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(54) REFRIGERATED SHOWCASE

(57) Refrigerated showcase (11) comprising a body
(1), at least a shelf (3) for supporting good, a transparent
door (2), at least a LED bar (4), a (not shown) cooling
system, characterized in that:
said LED bar (4) further comprises:
- a temperature sensor and/or,
- a humidity sensor and/or,
- an accelerometer for detecting the number of door (2)
openings,
- optionally a memory.
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Description

[0001] The present invention relates to the technical
field of refrigerated showcases. Such apparatuses are
well-known in the art, and are used for the refrigerated
storage of goods like food, beverages, medications, etc.
In particular, the invention relates to a LED bar for lighting
such showcases, further comprising at least a sensor for
the detection of temperature, humidity, number of door
openings, etc.
[0002] Typically a refrigerated showcase comprises:

- A body provided with at least a shelf for supporting
refrigerated goods;

- A typically transparent door, so that a client can see
the goods inside the showcase;

- A cooling system;
- A lighting system for lighting the goods inside the

showcase.

[0003] Such showcases comprise substantially two
main kinds of embodiments:

- Vertical showcases similar to domestic refrigerators;
a document describing such showcases is e.g.
EP3053487 of LG Electronics Inc;

- Horizontal refrigerated cabinets; a document de-
scribing such cabinet is e.g. EP0962729 of Bonnet
Neve.

[0004] A problem connected to these apparatuses is
the control of temperature and humidity in their inside.
[0005] Moreover, for the store manager, or for the own-
er of the showcase, knowing the number of times the
showcase is opened for goods withdrawal by customers,
and the proper working of the showcase can be interest-
ing.
[0006] Aim of the present invention is providing a light-
ing system of the goods arranged in the refrigerated
showcase, capable of providing additional performanc-
es, like providing information such as

- Temperature;
- Humidity;
- Number of times wherein the door was opened in a

unit time;
- Malfunctions.

[0007] This object is achieved by an apparatus and a
method having the features of the independent claims.
Advantageous embodiment and refinements are speci-
fied in the claims dependent thereon.
[0008] The system according to the present invention
comprises:

- At least a LED bar for lighting goods;
- At least a sensor for detecting temperature and/or

humidity inside said showcase;

- An accelerometer allowing to detect the number of
showcase door openings.

[0009] According to a preferred embodiment, said in-
formation can be transmitted wirelessly to a portable de-
vice, such as a smartphone or a tablet.
[0010] Alternatively, said information can be transmit-
ted wirelessly to a router/gateway, which in its turn trans-
mits them to a remote server, preferably a cloud.
[0011] According to an embodiment, the present in-
vention relates to a refrigerated show case comprising
at least one Led bar or at least one lighting device. This
Led bar or this lighting device comprises a case-like body
in which there is housed a processing unit comprising a
processor, peripherals such as a memory, a communi-
cation interface with a remote control unit, like a smart-
phone, a PC, or similar devices, an input port for each of
the temperature sensors, humidity sensor and acceler-
ometer for sensing the number of door openings. Fur-
thermore a control program is loaded and executed by
the said processing unit coding the instructions for con-
figuring the said processing unit and its peripherals to
store in the memory the data related to the measured
number of door opening, and/or to the measured tem-
perature and/or to the measured humidity. The control
program configuring also the processing unit and its pe-
ripherals to reset the stored data about the number of
door openings triggered by a command, the said com-
mand being available only to selected kind of persons
operating the door.
[0012] The present invention relates also to a method
for using a refrigerated show-case showing the features
of the above system.

