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Description

[0001] The present invention refers to an improved
type of refrigeration apparatus, which is provided with
at least a removable container adapted to hold food
items that must be slightly heated up immediately before
use, such as in particular butter.

[0002] For reasons of greater simplicity, this descrip-
tion will merely cover a refrigeration apparatus provided
with a single food storage compartment. However, it
must be appreciated that the present invention may be
freely extended to also cover other types of refrigeration
or freezing apparatuses.

[0003] Largely known in the art are refrigeration ap-
paratuses that are provided with removable containers
adapted to store butter and heat it up so as to make it
easier for it to be conveniently spread.

[0004] Such a refrigerator is disclosed in
JP03175252.
[0005] Furthermore, the patent publication US

5,839.507 discloses a refrigeration apparatus that is
provided with a removable container, which is arranged
on a shelf of the door liner of said apparatus, and a cavity
provided in the ceiling of the storage compartment in
such a manner as to enable said container, the top por-
tion of which is provided with an aperture, to be located
exactly under said cavity when the door of the apparatus
is closed. Such a cavity accommodates the lamp used
to illuminate the storage compartment of the refrigera-
tion apparatus. This lamp is switched on, ie. energized
in a selective manner, in particular an intermittent man-
ner, so that, when the door of the refrigeration apparatus
is closed, said lamp is anyway able to illuminate and, as
a result, slightly heat up the butter held in the container
therebelow through the afore cited aperture.

[0006] While this solution appears to be rather effec-
tive in attaining the main purpose thereof, consisting in
allowing the butter to be selectively and slightly heated
up even whenitis being stored inside the closed storage
compartment of the refrigeration apparatus, it however
still has a number of drawbacks that practically prevent
it from being able to be used in an altogether advanta-
geous manner. These drawbacks can be summarized
as follows:

1) The energization, albeit intermittent, of the lamp
when the door of the refrigeration apparatus is
closed, ie. when the latter is not being used, causes
the energy usage of the same apparatus to in-
crease; furthermore, the heating effect that thereby
unavoidably takes place inside the cold storage
compartment as a whole, requires to be compen-
sated by a correspondingly longer running time of
the refrigerating unit, ie. the compressor, thereby
bring about a further undesirable increase in the en-
ergy usage of the apparatus.

2) Owing to the lamp actually illuminating and, as a
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result, heating up the entire container, a uniform
temperature is generated in the container itself all
around the piece of butter held therein, which is
therefore heated up by all of the exposed surfaces
of said container; this fact is generally known to
practically cause the organoleptic and hygienic
properties of the butter to undergo a quick decay,
and ultimately sets serious limits to the actual stor-
age duration or preservability thereof. One of the
most obvious consequences of such a fact is also
that, if the butter in the container is used just to a
reduced extent, the butter itself nevertheless grows
rancid quite quickly and must therefore be thrown
away.

3) A third drawback derives directly from the far
greater complexity and, as a result, cost of the cir-
cuits and devices needed to such a purpose, such
as in particular the additional thermostat switch and
the circuits required to control the temperature and,
therefore, the illumination of the container.

4) A fourth major drawback derives from the fact
that two different functions are actually activated by
using a single and same device; in other words,
both the illumination function and the butter-heating
function are solely based on the same lamp. Such
a solution, albeit quite cost-effective from a strictly
manufacturing-related point of view, has however
the disadvantage of subordinating a function that is
given a certain priority, ie. heating up the butter, to
a function that is on the contrary considered gener-
ally as a secondary one, ie. the internal lighting of
the storage compartment. In practice, if the lamp
breaks or burns off, ie. an event that cannot be con-
sidered as being inherently so serious, instead of
providing for it to be replaced without any particular
urgency, as this usually occurs in most cases, the
need arises here for it to be replaced immediately,
otherwise the butter-heating function would be
practically lost in the meantime.

