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“Kit of electronic information systems and means for the support thereof™

Description

Field of the art

The present invention refers to the field of electronics and mechanics. More in detail, the
present invention refers to a kit comprising at least one electronic device adapted to indicate
information. Still more in detail, the present invention regards a kit comprising a new type of
electronic labels to be installed inside sites such as supermarkets, shopping malls, stores and
the like, in order to provide users with indications regarding the various types of
merchandize for sale. The present invention also refers to the means necessary for locking
and unlocking said electronic labels onto the/from the guide bars adapted for the support
thereof, and to said particular guide support bars which are specific for the type of electronic

labels described herein.

State of the art

Various types of labels have been known by now for many years, above all inside points of
sale set for the distribution of food products. Such labels are typically paper, and are placed
at the commercial products displayed inside the structure; the labels are suitable for
indicating information regarding the products with which they are associated. For example,
various types of labels are widely known, usually in card format, detectable on the shelves
supporting the merchandise in the lanes of supermarkets and showing the price or the
particular commercial offers or promotions of the products for sale. Usually, in the latter
case, i.e. when commercial offers are proposed to the public, the labels in question are all
substantially characterized for their distinctive clear character, detectable in a particular
profile, in a color that is nearly always striking/conspicuous, or in the information indicated
therein consisting of a writing that is typically more visible to the public with respect to what

is verifiable on the other labels, indicating the standard prices of the products for which no
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promotions and the like are provided. All this in order to inform the public of the possibility
to purchase specific products at lower prices, as well as to stimulate the purchase of such
products.

Nevertheless, even if the function of such labels and the simplicity of their structure is
undoubted, in more recent times there is agreement on the fact that the use of paper for
indicating the aforesaid information involves considerable expense, in primis due to the
frequency with which their substitution is required. Reasonably, the labels in question must
be frequently changed in accordance with the variable product promotions and offers,
involving frequent topographical expenses as well as those relative to the cost of the
personnel employed for their affixing and substitution. Such critical issues were overcome
by introducing, within the points of sale such as those listed above, a particular type of
electronic labels that are “fixed”, with the purpose of leaving unchanged their position and
hence their substitution, and limiting the operations associated with the variation of
information. Such conditions can be obtained by changing, in an automated manner, the
message indicated by the label which is for such purpose provided with a suitable electronic
display. The labels thus conceived require, for the operation thereof, electrical power supply
which is conventionally provided due to common lithium batteries provided for each label.
Even if the use of such electronic labels has allowed attaining an effective and timely
alignment of the prices shown by the labels exhibited on the shelf with those of the check-
out counter, hence avoiding having to recur to topographic operations, the poor light of the
display has however not allowed rendering the information contained therein visible to the
public, thus hindering one of the main objects of the labels: that of attracting the public
towards the label, informing it of the promotion underway for a particular product type, and
stimulating the public towards the purchase of such products. It is therefore intuitable that
labels lacking the visibility requirement do not fulfill their main function! Indeed, testing on
electronic label diffusion within supermarkets has illustrated the confusion of the public and
a clear loss of earnings from the promotions. There was therefore a considerable return to the

use of paper cards, and a lack of the hoped-for savings regarding the costs relative to the
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topographic and management personnel expenses. In addition, the cards or electronic labels
known up to now are, as stated above, conventionally power supplied with lithium batteries,
lithium well-known to be a harmful element for which a specific and sophisticated disposal
path is provided for; yet the rigorous actuation of such path might not always be ensured. All
this more greatly augments the risk of increasing the quantity of polluting, hard-to-dispose-
of material, which is already considerable in the environment.

For such purpose, the object of the present invention, described in detail hereinbelow, is that
of proposing a kit comprising a new type of electronic labels, for the abovementioned uses,
which in addition to accomplishing the functions (with increased effectiveness) for which the
electronic labels were originally designed, also annuls the risk of incurring the problem of
disposal of the lithium batteries. More in detail, the electronic labels of the present kit have
structural characteristics which increase the possibility of attracting the attention of the
clientele, not just towards the products on sale but also towards those food products that are
close to expiry and hence advantageously promoted. It is therefore important to underline
that the problem of food waste has become one of the most pressing current issues, such to
perhaps require a government legal measure. Beyond their role in attracting clients towards
the products approaching expiry date, the labels of the present kit comprise structural
characteristics that consistently limit the strong environmental risk due to the large quantity
of lithium batteries conventionally employed for the power supply of the electronic labels
known up to now.