1) According to an embodiment of this method, the
following steps are provided:

- Measuring the number of acts of opening and/or
closing the show-case door;

- Storing the number of acts of opening and/or
closing the show-case door;

- Identifying automatically or by command the
person operating the door in relation to a prede-
fined classification of persons;

- Authorising a person specifically relating to the
classification as service person for carrying out
intervention on the show-case to reset the reg-
istered number of opening or closing actions of
the door or to erase only the number of opening
or closing acts of the door operated by the said
authorised person;

- Restarting registration of the number of opening
or closing action of the door after the authorised
person has signalled to have terminated the in-
tervention on the show case and/or rest the
memory for registering the said number of open-
ing and/or closing actions of the door
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[0013] Further advantages and properties of the
present invention are disclosed in the dependent claims
and in the following description, in which exemplary em-
bodiments of the present invention are explained in detail
based on the drawing:

Figure 1 Axonometric view of a refrigerated show-
case.

Figure 2 Simplified block diagram of an embodiment
of the present invention integrating a
processing unit into the case body of a Led
bar or a light source.

[0014] Figure 1 shows a refrigerated showcase 11
comprising a body 1 supporting a plurality of shelves 3
for supporting (not shown) goods on sale. Said showcase
11 is provided with a (not shown) cooling system and
with a transparent door 2, so that customers can decide
which good they want to buy before opening said door
2: this has the advantage of minimizing the time when
the door is open, with obvious benefits in term of electric
power consumption.
[0015] Moreover, the refrigerated showcase 11 com-
prises at least one or preferably two LED bars for lighting
the good supported by shelves 3. It is worthwhile noting
that Figure 1 shows a preferred embodiment of the
present invention, wherein said LED bars 4 are vertical,
parallel to the longitudinal axis of the showcase 11 and
on the front of the showcase itself. It is apparent that a
plurality of bars can be placed in other areas of the show-
case, e.g. placed immediately under each shelf.
[0016] Said LED bars 4 must be electrically supplied
to light goods, and therefore can advantageously host
one or more sensors, which in their turn need to be elec-
trically supplied.
[0017] A sensor can detect the temperature inside the
showcase 11; a sensor can detect the level of humidity
inside the showcase 11.
[0018] Advantageously, in an embodiment the detect-
ing system can be provided with an acoustic and/or visual
alarm, which triggers when the temperature and/or the
level of humidity exceeds a predefined threshold.
[0019] In an embodiment, polychromatic LEDs capa-
ble of assuming different colours according to the sup-
plied signal are arranged in said LED bar 4. The trans-
mission of wireless data from sensors to a remote sys-
tem, cloud, portable device, central server can be corre-
lated to a local visual communication associated to said
refrigerated showcase and visually recognizable by the
user in the form of a coloured light signal by at least a
part of the LEDs forming said bar 4. In this way, one or
more sensor, a portion of reading, processing/interpret-
ing and transmitting electronics of the signal to remote
devices, and a portion of visualization of the status of the
showcase detected by the sensors and processed by
processing electronics are associated to said LED bar 4.
[0020] Moreover, in an embodiment said LED bar 4
comprises an accelerometer capable of detecting accel-