[0007] It would therefore be desirable, and is actually
a major purpose of the present invention, to provide a
refrigeration apparatus, preferably a household-type
one, which is provided with at least a storage compart-
ment adapted to solely heat up and, therefore, soften
the upper layers of the pat of butter, is further capable
of doing away with the afore described drawbacks, and
is finally capable of being manufactured in a more eco-
nomical manner, ie. at lower costs, as well as operating
in a simple and reliable manner.

[0008] According to the invention this object is
achieved by a refrigerator as defined in claim 1.
[0009] This aim is reached according to the present
invention in a particular type of refrigeration apparatus
provided with a butter-heating compartment, or contain-
er, which is described below by way of non-limiting ex-
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ample with reference to the accompanying drawings, in
which:

- Figure 1 is a perspective view of a food storage
compartment with a type of butter-heating container
according to the present invention;

- Figure 2 is a perspective view of the sole butter-
heating container illustrated in Figure 1;

- Figure 3 is an exploded view of the major compo-
nent parts of the butter-heating container shown in
Figure 2:

- Figure 4 is a median vertical plane sectional view,
according to the section A - A, of one of the compo-
nent parts illustrated in Figure 3;

- Figure 5 is a view of a portion of said butter-heating
container, as seen according to the view "D" of Fig-
ure 3.

[0010] With reference to the Figures, a refrigeration
apparatus according to the present invention comprises
at least an inner food storage compartment 1, in which
there is arranged a container 2 for storing and selective-
ly heating up a pat of butter 3 held therein.

[0011] This container 2 is mainly formed by: a lower
body 4, an upper body 5, an irradiation screen 10 and
a support tray 9.

[0012] This support tray 9 comprises a bottom plate
18 adapted to be inserted between appropriate ribs 8
provided internally on the lower body 4, and a vertical
wall 7 which is applied on to the front edge of said bottom
plate 18 and is so positioned and sized as to at the same
time act as the closing element of the container and the
seizing element for pulling out/pushing in said bottom
plate 18 of the same container.

[0013] On the downward facing side of said upper
body 5 there is applied a metal surface 10, which is pref-
erably a highly conductive one and, therefore, ideally
made of such a material as aluminium.

[0014] Asillustrated in the Figures, this metal surface
10 is formed in the shape of roughly a barrel; in other
words, it is constituted by two mutually opposing vertical
walls 11 and 12, which are joined to each other by an
upper curved surface 13 delimiting the central portion of
said upper body 5 at the bottom thereof.

[0015] Above this curved surface 13, in contact there-
with, there is positioned a PTC device 33, preferably of
a flat construction.

[0016] The reason why such a PTC device is actually
used instead of a traditional resistive element will be ex-
plained further on in this description.

[0017] In view of promoting the contact between the
PTC device and said upper curved surface 13, the latter
is so shaped, in the central portion thereof, so as to fea-
ture a downward protruding camber-like bulge 14 that
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forms, on the upper side of said curved surface 13, a
niche 15 so sized as to be capable of at least partially
accommodating said PTC element, as this is shown in
a simplified manner in Figure 4.

[0018] In this way the assurance is given, as this has
been widely demonstrated by exhaustive experiments
and test runs in the laboratory, that the heat issued by
said PTC element is almost entirely transferred by con-
duction to said niche 15 which, by quickly heating up to
approximately 140°C, is then capable of irradiating such
a heat in a direction that is of course orthogonal to the
surface thereof and, therefore, downwards and, as a re-
sult, exactly onto the top zone 16 of the pat of butter 3
arranged therebelow.

[0019] Those skilled in the art may object that the ac-
tion of said PTC device might well extend to also heat
up, albeit to a lesser extent, said vertical walls 11 and
12, so that these can radiate heat towards the side por-
tions of the pat of butter 3, thereby partly nullifying the
actual purpose and the advantages of the present in-
vention. It has however been ascertained that, if said
PTC device is well inserted in said niche 15, which
should therefore be adequately deep, only a negligible
part of the heat generated by the PTC device will be
transferred to said side walls 11 and 12, while most of
the generated heat is actually transferred to said niche
and, from the latter, irradiated downwards.

