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(54) Refrigerated display-case and method to prevent the transparent elements thereof from
fogging

(57) Refrigerated display-case for the preservation
and display of food products, comprising at least a trans-
parent element (20) of the type through which an electric
current is able to flow; said transparent element (20) is
divided, at least in its part nearest the products to be

refrigerated, into a plurality of zones (19) partly separat-
ed electrically by areas (18) of electric discontinuity, the
zones (19) being able to be fed independently by means
of respective conductor elements (23) associated with
at least a source (25) of electric feed.
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Description

FIELD OF THE INVENTION

[0001] The invention concerns a refrigerated display-
case employed to display, preserve and sell refrigerated
food products.
[0002] In order to combat the phenomenon of fogging
and the formation of condensation on the relative glass
and transparent elements, the refrigerated display-case
according to the invention is equipped with transparent
elements of the type through which, when fed from a
suitable source, an electric current is able to pass.
[0003] The refrigerated display-case according to the
invention has at least a relative transparent element di-
vided, at least in the part nearest the products to be re-
frigerated, into sections which are partly separated elec-
trically from each other, in order to limit the area of the
transparent element affected by the circulation of elec-
tric current. This allows to diminish the consumption of
electric energy and to reduce to a minimum the influence
of the anti-fogging operation on the preservation param-
eters of the food products.

BACKGROUND OF THE INVENTION

[0004] When the damp air contained in a partly closed
environment comes into contact with a surface which
has a lower temperature than dew temperature, con-
densation forms on said surface. If the surface is trans-
parent, for example, a piece of glass, the phenomenon
is called fogging.
[0005] In refrigerated display-cases for the preserva-
tion, display and sale of food products, such as ice-
cream, cakes, ice-cream cakes, or similar, the phenom-
enon of fogging is due in particular to the high humidity
and the low temperature of the inner environment.
[0006] Apart from diminishing the visibility for the con-
sumer by hiding the products on display, fogging causes
water droplets which can damage the products dis-
played or their packaging. Moreover, in the long run, the
droplets can damage the metal parts of the refrigerated
display-cases, or reach the electric parts with danger-
ous consequences for both workers and customers.
[0007] To overcome these problems, the state of the
art uses anti-fogging electric devices. Among these,
there are the heat strips of the type used in the rear win-
dows of cars, which are made by depositing in a desired
geometric pattern a conductor paste, for example made
of silver, to which metal elements with a high electric
resistivity are added.
[0008] The state of the art also uses pyrolitic glass, at
least the inner surfaces of which are lined with layers of
metal oxides which can be fed electrically so as to heat,
according to cycles of programmed activation, the entire
surface of the glass. Pyrolitic glass is particularly appre-
ciated by businessmen working in this field because it
achieves the anti-fogging function without substantially

entailing any visible aesthetic modification to the trans-
parent surface.
[0009] Pyrolitic glass is normally fed electrically by
means of two serigraph strips, arranged in correspond-
ence with the upper edge and the lower edge of the
glass; the strips are usually hidden by frames or finish-
ings near the supporting shelves inside the display-
case.
[0010] However, using such pyrolitic glass has the
disadvantage that the requirement of electric energy is
oversized with respect to real needs. In fact, in a normal
refrigerated display-case, for example for the preserva-
tion and display of ice-cream, condensation forms main-
ly if not exclusively in the lower part of the transparent
element, that is to say, in the part affected by the recir-
culation of cold air near the products to be refrigerated.
[0011] On the contrary, since it is necessary to posi-
tion the electric feed zones in extreme positions where
they can be well covered or invisible, at present the
whole transparent element is affected by the passage
of electric current. This entails a greater consumption
due to the greater need for electric energy, and also a
greater incidence on the thermostat parameters, with
negative consequences on the quality and preservation
of the products to be refrigerated.
[0012] Moreover, since the tension required to feed
the whole surface of the transparent element is in the
order of 50V, it is necessary to use a double glass in
order to meet the safety regulations regarding electricity,
which entails further costs for the producers.
[0013] Another problem of conventional pyrolitic glass
is that it is difficult for producers to guarantee a reliable
electric behavior thereof, that is to say, a resistivity which
will maintain sufficiently safe values in the range of the
declared nominal value.
[0014] The greater the transparent surface defined by
the pyrolitic glass, and the higher the tension of feed,
the greater this problem is; it can even make it impossi-
ble to use such pyrolitic glass due to the lack of guaran-
tees on the resistivity values, and hence on the electric
behavior, which the glass assumes when it is fed.
[0015] The present Applicant has devised and em-
bodied this invention to overcome the shortcomings of
the state of the art and to obtain further advantages as
shown hereafter.