eration that, through a suitable algorithm can be convert-
ed identifying the number of opening/closing of the door
2 and a memory capable of recording the number of door
openings in a unit time and to transfer to portable or fixed
devices.
[0021] Obviously, store staff must open the door in or-
der to supply the showcase with goods. Advantageously,
in a preferred embodiment, store staff can reset the mem-
ory containing the number of door openings, so that the
counted number of openings concerns only the openings
performed by customers.
[0022] Concerning malfunctioning, a sensor can detect
that the door 2 remained open, and transmit this datum
to the memory contained in the showcase 11.
[0023] In a preferred embodiment, said parameters
(temperature, humidity and number of openings of the
door) are sent through a wireless device to a portable
device like a smartphone or a tablet inside a predefined
distance from the refrigerated showcase 11, e.g. within
5 metres, and provided with an app capable to perform
a query on the detecting system of showcase 11.
[0024] Said app is a software capable of receiving said
information, showing them on the display of the portable
device, and saving statistics concerning said information.
[0025] In an alternative embodiment, the same infor-
mation can be sent wirelessly to a fixed device like a
router and/or a gateway, which in its turn transmits them
to a remote server, preferably a cloud.
[0026] In this context, cloud indicates a type of Internet-
based computing that provides shared computer
processing resources and data to computers and other
devices on demand. It is a model for enabling ubiquitous,
on-demand access to a shared pool of configurable com-
puting resources (e.g., computer networks, servers, stor-
age, applications and services), which can be rapidly pro-
visioned and released with minimal management effort.
[0027] Even in the case of transmission to a cloud, the
cloud itself comprises a software capable of receiving
said information, showing said information on the display
of an informatic device like e.g. a personal computer, and
saving statistics concerning the information itself.
[0028] Said information can be sent in a continuous
way both to said portable device and to the fixed device,
or can be saved in a memory placed inside the showcase
itself. In this second case, the information saved in the
memory are transmitted to the portable device or to the
fixed device as an answer to a query.
[0029] In an embodiment, the group of the sensors and
the device for transmitting information are placed inside
LED bar 4 and are electrically supplied by the same wires
supplying said LED bar 4.
[0030] In an alternative embodiment, the sensor group
and the device for transmitting information are electrically
independent from LED bar 4 and can optionally be elec-
trically supplied through a battery.
[0031] In the present invention, a preferred embodi-
ment was described in the form of vertical showcases
like the type described in EP3053487, but the fact that
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the teachings of this application can be easily applied to
horizontal refrigerated cabinets like those described in
EP0962729 is obvious to the skilled man.
[0032] According to the example of figure 2, in this em-
bodiment a simplified block diagram is shown of a Led
bar 4, comprising a case body 104 and a printed circuit
board 204 carrying the LED sources 304 and the elec-
tronic circuit driving the LEDs 304. A power source and
control unit 404 feeds the driving power for the LED 304
and the controls for driving the LED 304. The power unit
504 feeds also the processing unit 5 which is housed
within the case 104 of the LED bar 4. The processing
unit 5 is connected to a memory 105 in which a control
program is loaded which control program contains the
instructions coded in machine readable code which con-
figures the processing unit 5 to carry out the functions
according to the present invention and particularly re-
ceive at an input port 205 the data from the different sen-
sors measuring the temperature, the humidity or other
functional parameters of the show case, receive the data
from an accelerometer associated to the door of the show
case and the data relating to the functional conditions of
the show case 11, particularly the data about malfunc-
tioning events. Such data is stored in a dedicated memory
or a dedicated memory area 305.
[0033] A communication interface 405, preferably op-
erating according to a wireless communication protocol
allows the processing unit to connect to a remote control
device such as a portable pc or a smartphone opr similar
in which an app is loaded allowing to exchange data and
commands with the processing unit.
[0034] This portable remote control unit can automat-
ically be detected by the processing unit when it comes
nearer to the showcase than a certain distance and the
portable control unit can signal or be identified as being
carried to a person having specific tasks, such as service
persons allowing the service person to carry out some
tasks which are not available to other persons or user of
the showcase. According to the invention the service per-
son is either automatically recognized or recognition
takes place by actively sending a signal to the processing
unit 5. One of the tasks to which the service person is
authorised relates to resetting the memory 205 in relation
to the registered number of opening or closing actions of
the door. Alternatively the reset can be limited to cancel
only the opening and/or closing actions performed by the
authorised service person.

1 Showcase body
2 Transparent door
3 Shelves
4 LED bar
104 case
204 printed circuit board
304 LED
404 LED bar power and control unit
11 Refrigerated showcase
5 processing unit

105 program memory
205 sensor input port
305 data memory
405 communication interfaces

Claims

2. Refrigerated showcase (11) comprising a body
(1), at least a shelf (3) for supporting good, a trans-
parent door (2), at least a LED bar (4), a (not shown)
cooling system,
characterized in that:

said LED bar (4) further comprises:

- a temperature sensor and/or,
- a humidity sensor and
- an accelerometer for detecting the number
of door (2) openings,
- a memory.