[0020] It has also been observed that, in view of
achieving a more intensive radiation from above and a
far less intensive radiation on the sides, it proves ade-
quate for the radiation to be as short as possible, in such
a manner as to perform a radiation transient that privi-
leges to a still greater extent the radiation from above,
ie. downwards rather than sidewise. However, in order
to be able to transmit the thermal energy required to sof-
ten the upper layer of the pat of butter, the need arises,
given the quite short period of time that is available to
such a purpose (in view of preventing that also the air
is heated up thereby), for the power input to said PTC
device to be very high initially, so as to enable it to ab-
sorb and irradiate as much energy as possible in as
short a period of time as possible; furthermore said pow-
er should be significantly greater than the power output
that can be ensured by traditional butter-heating devic-
es, such as for example the one described in the afore
cited patent publication.

[0021] Thesereasons actually explain why on the one
hand the use of a PTC device is considered the pre-
ferred option and, on the other hand, why said PTC de-
vice is required to ensure an elevated rated power out-
put, of at least 200 W, as determined experimentally.
[0022] However, since such a PTC device must oper-
ate for a time as strictly necessary for the upper layers
of the pat of butter to soften, and shall then be de-ener-
gized immediately thereupon, since also the other por-
tions of the butter would otherwise undergo heating, it
is highly preferable that such a de-energization of the
PTC device is carried out automatically by appropriate
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electric timer circuits, wherein such circuits must most
obviously be activated by the same energization com-
mand sent to said PTC device, most advantageously by
an appropriate switch 17 situated outside the container
2.

[0023] It will be appreciated that other embodiments
of the present invention are possible, as well. So, for
example, it may also prove suitable, under certain points
of view, for a PTC device to be still used as a heat-radi-
ation source arranged in this case not above, but rather
under the ceiling of said metal surface 10, in such aman-
ner as to enable the latter to also act as a reflector to
reflect part of the issued radiation and directs it again
downwards.

[0024] Such a solution would certainly have the ad-
vantage of a greater thermal efficiency, but could give
rise to some problem as far as the safety of the container
as a whole is concerned.

[0025] Furthermore, said tray 9 must be as inert as
possible to the effects of the radiations that can heat it
up under the risk, therefore, that the tray itself may be-
come capable of heating by conduction the pat of butter
from the bottom upwards. In view of avoiding such arisk,
said tray 9 is advantageously made of a thermally insu-
lating, heat resistant material, preferably a thermoplas-
tic material containing polycarbonates.

Claims

1. Refrigerator or freezer apparatus, in particular of
the type for use in the home, comprising:

- atleastafood storage compartment (1) provid-
ed with a container (2) adapted to hold and pre-
serve a specific food item, particularly butter, in
which said container is provided with appropri-
ate means adapted to let said specific food item
undergo a heat treatment, consisting substan-
tially of an infrared radiation that hits said spe-
cific food above,

characterized in that said means, providing said
heat treatment, comprise a PTC device (33).

2. Refrigeration apparatus according to claim 1, char-
acterized in that a metal surface (10) is arranged
atleast on the ceiling of said container, and that said
PTC device (33) is positioned under said thermally
conductive metal surface, so that the latter acts as
a reflector to reflect said infrared radiation.

3. Refrigeration apparatus according to claim 1, char-
acterized in that a thermally conductive metal sur-
face (10) is arranged at least on the ceiling of said
container, and that said heat-radiation source is po-
sitioned above said thermally conductive metal sur-
face in contact therewith.
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4. Refrigeration apparatus according to claim 3, char-
acterized in that said thermally conductive metal
surface is provided, in a substantially central portion
thereof, with a downward facing camber-like swell-
ing (14), and that this camber-like swelling creates,
on the upper side of said metal surface, a niche (15)
in which said PTC device (33) is accommodated at
least partially.