SUMMARY OF THE INVENTION

[0016] The invention is set forth and characterized in
the main claims, while the dependent claims describe
other innovative characteristics of the idea of the main
embodiment.
[0017] The purpose of the invention is to achieve a
refrigerated display-case for the preservation, display
and sale of food products, and an anti-fogging method
for the display-case, wherein it is possible to obtain a
significant saving in electric energy required, thus solv-
ing a problem of consumption and also a problem of in-
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cidence on the thermostat parameters of the products.
[0018] Another purpose is to reduce the values of feed
tension, avoiding the need to use a double glass to meet
the safety requirements concerning electricity.
[0019] A further purpose is to reduce the problems de-
riving from an electric behavior, in terms of resisitivity of
the transparent element, which is not coherent with the
nominal values declared by the producer.
[0020] The invention provides to use glass of a py-
rolitic type, that is, with at least the inner face lined or
embedded with electric conductor metal oxides.
[0021] According to one characteristic of the inven-
tion, the pyrolitic glass is divided, at least in the zone
nearest the products to be refrigerated, that is, where
condensation is most likely to form and hence fogging
is most likely to occur, into a plurality of zones which are
partly separated electrically, and which can be fed sep-
arately and independently.
[0022] To be more exact, each of said zones is partly
separated from the adjacent zone by means of at least
an area of electric discontinuity, so that, by suitably feed-
ing the individual zones, for example by arranging alter-
nately electric poles of opposite sign, the electric current
is propagated from one zone to another, substantially
flowing around the areas of discontinuity.
[0023] By suitably planning the areas of discontinuity,
it is possible in this way to make the current assume a
desired development, limiting the passage of the current
to one or more desired portions of the entire pyrolitic
glass.
[0024] In a preferential embodiment of the invention,
the electric feed to the pyrolitic glass is supplied by
means of a serigraph strip in correspondence with the
lower edge of the glass, which can be suitably covered
by frames or finishings. The areas of electric disconti-
nuity consist, for example, of thin notches made on the
inner face of the glass and extending, with respect to
the lower edge, for a height correlated to the extension
of the zone of the glass which is to be heated.
[0025] If every zone of the glass is equipped with a
conductor element having a pole of the opposite sign
with respect to the pole with which the adjacent zone or
zones are equipped, the current flows from one zone to
another around the areas of discontinuity, thus causing
only the lower zone of the glass to be heated.
[0026] The result is that the heating of the pyrolitic
glass is limited only to the zone or zones where said
heating is necessary; this allows to reduce the feed ten-
sion to limited values, for example around 24V, which
does not necessarily require the use of a double glass.
Moreover, the elements of electric feed can be suitably
arranged in covered or at least non-visible zones.
[0027] The lesser amplitude of the zones through
which electric current flows, together with the reduction
in the values of feed tension, makes the electric behav-
ior of the pyrolitic glass much less critical, and reduces
the problems deriving if the values of resistivity are not
completely congruous with those declared by the pro-

ducers.
[0028] According to a variant, the areas of discontinu-
ity are defined by polished segments wherein the py-
rolitic lining of the glass is removed. In another variant,
the areas of discontinuity are defined by segments of
non-conductor material applied to separate two or more
adjacent zones.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] These characteristics and advantages of the
invention will be clear from the following description of
the preferential embodiment of the invention, given as
a non-restrictive example with reference to the attached
Figures wherein:

Fig. 1 is an embodiment of a refrigerated display-
case to which the invention is applied;

Fig. 2 is a front view of the inner side of a transparent
element according to the invention which can
be associated with a display-case of the type
shown in Fig. 1;

Figs. 3a and 3b show respectively the details A and
B of Fig. 2;

Fig. 4 is a side view of the transparent element in Fig.
2.