3. Refrigerated showcase (11) according to claim 1,
further comprising a unit detecting functional param-
eters of the show case and providing data about mal-
functioning conditions, a wireless device and an app
for transmitting the data measured by the said tem-
perature sensor, the said humidity sensor, the said
accelerometer for detecting the, number of door
openings and the said unit for detecting data about
malfunctioning conditions to a mobile device like a
smartphone or a tablet lying within a predefined dis-
tance from said showcase (11).

4. Refrigerated showcase (11) according to claim 1,
a unit detecting functional parameters of the show
case and providing data about malfunctioning con-
ditions, a wireless device and an app for transmitting
the data measured by the said temperature sensor,
the said humidity sensor, the said accelerometer for
detecting the, number of door openings and the said
unit for detecting data about malfunctioning condi-
tions to a fixed device like a router or a gateway,
capable of transmitting said data to a cloud.

5. Refrigerated showcase (11) according to claims
1-3, further comprising a memory for storing the
number of door openings and a reset device asso-
ciated to the showcase or to the LED bar and reset-
ting the number of door openings stored in the mem-
ory after that a human operator has supplied the
showcase (11) with goods.

6. Refrigerated showcase (11) according to claims
1-4, wherein said sensors and memory are placed
in the LED bar (4) itself and are electrically supplied
by the same electric wires supplying said LED bar
(4).
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7. Refrigerated showcase (11) according to claims
1-4, wherein al least some of said sensors and the
memory are a group distinct from said LED bars (4)
and optionally are electrically supplied by a battery.

8. Refrigerated showcase (11) according to one or
more of the preceding claims in which the Led bar
comprises a case-like body in which there is housed
a processing unit comprising a processor, peripher-
als such as a memory, a communication interface
with a remote control unit, like a smartphone, a PC,
or similar devices, an input port for each of the tem-
perature sensors, humidity sensor and accelerome-
ter for sensing the number of door openings and a
control program coding the instructions for configur-
ing the said processing unit and its peripherals to
store in the memory the data related to the measured
number of door opening, to the measured tempera-
ture and to the measured humidity, the control pro-
gram configuring the processing unit and its periph-
erals to reset the stored data about the number of
door openings triggered by a command, the said
command being available only to selected kind of
persons operating the door.

9. Method for using the refrigerated show-case ac-
cording to one or more of the preceding claims com-
prising the following steps:

Measuring the number of acts of opening and/or
closing the show-case door;
Storing the number of acts of opening and/or
closing the show-case door;
Identifying automatically or by command the
person operating the door in relation to a prede-
fined classification of persons;
Authorising a person specifically relating to the
classification as service person for carrying out
intervention on the show-case to reset the reg-
istered number of opening or closing actions of
the door or to erase only the number of opening
or closing acts of the door operated by the said
authorised person;
Restarting registration of the number of opening
or closing action of the door after the authorised
person has signalled to have terminated the in-
tervention on the show case and/or rest the
memory for registering the said number of open-
ing and/or closing actions of the door.

10. Method for using the refrigerated showcase (11)
according to claims 1-7 and to claim 8, wherein a
human operator provided with a portable device like
a smartphone or a tablet stands within a predefined
distance from the refrigerated showcase (11) itself
and performs a query on the processing unit (11)
and/or its peripherals placed in the showcase of func-
tional status information of the show-case like the

measured temperature, the measured humidity, the
detected number of door openings, and malfunction-
ing events making use of a dedicated app.

11. Method for making use of the refrigerated show-
case (11) according to claims 1-7, wherein informa-
tion like temperature, humidity, number of door open-
ings, malfunctioning are transmitted wirelessly to a
fixed device like a router or a gateway, which in its
turn transmits them to a cloud.

12. Method for making use of the refrigerated show-
case (11) according to claim 8 or 9, wherein infor-
mation concerning temperature, humidity, number
of door openings, malfunctioning is saved in a mem-
ory inside the showcase (11), and transmitted to a
portable or fixed device after a query.

13. Method for making use of the refrigerated show-
case (11) according to claims 8-11, wherein a mem-
ory for recording the number of door (2) openings is
provided and the said memory is re-set by the human
operator after she/he supplied said showcase (11)
with goods.
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