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(54) Production method of vertical freezers

(57)  Method of construction of a plurality of different
models of vertical freezers, comprising the steps of con- 5

struction of a plurality of freezing compartments ~  ~°- £ NP ORIV I IOy
(C1,C2,C3) of different heights, construction of a plurality ~  -----*---- & %g%&gg?;ﬁx’% o0
of evaporating batteries (B1,B2,B3) functionally and uni- ;‘ A B )“ ?i’gizg Vi
vocally associated to and contained in respective said :"; . g::i;gzg
compartments (C1,C2,C3), and placed on a respective dom :§z§:¥:§
upper wall (4), implementation of containment means of \ 5%
each of said evaporating batteries, said evaporating bat- j
teries (B1,B2,B3) and respective means being inclined ;
with the related front portions upwards; according to said
method, the construction of said containment means con-
sists in the realization of one model only of an outer en- &
velope (Nx). Preferably said evaporating batteries :%:.
(B1,B2,B3) do show the same width and length, and re- 3
spective different heights.

The upper wall (4) of said compartments is provided to-
wards the relevant evaporating battery (2) of a respective
cavity whose front side is inclined upwards.
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Description

[0001] The invention regards an improved method for
producing freezing compartments of vertical freezers,
particularly for household use, implemented by a special
combination of components which allow an high inter-
changeability and modularity.

[0002] In the following of this description it will be re-
ferred to a freezing compartment wherein the evaporator
is being made of a compact and preferably ventilated
battery, which is mounted in correspondence of the upper
portion of the same compartment, but it will be intended
that what explained may be identically implemented and
so valid even for more general use, where a wide inter-
changeability between the mounting and the contain-
ment devices of the evaporating batteries is appreciated.
[0003] The fast market growth of vertical freezers has
led to a progressive utilization of the technology of ven-
tilated evaporating batteries, and to a progressive re-
placement of conventional solutions by evaporating "tow-
ers" or flat and not ventilated evaporators, and therefore
showing a poor ability of transferring heat.

[0004] Due tothe coming of the ventilated evaporating
batteries, the mainly productive problem of implementing
in the cheapest and most rational way the whole produc-
tion process of freezing compartments, included the re-
lated evaporation means, has raised.

[0005] Therefore a number of types of evaporating bat-
teries have been developed and proposed, which have
to maintain a basically similar mechanical solution, and
in the same time have to be designed to be combined
both from the point of view of the mechanical interface
to the relevant different freezing compartments, and of
their performances.

[0006] With ref. to fig. 1, a compartment 1 of a vertical
freezer, according to the prior art and to the type that the
instant invention intends to improve and replace, is ba-
sically composed by:

- afan 3 firmly mounted on the back zone of said bat-
tery,

- anupper wall 4 of said compartment 1,

- an evaporating battery 2 placed immediately below
said upper wall 4.

[0007] Moreover said battery is supported, and for es-
thetical reasons even closed, by an outer envelope 5
closing it at least frontally and from the bottom, and usu-
ally also laterally.

[0008] The working and physical configuration of said
types of batteries and related envelopes is known and
therefore it will not remembered.

[0009] Said type of vertical freezers, even if reliable
and easy to be produced, however do show two remark-
able drawbacks:
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a) the overall cost

[0010] As amatter of facts the production of a normally
diversified range of vertical freezers in the same produc-
tion factory necessarily implies the production of a cor-
responding number of:

- vertical compartments (i.e. the moulded walls),

- refrigeration circuits properly designed and arranged
on the requested performances, and which obvious-
ly comprise specific and different evaporating bat-
teries inside the corresponding compartments,

- outer specific envelopes, whose sizes are sized to
contain respective evaporating batteries.

[0011] Apparently such a specialization and produc-
tive differentiation causes remarkable inefficiencies and
burdens of several naturee, which are well known to the
man skilled in the art, and therefore will not be repeated.

b) interchangeability of the same evaporating assembly
in different freezers

[0012] If one wishes to implement a defined amount
of thermal exchange (i.e. a cold transfer from a generic
evaporator to an outer environment) in a plurality of types
of freezer compartments, the most used and up to now
obliged way of proceeding is to provide a specific evap-
orating battery and a respective specific envelope, to be
mounted inside a respective compartment.

[0013] Howeveritis acommon case that a same cool-
ing power has to be installed inside compartments having
respective different sizes; in such a circumstance, even
if the cooling power is the same, itis not possible to simply
install in the various compartments the same physical
battery/envelope as any other component, and as a con-
clusion a certain evaporating battery cannot be freely in-
terchanged form a compartment to another one even if
having the same cooling power; it is so needed to imple-
ment a number of different ad specific evaporating bat-
teries and corresponding envelopes, which from a strictly
operating point of view looks as a contradiction, and
which from a productive point of view causes burdens
and additional costs due to the missed production stand-
ardization.