In order to improve the comprehension of the present invention, it should be indicated that
the conventional and known electronic labels provided with lithium batteries make use of a
system of distributed electrical power supply which provides that each electronic label is
autonomous, provided with display, controller, battery and radio module necessary for
communication with a centralized device from which the value of the prices to be displayed
is received. This known system is such that the single labels are therefore autonomous and,
by means of a radio receiver, are configured by the gate way of the point of sales. In

addition, these known electronic labels are structured for being housed in suitable plastic
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card-holder bars, whose function is substantially that of mechanical support.

The present industrial invention patent application intends to describe and claim, in addition
to the aforesaid particular type of electronic labels, also the means necessary for the support
and for the locking/unlocking of said electronic labels. More in detail, the object of the
following description also includes the components such to ensure electrical continuity
between the electronic label/labels and the remote electrical power supply system and to
prevent such labels from being furtively removed by non-authorized personnel. As stated
above, the support bars adapted to support labels power supplied with simple batteries
accomplish only a mechanical support role. However, the guide bars obtainable with the
present kit in particular allow ensuring electrical continuity with the power supply lines and
allow suitably supporting the labels. All this in order to contribute to the achievement of an
information system, comprising electronic labels, to be installed on the shelves of the sales
point, which makes use of a centralized power supply system, no longer distributed, thus in
primis preventing the required use of harmful, hard-to-dispose-of lithium batteries.

The present industrial invention patent application also intends to describe a further
component comprised in the present kit and in particular a “handle”-like device which
allows only the operator to install and/or remove and substitute the electronic labels, since
only the operator is provided with such device for locking/unlocking the electronic labels.
Among the characteristics that can be encountered in the electronic labels of the present kit,
there is in fact a particular reversible locking system adapted to allow stably but reversibly
fixing the label in its position and simultaneously preventing the label from being furtively
removed by non-authorized personnel. The object of the present industrial invention patent
application is therefore also that of proposing a device adapted to lock/unlock these

particular electronic labels comprised in the kit of electronic information systems.

Description of the invention

The present description refers to a new kit of electronic information systems comprising a

new type of electronic labels adapted to be installed at public sites, such as commercial
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structures and in particular commercial structures that operate in the field of food
distribution, or otherwise. Typically, these are supermarkets and the like. The present
description also regards the components necessary for the support of said labels and the
components necessary for locking/unlocking said labels.

For the purpose of an improved comprehension of the following description, the components
of the present kit will be described separately in sequence herein, by analyzing: first the
electronic label, then the components necessary for the support of said electronic label and
finally the means necessary for the locking/unlocking of said labels.

The electronic labels of the present kit are, as anticipated, adapted to indicate the information
regarding the product for sale, in particular that regarding the price corresponding to a
standard price condition or to an offer/promotion and the like, with the intention of more
effectively informing the public of the information associated with that particular type of
product. Unlike the known electronic labels, the electronic label of the kit, object of the
present industrial invention patent application, is characterized in that it has structural
characteristics that render it advantageously higher-performing in terms of effectiveness in
indicating information with respect to the known labels, given that it is provided with
suitable optical signaling devices.

Advantageously said label involves a substantial contribution to decreasing pollution with
respect to the conventional labels comprising hard-to-dispose-of lithium batteries, given that
it lacks such battery type and is power-suppliable with a centralized electrical power supply
system, hence with a common wired electrical grid.

Advantageously said label also results hard to remove from its position by non-authorized
personnel, given that it is provided with a particular reversible locking system for the
installation thereof on the support bar, which advantageously makes it not subject to theft or
similar operations.

Advantageously said electronic label is also provided with a particular structural electrical
arrangement that allows it to communicate in a bidirectional manner with a central master,

thus allowing increased precision of the system effectiveness in the correct transmission of
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the data to be indicated.

As already mentioned, the label of the kit, object of the present description, represents a
particular component of a more extensive system, adapted to inform the single labels present
within the commercial structure at the various products displayed to the public with regard to
the type of information that must appear on each single display provided for each label.

More in detail, the electronic label of the kit according to the present invention comprises: at
least one display, at least one controller, at least one suitable electrical/optical interface for
the connection to the power supply and communication lines and at least one suitable and
opportune electrical connector, with multiple poles, which ensures the contact between the
label and the label-holder power supply bar. The aforesaid system adapted to inform the
single labels appears as a structural arrangement in which the single labels are reversibly
fixed to the suitable electrified guide bars, from which they are power-supplied. The label-
holder guide bars can in turn be connected in series to each other, forming a chain grouping
together a high number of electronic labels. In addition to the power supply lines, a third line
is present, common to all the labels, by means of which the same manage the bidirectional
data communication with the “master” thereof, from which they electrically and functionally
depend.

