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@ Refrigerator-freezer combination with automatic defrosting function.

@ A refrigerator-freezer combination with cyclic de- o Zzzzm
frosting function by natural air circulation in the re-
frigerator comapriment (11) and timed automatic de-
frosting operation and forced air circulation in the
freezer compartment (12).
The combination permits any control on the ataliala
user's part of the defrosting operation to be elimi-
N nated, this operation being carried out in an auto-
<maﬁc manner in both compartments, and ensures
W optimum preservation of foods in the respective 15—
= compartments.
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Refrigerator-Freezer Combination with Automatic Defrosting Function

The present invention relates to refrigerating
apparatus comprising a compartment in which a
temperature of about +5 °C is to be maintained
for the preservation of fresh foods, and a compari-
ment in which a temperature of at least -18 °C is fo
be maintained for freezing foods and keeping them
in the frozen state. Apparatus of this type, usually
referred to as "wo temperatures refrigerating
aparatus or fridge-freeze combinations”™, are con-
ventionally provided with a wall panel evaporator in
each of the iwo compariments, and the defrosting
operation takes place in an automatic manner dur-
ing each operating cycle alone with respect to the
evaporator of the refrigerator compartment, while
the evaporator of the freezer compartment has to
be defrosted manually during an interruption of the
operation of the refrigerant circuit.

For achieving an automatic defrosting function
for both evaporators it has been proposed to em-
ploy a finned evaporator and an associated fan in
the freezer compartment. In this case the defrost-
ing of the evaporator in the refrigerator compart-
ment is carried out as described above, while the
defrosting of the evaporator in the freezer compart-
ment takes place with the aid of electric resistance
heaters associated to the evaporator and adapted
to be periodically energized with altering the op-
erating conditions of the freezer compartment. In
practical use the resistance heaters are energized
at preselected intervals of for instance 24 hours,
and for a period depending on the amount of rime
formed on the evaporator and determined by a
program conirol unit on the base of the tempera-
fure sensed by a thermostatic sensor connected to
the evaporator.

In apparatus of this type the refrigerant circuit
may be devided so as fo include two separaie
compressors with associated controls for cooling
the refrigerator compartment and the freezer com-
pariment independently of one another. In another
construction the refrigerant circuit may comprise a
single compressor for alternately supplying the re-
frigerant fluid to the evaporator of the refrigerator
compartment and to that of the freezer compart-
ment by means of a solenoid swiich valve. Both
these solutions require the installation of a thermo-
stat in the refrigerator compartment, and another
thermostat in the freezer compartment for conirol-
ling the operation of the compressor and for seleci-
ing the evaporator to be supplied with the refriger-
ant. The known solutions are thus rather com-
plicated as regards the construction of the refriger-
ant circuit, requiring an increased number of elec-
tromechanical components for its operation and
conirol.
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A main object of the invention is fo provide a
refrigerator-freezer combination of simple construc-
tion and reliable operation, with cyclic defrosting by
natural air circulation in the refrigerator compari-
ment, and with timed automatic defrosting of the
freezer compartment by forced air circulation.

This object is attained according to the inven-
tion in a refrigerator-freezer combination with auto-
matic defrosting function, comprising a housing in-
corporating at least two completely separate com-
partments, namely, a refrigerator compartment pro-
vided with a wall panel evaporator, and a freezer
compariment provided with a finned battery evap-
orator and an associated fan, said evaporators be-
ing included in a refrigerant circuit supplied by a
single compressor under the control of thermostat
means, wherein the evaporator of said refrigerator
compariment is disposed in said refrigerant circuit
upstream of the evaporator of said freezer compart-
ment, said means for conirolling said compressor
comprisign a single thermostat disposed in said
refrigerator compariment and connected to at least
one detector means fixed 1o said evaporator of said
refrigerator compartment.

The characteristics of the invention will become
evident from the following description, given by
way of example with reference to the accompany-
ing drawings, wherein:

fig. 1 shows a diagrammatic illustration of a
refrigerator-freezer combination according to the
invention, and

fig. 2 shows a simplified illustration of the
electric circuit of the combination shown in fig. 1

A refrigerator-freezer combination according to
the invention comprises a housing 10 the interior of
which is divided inio two completely separate com-
pariments, namely, an upper compariment 11 for
the preservation of fresh foods, and a lower com-
partment 12 acting as a freezer compartment for
the storage of frozen foods (fig.1).

In the upper compariment 11 the temperature
is usually maintained at about +5 °C, while the
temperature in the freezer compariment 12 is
maintained at least at -18 °C.

