tioned horizontally inside said refrigerating chamber
(30).

11. A method for making a refrigerating appliance (1) of
the no-frost type, in particular for household use,
comprising:

- at least one internal compartment (10, 20) for
preserving foodstuffs, defined by a thermofor-
med cell (41), in particular said internal compart-
ment (10, 20) comprising a freezer compartment
(20);
- a refrigerating chamber (30) comprising an
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evaporator (31) adapted to cool the air and a fan
(32) for circulating the air inside said at least one
internal compartment (10, 20);
- a duct (40) for distributing the cooling air com-
ing from the fan (32) into said refrigerating ap-
pliance (1),

characterised in that
said method comprises a step of thermoforming said
thermoformed cell 41 in a manner such that the latter
includes a projection extending towards a back wall
(2) of the refrigerating appliance (1) for the purpose
of obtaining said duct (40).

12. A method according to claim 11, characterised in
that said projection has three contiguous portions
(41a, 41b), a pair of first portions (41a) being sub-
stantially perpendicular to said back wall (2) and a
second portion (41b) being substantially parallel to
said back wall (2), so that said duct (40) has a sub-
stantially rectangular cross-section.

13. A method according to claim 11, characterised by
comprising the following steps:

a) inserting an insulating foam (3) made of plas-
tic material, in particular polyurethane, in the
space between said back wall (2) and said ther-
moformed cell (41);
b) associating a sheet (42) with the thermofor-
med cell (41) for closing the duct (40).

14. A method according to claim 13, characterised in
that said step b) is carried out by inserting a pair of
appendices (43) into said duct (40), in particular said
appendices (43) being obtained when moulding said
sheet (42) and being adapted to be used as refer-
ence elements for properly positioning the sheet (42)
relative to the thermoformed cell (41).

15. A method according to claim 13, characterised in
that said step b) is preceded by the application of
sealing elements (45) to the sheet (42), said sealing
elements (45) being adapted to prevent any leakage
of cooling air between the thermoformed cell (41)
and the sheet (42).
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