At the head of each sequence of bars, a device can in fact be found — indicated herein as
“master” — which has the function of power supply, given that it is set for power supplying
all the electronic labels and the bidirectional communication interface, in order to drive the
data line pertaining to the same electronic labels. The master set to give electrical power
supply to all the labels can in turn be power supplied by 230Vac electrical mains, by a direct
current electrical energy source or, as maximum expression of energetic/environmental
sustainability, by suitable and specialized photovoltaic systems that make use of the artificial
light inside the point of sales.

The description of the aforesaid information system has been briefly indicated only for
making the present invention more comprehensible, not just in structural terms but also

functional terms in a more extensive structural arrangement.
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The label of the present kit comprises a commercial display which can be of standard LCD
type or latest-generation e-paper type standard which, as main characteristic, preserves and
makes visible the information even in the absence of power supply. Therefore, such display
type synergistically contributes to the reduction of consumption. The controller present in
said labels instead carries out the double role of: managing the display and managing the
bidirectional communication with the master. Said controller also performs diagnostic
functions, monitoring the power supply voltage, the consumption, the electrical levels of the
data, the good state of the contacts and the ambient temperature. Of particular importance for
the attainment of the pre-established objects are the electrical/optical and mechanical
interface of the present label. More in detail, it is important that there is electrical continuity
between the tips of the electrical contacts with which the label is provided and the small
power supply bars resident on the label-holder bar. In the various embodiments, described in
detail hereinbelow, the constant electrical connection with the guide bar is ensured, in one
embodiment, by the elasticity of the metal/alloy used for the electrical contact which, due to
the deformation thereof, ensures the correct pressure thereof, while in another embodiment a
thrust spring is instead provided which would allow using a less difficult metal for the
obtainment of the electrical contacts. It should be indicated that in all the embodiments, the
power supply voltages and electric currents have low value, so that there could be the onset
of a slight electrical insulation between the electrical contacts, with a consequent increase of
the electrical contact resistance, greater voltage drop and final decay of the power supply
voltage. The existence of such conditions — if verified — is canceled herein due to the use of
an expedient commonly known as wetting which consists of breaking the insulation by
applying a high-value electric voltage between the electrical contacts and by flowing an
instantaneous high current, thus cleaning the contact zone. Hence, when the controller
detects an irregular decay of the power supply voltage, it notifies its master (there is at least
one master for each sequence of labels) of such irregularity. Based on such signaling, the
master communicates to all the electronic labels to be positioned in stand-by condition, and

to the single electronic label that has signaled the irregularity, it will communicate the
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activation of the circuits for the wetting of the contacts. Following this action, the master
will inject, on the power supply and data bars, a high-voltage electrical pulse, necessary for
the perforation of the insulating barrier.

If the malfunction could not be signaled, due to complete shut-down of the electronic label,
in this condition the master will employ an alternative procedure which, due to a high-
voltage but calibrated pulse, will not require the cooperation of the affected label.

As already mentioned, one of the advantages offered by the present invention is given by the
fact that the electronic label of the present kit has structural characteristics such to render it
safe against possible theft. Indeed, said label is also characterized by a particular reversible
locking system which makes it hard to remove, if not with a specific tool, from its position
on the guide bar. More in detail, the present label is provided in the lower part of its structure
with a small piston with wide head, nail-like, which — through a hole made on the base of the
body of the label — comes to be inserted in a corresponding anchorage hole verifiable on the
lower side of the label-holder guide bar. The vertical movement of the small piston occurs
due to an enclosing spring that has two spatial configurations: a first configuration in which
said spring is at rest and the small piston is retracted, so as to allow the movement as well as
the removal of the electronic label, and a second configuration in which said spring is
compressed and the small piston, enclosed by said spring, is inserted in the aforesaid holes in
a manner so as to make the movement of the label impossible. The passage from the
removability condition to that of locking occurs due to the horizontal movement, in the
transverse plane of the label, of a suitable movement bar which on the lower part has a
projection adapted to press on the head of the small piston and to compress the spring which
encloses it, with the result of inserting said small piston within mating holes and to lock the
label. Otherwise, by moving said projection away from the head of the small piston, the
latter will be brought back into its retracted condition corresponding with the rest
configuration of the spring. The movement of the small piston, and more in detail that of the
transverse bar, can occur with various methods that will be described more clearly in the

following description of the preferred embodiments.
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Further characteristic of the electronic label of the present kit is represented by the presence
of an optical signaling system comprising LEDs on the sides of the label adapted to indicate,
based on the on and off state or based on the color emitted or based on the intermittence of
light emission, specific information that defines the price of a specific product type.