The two comparimenis 11 and 12 are closed
by separate doors 13 and 14, respectively. A refrig-
erant circuit includes, sequentially in the direction
of refrigerant flow, a compressor 15 disposed in the
base of housing 10, a condenser 16 secured to the
ouer rear wall surface of housing 10, a dehydrating
filter 17, a capillary 18, an evaporator 19 secured to
a wall of refrigerator compartment 11, and a finned
battery evaporator 20 with an associated fan 21
mounted within freezer compartment 12. In particu-
lar, evaporator 19 is of the “hidden™ type compris-
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ing a steel pipe coil secured to a panel likewise of
steel and adhered to the interior wall surface of
refrigerator compartment 11 so as to be incor-
porated in the insulating lining of housing 10. It is
also to be noted that evaporator 19 is connected: in
the refrigerant circuit upstream of evaporator 20.
Aécording to a specific aspect of the invention, a
capillary 22 is connected in series between evap-
orator 19 and evaporator 20 so as to establish a
correct balance of the refrigerating potential in the
refrigerator compartment 11 and freezer compart-
ment 12. In particular, the proposed solution per-
mits different evaporating temperatures o be si-
multaneously obtained in the two evaporators, thus
reducing the danger of the temperature in the
refrigerator compartment dropping to below 0 °C
during a period in which the freezer compartment
requires the maximum refrigerating capacity. This
situation arises for example in the case of a freez-
ing operation, during which the compressor op-
erates continuously for a certain period. In this
case the introduction of a charge of foods to be
frozen into the freezer compartment causes the
evaporating temperature in the freezer evaporator
to rise,, resuiting in a corresponding rise of the
temperature in the evaparator of the refrigerator
compartment, afthough the difference between the
two evaporating temperatures diminishes due to
the presence of capillary 22. The provision of capil-
lary 22 upstream of evaporator 20 also facilitates
the installation of the latter in the freezer compart-
ment. To this purpose capillary 22 is formed in an
extensible coil configuration permitting it to be ex-
tracted from the compartment for soldering it to
finned evaporator 20 of the freezer compartment
exterior of the housing. Subsequently the capillary
is again coiled and inserted into a suitable open
cavity formed in the wall of the freezer compart-
ment as the evaporator 20 is instalied therein.

The main characteristic of the invention pro-
vides for the employ of only a single thermostat 23
disposed in refrigerator compartment 11 and con-
nected to a detector 24 fixed to evaporator 19 of
this compartment for controlling both compressor
15 and fan 21 of evaporator 20. As shown in the
electric circuit diagram of fig. 2, compressor 15
and fan 21 are connected in parallel with one
another and in series between thermostat 23 and a
contact of a program timer 25 acting to determine
the defrosting periods of freezer evaporator 20.
Program timer 25 is connected to a thermostat
detecting the temperature of evaporator 20, and
controls the energization of a defrosting heater
element 26 of evaporator 20. In the manner de-
scribed it is possible to eliminate numerous elec-
tromechanical components such as a further ther-
mostat with associated detector element in the
freezer compartment, solenoid valves in the refrig-
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erant circuit etc., to thereby render the apparatus
more simple and reliable. The performances in the
two compartments of the refrigerator-freezer com-
bination are of course interdependent, but correct
dimensioning of the refrigerant circuit, in particular
of the two evaporators, with a view to the overall
characteristics of the apparatus such as capacity of
the compartments, insulation and so forth, permits
any inconveniences to be avoided. There are by
contrast noticable advantages obtained as regards
the construction as well as the operation of the
apparatus according to the invention.

The thus constructed refrigerator-freezer com-
bination in fact permits to eliminate any control on
the user's part of the defrosting operation, which is
carried out in an automatic manner in both com-
partments. This construction also ensures optimum
preservation of foods both in the refrigerator com-
partment, in which the natural air circuiation re-
duces the dehydration of fresh foods, and in the
freezer compartment, in which a forced air circula-
tion and a rapid freezing effect are obtainable when
so required. This is because the fan is energized
during operation of the compressor.

Claims

1. Refrigerator-freezer combination with auto-
matic defrosting function, comprising a housing in-
corporating at least two completely separate com-
partments, namely a refrigerator compartment pro-
vided with a wall panel evaporator, and a freezer
compartment provided with a finned battery evap-
orator and an associated fan, said evaporators be-
ing included in a refrigerant circuit supplied by a
single compressor under the control of thermostat
means, characterized in that the evaporator (19) of
said refrigerator compartment (11) is disposed in
said refrigerant circuit upstream of the evaporator -
(20) of said freezer compartment (12), said means
for controlling said compressor (15) comprising a
single thermostat (23) disposed in said refrigerator
compartment (11) and connected to at least one
detector means (24) fixed to said evaporator (19) of
said refrigerator compartment (11).

2. Refrigerator-freezer combination according
to claim 1, characterized in that said evaporator -
(19) of said refrigerator compartment (11) com-
prises a pipe coil secured to a panel adhering to
the wall of said compartment and incorporated in
the insulating material of said housing (10).

3. Refrigerator-freezer combination according
to claim 1, characterized in that a spirally wound
and extensible capillary (22) is inseried in series
between said evaporator (19) of said refrigerator
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compartment (11) and that (20) of said freezer
compartment (12), and is located in an open cavity
foremd in the wall of said freezer compariment.

4. Refrigeratar-freezer combination according
to claim 1, comprising a program timer connected 5
1o a thermostat assaociated to the evaporator of said
freezer compartment for determining the defrosting
periods of said evaporator, characterized in that the
motor of said compressor (15) and said fan (21)
associated to said evaporaior (20) of said freezer 10
compartment (12) are connected in parallel be-
tween said thermastat (23) of said refrigerator com-
pariment (11) and said program timer (25).
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