DETAILED DESCRIPTION OF PREFERENTIAL
EMBODIMENT

[0030] With reference to the attached Figures the
number 10 denotes generally an example of refrigerated
display-case of the type used to display and sell refrig-
erated products, for example ice-cream, cakes, ice-
cream cakes, sweets and similar.
[0031] This example is not to be considered restrictive
and the invention can be extended to any display-case,
counter, compartment, cupboard or other refrigerated
container, which has the requirement of preventing the
formation of condensation on a covering transparent el-
ement.
[0032] In this case, the display-case 10 comprises a
base 11 defining a motor compartment 12 housing the
technological equipment, indicated in their entirety by
the number 13, needed for the display-case to function.
Above the base 11 there is a container 14 which sup-
ports the loading plane 17 and the serving plane or work
plane 29 located on the operator's side.
[0033] The loading plane 17, together with a front
glass 20 located on the customer's side and a rear glass
21 located on the operator's side, defines a substantially
closed refrigerated compartment 15. The numbers 20
and 21 also refer to transparent elements made of dif-
ferent material other than glass.
[0034] Between the bottom of the container 14 and
the loading plane 17 there is a technical compartment
16, one zone of which houses the ventilation assembly
22, which determines the circulation of cold air in the
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display-case 10, and the refrigeration assembly 30.
[0035] The front glass 20 is normally closed and al-
lows the customers to see the products, to make their
selection and order.
[0036] The front glass 20 according to the invention,
shown in a front view from its inner side in Fig. 2, is of
the pyrolitic type and an electric current is able to flow
through it, if fed by an appropriate source.
[0037] In this case, in its lower part, it has a plurality
of notches 18, a few millimetres or a few tenths of a mi-
cron thick, which constitute areas of electric discontinu-
ity able to define zones 19 of the glass 20 which are
partly separated electrically. In each of said zones 19 a
conductor element 23 is arranged able to be connected,
by means of a suitable conductor strip 24, for example
serigraphed, to a source of electric feed 25. The con-
ductor elements 23 and the conductor strip 24 are sub-
stantially in correspondence with the lower edge of the
glass 20, in a zone which is normally covered from sight
by means of frames or finishings.
[0038] If, for every adjacent zone 19, the conductor
elements 23 define electric poles of opposite sign, then
the electric current fed on one side of the glass 20 will
flow from one zone 19 to the other as far as the opposite
side of the glass 20, following a path indicated by the
line of dashes 26 which passes over the notches 18
while remaining substantially near them.
[0039] Therefore, when the source 25 is activated, the
electric current affects and heats only a lower portion of
height "1" of the whole glass 20, that is, that portion in
which, due to the proximity to the products and hence
to the zone where the cold air circulates, it is more likely
that condensation will form and hence fogging occur.
[0040] It is obvious that, according to the type of dis-
play-case 10, the arrangement of the refrigerated prod-
ucts inside, the way in which the cold air circulates, the
position of the air intakes and outlets, etc., the arrange-
ment of the areas of discontinuity defined by the notches
18 can be different, allowing to selectively heat desired
portions of the glass 20, for example upper, lateral, lon-
gitudinal or transverse portions, etc.
[0041] Instead of the notches 18, the areas of discon-
tinuity can be defined, in substantially analogous and
equivalent fashion, by polished segments, with the con-
ductor metal oxides being at least partly removed, or by
non-conductor segments applied in suitable zones of
separation between adjacent zones 19.
[0042] With the invention we thus have the advantage
of selective and focalized heating in the areas most af-
fected by the formation of condensation and fogging,
without the glass 20 having any anti-aesthetic element
visible which could compromise a complete view of the
products on display for the customers.
[0043] By means of this selective heating, it is possi-
ble to considerably reduce the consumption of electric
energy, and reduce the tension of feed to values which
do not require double glasses to be installed for safety
reasons. The reduction in the amplitude of the zones

through which electric current flows and the reduction
in the value of tension of feed makes the variation in the
electric behavior of the pyrolitic glass much less critical
and hence allows a much safer and more reliable use
thereof.
[0044] To electrically connect the zones closely adja-
cent to the conductor elements 23, which might not be
affected by the passage of the current, it is possible to
install further strips of conductor material connected to
a source of feed, to prevent the risk of localized forma-
tion of condensation.
[0045] Modifications and variants may be made to the
invention without departing from the spirit and scope
thereof.