One of the particular features of centralized power supply is in fact that of being able to
make use of a suitable source of electrical energy, such to allow the implementation of
optical signals which, in distributed power supply, i.e. with lithium batteries, integrated in
the electronic labels, would not be possible, due to the extremely limited energy capacity of
the same batteries.

The HW (hardware) architecture and the FW (firmware) structure ideated and elaborated for
such application allow modulating the light beam in terms of color, light intensity and
diffusion angle. Such flexibility is essential for adapting the light beams to the different
ambient brightness characteristics of the premises. In order to avoid annoying blinding, it is
important that light beams are emitted with low intensity in the poorly-illuminated shadow
zones; on the contrary, in the strongly-illuminated areas, it is instead necessary to emit light
beams with greater intensity, so that they are rendered clearly visible.
In addition, the centralized management of all the labels, by the Master, would offer another
particular feature: that of synchronizing the light signals between all the labels resting in the
same lanes, thus preventing bothersome flashing, unrelated with each other and only
generating confusion among the public.

The electronic label of the kit, object of the present description, therefore represents an
intelligent component comprising systems which synergistically cooperate within said label
and with the other components of the information system to which they belong.

The present kit also comprises a plurality of modular structures and a plurality of connectors
adapted to join said modular structures which, when connected, give rise to one or more
electrifiable guide bars adapted to support and power supply said electronic labels. These are
electrifiable support systems for the support and wiring of said electronic labels, which result

power-suppliable with conventional wired electrical grids. The electrifiable guide bars thus
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obtained are typically but not exclusively in turn connected to the borders of the shelves that
receive the various types of products, regarding which the label supported by the guide bar
shows specific and relative information.

More specifically said kit comprises modular structures, simply indicated hereinbelow as
“modules”, in which each module comprises small electrical bars which, when connected
with the tips of the electrical contacts provided for each label, ensure the power supply
continuity for said electronic labels. Each module appears as a structure of suitable rigidity
(such to ensure the support of the correlated electronic labels) having a longitudinal section
shaped like a [, hence shaped like a bracket or a C or having similar profiles. More in detail,
by laterally observing each module, it is possible to detect the aforesaid profile analogous to
that of the longitudinal section of said module when it is spatially configured to be arranged
for its installation on the edges of the shelving receiving the products. Each module more
specifically comprises a lower flat portion, an upper flat portion and a central flat portion
orthogonal to said lower flat portion and upper flat portion. Said three portions represent a
continuum. In addition, as will be clearer from the following description of the preferred
embodiments as well as from the observation of the enclosed figures, both the lower flat
portion and the upper flat portion have structural characteristics such to ensure the support
and stable and reversible fixing of the supported electronic label, while the central portion,
orthogonal to the other two portions, comprises the components necessary for contributing to
the electrical power supply and data transport continuity for said supported electronic label.
As already mentioned, the kit, object of the present description, comprises, in addition to the
aforesaid modules, also a plurality of connectors adapted for connecting said modules; the
electrical continuity is always maintained in the structure resulting from the joining of said
modules, hence in the guide bar, and consequently with the electronic labels supported
thereby.

Advantageously the electrifiable support systems, hence the modules of the kit, object of the
present invention, being specific for electronic labels power-suppliable by means of a

common electrical grid, prevent having to use batteries, typically lithium batteries, limiting
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the contribution to environmental pollution deriving from the use of such batteries.
Advantageously said modules, allowing the electrical power supply of said electronic labels
without having to use batteries, allow reducing both the costs relative to the supply of such
batteries and those relative to the disposal thereof.

Advantageously said modules, having structural characteristics which ensure the non-
removability of the label by non-authorized personnel, have also shown to be an effective
anti-theft system for the same labels, useful for preventing vandalistic or playful actions
which, if involving the movement of the label from the position assigned thereto, could bring
trouble/inconvenience both to the personnel of the store and the clientele.