Patentanspriiche

1. KuUhl- oder Gefriergerat, insbesondere vom Typ fir
die Verwendung im Haushalt, welches umfasst:

- mindestens ein Fach (1) fir die Lagerung von
Nahrungsmitteln, welches mit einem Behalter
(2) ausgestattet ist, der so ausgelegt ist, dass
in ihm ein spezieller Nahrungsmittelartikel, ins-
besondere Butter, aufbewahrt und vor Verderb
geschutzt wird, wobei der genannte Behalter
mit geeigneten Mitteln ausgestattet ist, welche
so ausgelegt sind, dass der genannte Nah-
rungsmittelartikel einer thermischen Behand-
lung unterzogen wird, welche im Wesentlichen
aus einer Infrarotstrahlung besteht, die von
oben auf den genannten Nahrungsmittelartikel
auftrifft, dadurch gekennzeichnet, dass die
genannten Mittel, welche die genannte thermi-
sche Behandlung bewirken, eine PTC-vorrich-
tung (33) umfassen.

2. Kihlgerat gemal Anspruch 1, dadurch gekenn-
zeichnet, dass eine Metallflache (10) zumindest an
der Oberseite des genannten Behalters angeordnet
ist und dass die genannte PTC-Vorrichtung (33) un-
terhalb der genannten thermisch leitenden Metall-
flache angeordnet ist, so dass die Letztere als Re-
flektor wirkt, um die genannte Infrarotstrahlung zu
reflektieren.

3. Kihlgerat gemal Anspruch 1, dadurch gekenn-
zeichnet, dass eine thermisch leitende Metallfla-
che (10) zumindest an der Oberseite des genann-
ten Behalters angeordnetist und dass die genannte
Warmestrahlungsquelle sich oberhalb der genann-
ten thermisch leitenden Metallflache und sich mit
dieser in Kontakt befindet.

4. Kiihlgerdt gemal Anspruch 3, dadurch gekenn-
zeichnet, dass die genannte thermisch leitende
Metallflache im Wesentlichen in ihrem mittleren Be-
reich eine nach unten gerichtete bogenférmige
Ausbauchung (14) aufweist und dass diese bogen-
férmige Ausbauchung auf der oberen Seite der ge-
nannten Metallflache eine Nische (15) ausbildet, in
welcher die genannte PTC-vorrichtung (33) zumin-
dest teilweise untergebracht ist.
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Revendications

1. Réfrigérateur ou appareil de congélation, en parti-
culier du type utilisé pour la maison, comprenant :

- au moins un compartiment de stockage d'ali-
ments (1) muni d'un récipient (2) adapté pour
contenir et conserver un article alimentaire
donné, en particulier du beurre, dans lequel le-
dit récipient est muni de moyens appropriés 10
adaptés pour faire subir audit article alimen-
taire donné un traitement thermique consistant
pour I'essentiel en un rayonnement infrarouge
qui frappe ledit article alimentaire donné par le
dessus, caractérisé en ce que lesdits moyens 75
délivrant ledit traitement thermique compren-
nent un dispositif a coefficient de température
positif (33).

2. Appareil frigorifique selon larevendication 1, carac- 20
térisé en ce qu'une surface métallique (10) est pla-
cée au moins sur le plafond dudit récipient, eten ce
que ledit dispositif a coefficient de température po-
sitif (33) est placé sous ladite surface métallique
conductrice thermique, de sorte que cette derniére 25
agit comme un réflecteur pour renvoyer ledit rayon-
nement infrarouge.

3. Appareil frigorifique selon la revendication 1, carac-
térisé en ce qu'une surface métallique conductrice 30
thermique (10) est placée au moins sur le plafond
dudit récipient, et en ce que ladite source de rayon-
nement thermique est placée au-dessus de ladite
surface métallique conductrice thermique, en con-
tact avec elle. 35

4. Appareil frigorifique selon la revendication 3, carac-
térisé en ce que ladite surface métallique conduc-
trice thermique est munie, dans une partie sensi-
blement centrale, d'un renflement (14) de type cam- 40
brure tourné vers le bas, et en ce que ce renflement
de type cambrure crée sur la face supérieure de la-
dite surface métallique une niche (15) dans laquelle
ledit dispositif a coefficient de température positif
(33) est lagé au moins partiellentent. 45
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