[0014] It would be then desirable, this being the pur-
pose of the present invention, to implement a method to
produce the compartments of vertical freezers and the
related evaporating batteries and envelopes, able to rad-
ically reduce, or to eliminate, the just described draw-
backs.

[0015] This purpose, together with further ones, will be
described and obtained implementing a method for the
production of the compartments of vertical freezers and
related envelopes, and for the engineering of the produc-
tive standardization, according to the description that is
given below by way of non-limiting example with refer-
ence to the accompanying drawings, in which:
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- fig. 1 shows a simplified and transversal sectional
view of the compartment of a vertical freezer, ac-
cording to the prior art,

- fig. 2 symbolically shows a schematic of the logical
assembly of some main components of the freezer
compartment of fig. 1,

- fig. 3 symbolically shows a schematic of the logical
assembly of the main components of the freezer
compartment according to the present invention,

- figures 4a and 4b show respective simplified explod-
ed views of two possible different embodiments of
this invention,

- figures 5 and 6 show respective vertical and trans-
versal section views of two further embodiments of
the invention.

[0016] With ref. to fig. 2, in order to show out in the
simplest and understandable way the invention, it is re-
membered that according to the prior art the production
of freezing compartments of vertical freezers comprises
the steps of:

- production of the various types of compartments C1,
C2, C3 according to the prior art,

- production of the various types of evaporating bat-
teries B1, B2, B3 according to the requirements of
the performances respectively requested, according
the prior art,

- production of the various types of envelopes N1, N2,
N3.so that each envelope is able to the double func-
tion both of containment of the respective evaporat-
ing battery B1, B2 B3, and of its mounting to a re-
spective type of compartment C1, C2, C3, as exem-
plarily and schematically shown in fig. 2.

[0017] According to the method of the instant inven-
tion, as shown in fig. 3, the steps of:

(when in the following it is referred to operations or
methods which are identical between the prior art
and the instant invention, the same identification
numbers and/or symbols are used)

- implementation of the various types of compart-
ments C1, C2, C3, and

- implementation the various types of evaporating
batteries B1, B2, B3 according to the requirements
of the respectively requested performances,

are still carried out as per the prior art.

[0018] With reference to the implementation of the en-
velopes, it essentially consists in the designing and en-
gineering of a unique type of envelope Nx, having proper
size to lodge a pre-defined range of different evaporating
batteries, and able to be identically mounted on the upper
wall of a pre-defined plurality of freezing compartments.
[0019] Itwillbe obviously understood that, inthe broad-
est case, it will not possible to define only one type of
envelope Nx, which is valid both for all the evaporating
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batteries and for all the freezing compartments, as some
inconsistencies of mechanical or encumbrance nature
may happen, f. i. between a very high or wide evaporating
battery and an envelope too small to contain it.

[0020] However the man skilled in the art is perfectly
able of defining the reciprocal limits of mechanical and
operating compatibility , and so of identifying that type of
envelope Nx able of lodging the pre-defined range of
evaporating batteries, and which in the same time can
be lodged in one again pre-defined range of freezing
compartments.

[0021] It will be now observed that the just explained
solution is not simply limited to the designing of "an en-
velope Nx large enough to contain all the evaporating
batteries (within certain limits), but small enough to be
properly contained in (within certain limits) all the consid-
ered compartments".

[0022] As a matter of facts such a solution may also
be partially compromised by the fact that some evapo-
rating batteries may exist which, due to different reasons,
which here it is not worthwhile to investigate, even if offer
the same performance of thermal exchange, do show
the relevant outer size which badly cope with only one
lodging envelope.

[0023] The present solution therefore offers an useful
solution to review the design and the industrial engineer-
ing of the evaporating batteries which are to be included
in the instant method, so as to increase the number of
said batteries which can take advantage of the production
standardization and optimization.

[0024] As a fact, such method consists in the design
of some evaporating batteries so that they show basically
the same size in width and in length, but not in height;
this allows to achieve the greatest difference between
the thermal exchange of the less powerful battery and
the thermal exchange of the most powerful battery.
[0025] Antherefore, if a range of evaporating batteries
having progressively increasing power is defined, and
the difference of thermal exchange between two batter-
ies, whose cooling power is closer each other, is also
defined, it comes out that the number types of different
batteries which can be associated to an unique type of
envelope is increased, with apparent design and produc-
tion advantages.

[0026] The figures 4a and 4b do show in a simplified
way an example of a common envelope Nx associated
to two different evaporating batteries B1, B2, showing
respective different heights H1, H2.