Advantageously the modules of the present kit, comprising components that are relatively
simple structurally, allow their industrial manufacturing at relatively low costs, involving
market prices that are commercially convenient and stimulating the use of the kit and the
obtainment of a more extensive information system with centralized rather than distributed
power supply, with the above-listed advantages.

The present description also refers to a specific handle-like device for the locking/unlocking
of said particular electronic labels on/from the support guide bar, on which said electronic
labels are placed. More in detail, the handle-like device of the kit according to the present
invention is a tool which allows fixing and removing said specific type of electronic labels
provided in their structure with said particular system which allows the locking/unlocking
thereof on/from the guide bars that support them. The components present in such type of
electronic labels are functionally complementary to those of the handle-like device adapted
for fixing/unlocking of the label and vice versa. Both structures, intending the label and the
device of the present kit, comprise magnetic elements which by exerting their magnetic
properties actuate further components responsible for the actual locking/unlocking of the
label.

As already anticipated in the course of the present description, said particular electronic
labels have, in the lower portion of their structure (with basically box-like profile), a

transverse channel that horizontally traverses said lower portion of the label. Such channel is
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adapted to receive a specific transverse bar having, on the lower part, a projection adapted to
press the head of a small piston, nail-shaped, it too present in the lower portion of the label,
and more specifically in a suitable housing situated in the portion below said transverse
channel. Still more specifically said small piston has its head in the lower portion of said
channel. This spatial configuration of the described components is such to ensure that the
horizontal movement of the transverse bar in the channel can cause the contact of the lower
projection of the bar with the head of the small piston, inducing the downward longitudinal
movement thereof. Said small piston is also enclosed (as stated above) inside its housing by
a spring that is compressed and relaxed following said vertical movement. In particular said
spring is compressed when the projection of the transverse bar contacts the small piston and
is relaxed when said projection moves away therefrom. At these two configurations of the
spring, there is respectively the locking and the unlocking of the label. On the lower surface
of the label and at said small piston, a hole is in fact present corresponding to another (blind)
hole present on the support guide bar for the labels: the insertion of the small piston inside
two mating holes causes the locking of the label; on the other hand, the extraction causes the
unlocking thereof. The vertical movement of the small piston, induced by the contact and by
the moving away of the projection present on the transverse bar with and from the head of
said small piston, is induced upstream by the horizontal movement of the transverse bar in
the channel comprised in the body of the lower portion of the label. Said channel is also
accessible from a perforation present on at least one of the lateral surfaces of the label. Given
that said transverse bar is inside the body of the label, its movement occurs by operating on
the magnetic behavior shown by a permanent magnet fit on the end of the transverse bar at
the inlet perforation into said transverse channel. More clearly, the movement of the bar
occurs by making said fit permanent magnet interact with a further permanent magnet
outside the label. Such external magnet is, more specifically, present on the handle-like
device of the kit, object of the present invention. Hence, the movement of the transverse bar,
and thus the locking/unlocking of the label, occurs by suitably fitting a pole of the magnet of

the handle-like device with the pole of the permanent magnet fit on one end of the transverse
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bar. Said end of the transverse bar is, in particular, that close to the perforation present on at
least one of the lateral surfaces of the label. Such perforation makes possible the access to
the channel, hence to the transverse bar, and in particular to its magnetic end.

More in detail, the handle-like device of the present kit preferably appears as a rigid and
three-dimensional handle, comprising at least one arm, shaped like an L or [ or C or
horseshoe or similar profiles. In any case, the handle-like device, independent of which of
the aforesaid profiles it has, is characterized in that it has in at least one arm, and in
particular in the end of at least one arm, at least one permanent magnet orientable in a
manner such that its fitting with the permanent magnet fit on the bar causes an attractive or
repulsive interaction in accordance with the spatial configuration of the handle-like device in
proximity to the electronic label of the kit. More clearly, by approaching the permanent
magnet of the bar, the end of the arm of the handle-like device having the magnet orientated
such that the poles of equal sign are interfaced (one pole present on the handle-like device,
the other on the end of the magnet fit on the bar) will have a repulsive interaction between
the magnets. Such repulsive interaction will cause the horizontal movement of the transverse
bar in the body of the label. More in detail, said movement ensures that the aforesaid
projection of the transverse bar contacts the head of the small piston. In such a manner, the
locking of the label is induced in the guide bar. Otherwise, by approaching the permanent
magnet fit on the transverse bar, the end of the arm with the magnet oriented such that the
poles of opposite sign are interfaced will have an attractive interaction between the magnets,
with consequent horizontal movement of the transverse bar in the direction of its extraction
from the body of the label. Such attractive action causes the relaxation of said spring, the
lifting of the small piston and the unlocking of the label from the guide bar.