Claims

1. Refrigerated display-case for the preservation and
display of food products, comprising at least a trans-
parent element (20) of the type through which an
electric current is able to flow, the display-case be-
ing characterized in that said transparent element
(20) is divided, at least in its part nearest the prod-
ucts to be refrigerated, into a plurality of zones (19)
partly separated electrically by areas (18) of electric
discontinuity, said zones (19) being able to be fed
independently by means of respective conductor el-
ements (23) associated with at least a source (25)
of electric feed.

2. Refrigerated display-case as in Claim 1, character-
ized in that said areas (18) of electric discontinuity
are arranged and sized in a manner correlated to
the portion of glass (20) wherein the electric current
is desired to circulate.

3. Refrigerated display-case as in Claim 1 or 2, where-
in said transparent element (20) is a glass having
at least the inner surface lined with metal oxides,
characterized in that said areas of electric discon-
tinuity consist of notches (18) able to locally remove
said metal oxides.

4. Refrigerated display-case as in Claim 1 or 2, where-
in said transparent element (20) is a glass having
at least the inner surface lined with metal oxides,
characterized in that said areas of electric discon-
tinuity consist of polished segments with at least
partial removal of said metal oxides.

5. Refrigerated display-case as in Claim 1 or 2, where-
in said transparent element (20) is a glass having
at least the inner surface lined with metal oxides,
characterized in that said areas of electric discon-
tinuity consist of non-conductor segments applied
in correspondence with zones of separation be-
tween adjacent zones (19).

5 6



EP 1 203 551 A1

5

5

10

15

20

25

30

35

40

45

50

55

6. Refrigerated display-case as in any claim hereinbe-
fore, characterized in that the conductor element
(23) associated with one zone (19) is able to define
an electric pole of opposite sign with respect to the
sign of the conductor element (23) of the adjacent
zone (19), so that the electric current flows from one
zone (19) to the adjacent zone following a path sub-
stantially around said areas of discontinuity (18).

7. Refrigerated display-case as in Claim 6, character-
ized in that said conductor elements (23) are ar-
ranged in correspondence with a zone of the glass
(20) which can be covered.

8. Refrigerated display-case as in Claim 7, character-
ized in that said conductor elements (23) are elec-
trically associated to each other by means of at least
a strip-type conductor element (24) arranged in cor-
respondence with a zone of the glass (20) which
can be covered.

9. Anti-fogging method for refrigerated display-cases
(10) for the preservation and display of food prod-
ucts, wherein said display-cases (10) have at least
a transparent element (20) through which an elec-
tric current is able to flow, the method being char-
acterized in that it provides to arrange on said
transparent element (20) a plurality of areas (18) of
electric discontinuity able to define a plurality of
zones (19), adjacent to each other and partly sep-
arated electrically, and to feed said zones (19) in-
dependently so as to obtain a flow (26) of current
which moves from one of said zones (19) to another
following a path which substantially flows around
said areas (18) of electric discontinuity.

10. Method as in Claim 9, characterized in that it pro-
vides to associate to each of said zones (19) a con-
ductor element (23) defining an electric pole of the
opposite sign to that of the conductor element (23)
of the adjacent zone (19), so that the flow (26) of
current moves from one zone (19) to the adjacent
zone following a path which passes over said areas
of discontinuity (18) remaining substantially in prox-
imity therewith.

11. Method as in Claim 9 or 10, characterized in that
it provides to electrically connect said conductor el-
ements (23) by means of at least a conductor ele-
ment (24) connected to a source (25) of electric
feed, and to locate the conductor elements (23) and
the at least one conductor element (24) in a zone
of said transparent element (20) which can be cov-
ered.
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