[0027] With reference to figure 1, it will be noted that
the evaporating battery 2 is mounted so that its front side
shows a slight inclination upwards; such a feature is due
to the fact that, in this simple, cheap and safe way the
defrost water of the evaporator 2 is automatically con-
veyed by gravity in a proper gutter placed in the back
side of the compartment, from where it is being dis-
charged to the outside by known means.

[0028] However such a solution implies that an about
prismatic room
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(seen as a triangle 5 in fig. 1) is created between said
evaporating battery and the upper wall 4 of the compart-
ment 1.

[0029] Itis apparentthat such roomis not entirely used
with regard to the compartment freezing volume, with
consequent penalization, particularly in the consumer
market.

[0030] In order to mitigate such a drawback, and with
reference to fig. 5, an improvement of the invention con-
sists in implementing a cavity 6 in said upper wall, which
is open downwards and having geometry, size and po-
sition able of lodging inside it an upper portion 8 of the
underlying evaporating battery 2.

[0031] Ithas been actually observed thatif only a small
portion 9 of the upper insulating wall 4 of the compartment
2 is sacrificed to create said cavity 6, the reduction of the
overall insulating ability of said insulating wall 4 is quite
low and tolerable, compared to the apparent technical
and commercial advantages due to the possibility of of-
fering an actual and not negligible increase of the com-
partment usable inner volume that can be used.

[0032] This circumstance can also be explained con-
sidering that the average thickness Sm of said upper
insulating wall 4, provided with said cavity 6, is only slight-
ly reduced with respect to the thickness S of the same
insulating wall (fig. 4) without said cavity.

[0033] Such circumstance is still more appreciated if
it is only considered that the width of said cavity is only
a portion of the whole compartment width, as its width is
the same width of the evaporating battery.

[0034] Moreover the fig. 6 shows a different embodi-
ment of the compartment of fig. 5, wherein in the same
cavity 6 two different envelopes, here identified with V1
and V2 and with different heights A1 and A2, can be
lodged; this means that, reciprocally to what previously
explained, in the same cavity 6 a plurality of envelopes
can be associated as well, in addition to the circumstance
that one envelope only may contain a plurality of evap-
orating batteries showing different heights (provided that
said heights are limited to a certain difference).

[0035] It will be now apparent to the man skilled in the
art that the best use of this invention is achieved if said
cavity is placed on said insulating wall 10 in freezing com-
partments which have been produced according to the
before explained productive standardization methods; as
a matter of facts, should said envelope Nx be the enve-
lope that has been selected as the common one for a
plurality of types of evaporating batteries, it will also be
possible to coherently standardize, (with adequate con-
structional arrangements which can be perfectly identi-
fied and organized by the man skilled in the art, and there-
fore here not here discussed), also the production,
moulds included, of said cavities 6, what can generate a
further reduction in the production costs.

[0036] Therefore, thanks to the fully commonality, and
so to the interchangeability of said envelopes Nx, but not
of the evaporating batteries therein lodged, and in their
operation, it is possible of obtaining a number of freezing
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compartments having different functional features and
sizes, butimproved in the respective overall performanc-
es, and produced through the use of partially common
components and methods, which as a conclusion do op-
timize their economic value.

Claims

1. Method of construction of a plurality of different mod-
els of vertical freezers, comprising the following
steps:

- construction of a plurality of freezing compart-
ments (C1, C2, C3) of different heights,

- construction of a plurality of evaporating bat-
teries (B1, B2, B3) functionally and univocally
associated to and contained in respective said
compartments, and placed below the respective
upper wall (4),

- implementation of containment means of each
of said evaporating batteries,

wherein said evaporating batteries and respective
envelopes are inclined with the related front portions
upwards,

characterized in that the construction of said con-
tainment means is carried out through the construc-
tion of only one model of outer envelope (Nx).

2. Method of construction of a plurality of different mod-
els of vertical freezers according to claim 1, charac-
terized in that said evaporating batteries do show
the same width and length, and respective different
heights (H1, H2).

3. Freezing compartment of a vertical freezer provided
with:

- an upper wall (4),

- an evaporating battery (2) contained in a re-
spective outer envelope (Nx) mounted on the
bottom side of said upper wall, the front sides of
respective said battery and said envelope being
inclined upwards, characterized in that said
upper wall (4) of said compartment is provided
towards the respective evaporating battery of a
respective cavity (6) whose front side is inclined
upwards.

4. Freezing compartment of a vertical freezer accord-
ing to claim 3, characterized in that said respective
cavity (6) is able of partially lodging an upper portion
(8) of the respective evaporating battery (2) and/or
of the respective outer envelope (Nx).

5. Freezing compartment of a vertical freezer accord-
ing to claim 4, characterized in that said outer en-
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velope (x) is implemented according any of the
claims 1 or 2.
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Fig. 3
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