The identification of the “repulsive” end and the “attractive” end occurs due to a simple
chromatic indication verifiable at the ends of the handle-like device. More in detail, in some
embodiments, said handle-like device has one end whose red color indicates that such end,
when moved close to the magnetic end of the transverse bar, will cause the locking of the

electronic label, and one end whose green color indicates that by moving such end close to
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the permanent magnet fit on the transverse bar, it will carry out an attractive force that will
cause the movement of the bar in the direction of extraction from the body of the label and
the consequent unlocking of said label from the support guide bar.

Advantageously, the handle-like device of the kit, object of the present description,
comprising materials that are easy to find and being relatively simple structurally, allows its
industrial manufacturing with relatively low costs.

Advantageously, given that said handle-like device is specific for the particular type of
above-described electronic labels, the removal and locking of said labels only occurs by
making use of such device, which therefore has also shown to be an effective anti-theft

system.

Detailed description of the invention

The invention will now be described in detail hereinbelow in its preferred embodiments,

with reference to the enclosed figures in which:

FIGURE 1 shows a representative view of the components of the kit of information systems,
object of the present industrial invention patent application. The figure in question shows
that said kit comprises at least one electronic label 1; a plurality of modules 15 and a
plurality of connectors 16 adapted to allow the assembly of said modules 15 for the
obtainment of at least one guide bar 200 (not shown in the figure in question) adapted to
allow supporting said electronic label/labels 1; and at least one handle-like device 24 adapted

to lock/unlock said electronic label/labels 1 to/from said guide bar 200.

FIGURE 2 shows a schematic view of the electronic label 1 of the present kit of information
systems. More in detail, the figure in question shows that said electronics 1 comprises: at
least one support structure 2 like a printed circuit, at least one display 3, adapted to show
indications relative to the type of products in proximity to which said electronic label 1 is

placed, at least one controller 4 adapted for managing said display 3, for managing the
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bidirectional communication with a power supply master 100 and data manager (not shown
in the figure in question), and for the diagnostics of the power supply voltage, of
consumption, of the electrical levels of the data and of the effectiveness of the contacts and
monitoring of the ambient temperature; and at least one electronic/optical interface 5 for the
connection to the electrical power supply lines, for communication (between labels and
master 100 and labels and operator terminal) and in particular for communication towards an
optical terminal provided for the personnel of the point of sale. More in detail, as can be
observed in the figure, said electronic/optical interface 5 comprises at least two power supply
lines 5’ and 57 and at least one third line 5™ adapted to allow the bidirectional
communication with a power supply master 100 and data manager with suitable optical

components for an infrared optical communication, comparable to that of television controls.

FIGURE 3 shows a schematic view of the information system to which the electronic label
belongs. More in detail the figure in question shows that said information system comprises
a plurality of power supply masters 100 in which each master 100 is set for power supply
and selective distribution of the data towards said electronic labels 1. More in detail, an
upstream power supply master 100 is associated with each series of electronic labels affixed

on a specific electrified guide bar 200.

FIGURE 4 shows a perspective view of the electronic label 1. More in detail, the figure in
question, in addition to showing that the display 3 is provided with a suitable protective
screen 3’ made of optically transparent material, intends to show the presence of the tips of
the electrical contacts 6 of the electrical connector with which said electronic label is
provided. The presence of said electrical connector is essential for there to be connection
continuity between the electronic labels 1 and the guide bars 200 (not shown in the figure in
question). The connection continuity can be ensured also due to the elasticity of the
metal/alloy with which said tips of the electrical contacts 6, as well as the entire connector,

are made.
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FIGURE 5 shows a side view of the electronic label 1. In said figure, the following can be
observed: the support structure 2, the display 3 and a thrust spring 6’ adapted to ensure the
electrical continuity between the tips of the electrical contacts 6 and corresponding small
electrical bars present on the guide bar 200 on which the electronic labels 1 are reversibly
fixed. The presence of the thrust spring 6’ is useful when the material constituting the tips of
the electrical contacts 6 is not sufficiently elastic to ensure the continuity over time of the

electrical connection between the electronic label 1 and the electrified guide bar 200.

FIGURE 6 shows a schematic view of the electric circuit adapted for connecting the
electronic label 1 with the electrified guide bar. More in detail, the contacts C+ and C- refer
to the tips of the electrical contacts 6 of the electrical connector comprised in the electronic
label 1. References P+ and P- indicate the small power supply bars that slide on the bottom

of the label-holder guide bar 200.

FIGURE 7 shows a front and schematic view of one of the components characterizing of the
electronic label 1. More in detail, the figure in question shows that the electronic label 1 is
provided with a particular system for its reversible locking on a specific electrified guide bar
200 (not shown). More specifically, said reversible locking system, in addition to allowing
the stable and reversible fixing of the label on a predefined station, has also shown to be an
effective anti-theft system. Such reversible locking system is represented by the presence, in
the lower portion 10 of the electronic label 1, of a small nail-like piston 7 with the head lying
in the lower portion of a transverse channel 8 present in the body of the electronic label 1
above said lower portion 10. As is observed from the figure, the small piston 7 is enclosed by
a spring 9 for which there are two spatial configurations: the rest configuration, in which the
small piston 7 is retracted and the label is removable, and the other configuration in which
said spring 9 is compressed and the small piston 7 is inserted into two mating holes present

as follows: one on the bottom of the label, the other on the electrified guide bar 200 (both
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holes are not shown in the figure in question). The movement of the small piston 7 occurs
due to the horizontal movement of a suitable transverse bar 11 present in said channel 8. Said
transverse bar 11 is provided, on the lower part, with a projection 11’ that by contacting the
head 7’ of the small piston 7 is able to induce the movement thereof in longitudinal sense,
with consequent compression of the spring 9 and locking of the electronic label 1 in its
position. The access of the transverse bar 11 to the channel 8 occurs due to an inlet/outlet

perforation 8 and/or 8" present on at least one side of the electronic label 1.

FIGURE 8 shows a perspective view of the electronic label 1 in which the presence of a
groove 13 is underlined that is verifiable on the lower surface of the lower portion 10,
adapted to allow the adaptation of the electronic label 1 with a corresponding projecting
border present on the electrified guide bar 200 (not shown) on which said electronic label 1

is affixed.

FIGURE 9 shows a particular embodiment of the electronic label 1 in which, on the
transverse bar 11 comprised therein, a permanent magnet 12 is fit on one end that is adapted
to allow the horizontal movement of the transverse bar 11 in the channel 8 due to the
interaction of said fit magnet 12 with another magnet, of opportune polarity and present on a
specific tool (and in particular on the handle-like device not shown in the figure in question)
adapted for the movement of said transverse bar 11. The repulsion between the magnets will
cause the movement of the bar 11 towards the interior of the channel 8 in a manner so as to
induce the contact between the projection 11° and the nail-like head 7’ of the small piston 7
and the consequent locking of the electronic label 1; vice versa, the attraction of the magnets
will cause the extraction of the bar 11 from the channel 8 and the consequent unlocking of

the small piston 7, rendering the movement/removal of the label possible.

FIGURE 10 shows a perspective view of a further component characterizing the present

electronic label 1. More in detail the figure in question shows that said electronic label 1
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comprises at least one LED illumination system 14 on at least one side, preferably on both
sides of the electronic label. The object of said LED illumination system 14, as well as the
mode with which said illumination system operates, is that of effectively notifying the public
regarding the existence of a particular commercial promotion/offer associated with the type

of products at which the electronic label 1 is affixed.

FIGURE 11 shows a representative view of the modules 15 of the present kit of information
systems for the support and power supply of electronic labels 1. More in detail, the figure in
question shows that said kit comprises a plurality of modules 15 connectable in sequence due
to a plurality of connectors 16 (by way of example, the figure shows the structure of only
one connector 16). More in detail, the figure shows that each module 15 of the kit is
connectable to a consecutive module 15 due to the insertion, between said consecutive
modules 15, of a connector 16. The latter comprises more in detail two parallelepiped
structures 16° and 16 connected together due to three electrical wires 17 in turn connected
to electrical contacts 18 exiting from said structures 16° and 16”. More in detail, from each
of said parallelepiped structures, three electrical contacts 18 project that are adapted to
contact the small electrical bars present on the tracks 19 verifiable on the internal surface 20
of the central portion of each module 15. Hence, the connection of said modules 15 occurs
by connecting a parallelepiped structure 16’ or 16 of a connector to one of the faces 20’ or
20" of a module 15 and connecting the remaining parallelepiped structure 16 or 16’ of the

same connector 16 to the face 20° or 20" of the consecutive module 15.

FIGURE 12 shows an enlarged, detailed and perspective view of a module 15 comprised in
the present kit of information systems. More in detail, the figure in question shows the
characteristic profile shaped like a [ of the longitudinal section of the modules 15. The figure
shows that the module 15 comprises a lower portion 15, an upper portion 15”” and a central
portion 15 orthogonal to the others. Said three portions define, for each module 15, a

structure without interruption having the aforesaid profile shaped like a [. Observable on the
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lower portion 15 is the convex projection 21 that rises upward along the front border of said
lower portion 15”. Such projection 21 is suitable for the size-complementary adaptation with
the groove 13 present in the lower portion of the electronic label 1 to be supported. Also
verifiable on the upper surface of the lower portion 15 are a plurality of small blind holes
22 adapted to allow the anchorage of the systems for locking the electronic label to be
supported on the guide bar 200 resulting from the association of said modules 15. On the
upper portion 15 and in particular on the front border of said upper portion 15°, the
projection 23 can be observed facing downward, it too adapted for contributing to the
support of the supported label. On the internal surface 20 of the central portion 15°, three
tracks 19 can instead be observed, on which small electrical bars are present which — when
contacted by the tips of the electrical contacts 6 provided with each electronic label 1 —
ensure the electrical power supply continuity between the label and the guide bar resulting

from the joining of the modules 15, in a more extensive system of centralized power supply.

FIGURE 13 shows a representative view of the longitudinal section of an electronic label 1

supported by the guide bar resulting from the joining of the modules 15.

FIGURE 14 shows a front and representative view of an embodiment of the handle-like
device 24 in the configuration in which said device is adapted for locking an electronic label
1 on a support guide bar (the guide bar is not shown in the figure in question). More in
detail, the figure shows that said handle-like device 24 has a particular profile shaped like a [
and comprises: a central portion 25 and two lateral arms: a first lateral arm 26 and a second
lateral arm 27. Both on the end 26’ of said first arm 26 and on that 27’ of said second lateral
arm 27, the following are respectively present: the first permanent magnet 28 and the second
permanent magnet 29 respectively adapted to allow the locking and unlocking of the
electronic label to/from the support guide bar. Said permanent magnet 28 in fact has its poles
oriented in a manner such that: by approaching said permanent magnet 28 to the permanent

magnet 12 fit on the transverse bar 11 inside the label 1, a repulsive action is exerted
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between the poles of the magnets (of the same sign) which causes the movement of the
transverse bar 11 within the label. Such movement involves that the lower projection 11°,
present on the transverse bar 11, contacts the head 7’ of the small piston 7 which is enclosed
by the spring 9 present in the lower portion of the label, engaging it in two holes (not visible
in the figure in question) of which one is present on the lower surface of the label at said

small piston 7 and the other on the support guide bar.

FIGURE 15 shows a front and representative view of the device 1 shaped like a handle in the
case in which said device is spatially configured so as to grasp the electronic label 1, in order
to remove it from the support guide bar (not visible in the figure in question). More in detail,
the figure 15 shows that the unlocking of the electronic label 1, and in particular the
disengagement of the small piston 7 from the aforesaid mating holes (not shown in the
figure) occurs by moving the lower projection 11’ of the bar 11 away from the head 7’ of the
small piston 7. The disengagement occurs upstream due to the attractive action that is
exerted between the poles of opposite sign of the permanent magnet 12, fit on the bar 11, and
of the second permanent magnet 29 present on the second lateral arm 27 of the device 1.
Both in this and in the preceding figure, the directions of the arrows represented indicate the
direction of the movement of the transverse bar 11 and of the small piston 7 in the case of
locking and unlocking the electronic label 1 by the handle-like device 24. The latter, both in
the case of locking and in that of unlocking, is always used by grasping the label. The
identification of the configuration adapted to allow the locking of the electronic label 1 and
of that adapted to allow the unlocking thereof occurs due to a chromatic indication present
on at least one surface of at least one end of the arms 26 and/or 27 of the handle-like device
24. Preferably, the presence of a red chromatic indication verifiable on one side of the ends
26’ and 27’ indicates the locking configuration of the label, otherwise the presence of a green
chromatic indication, verifiable on the sides opposite those having the red chromatic
indication, indicates the unlocking configuration of the electronic label 1. The passage from

one configuration to the other occurs with a simple 180° rotation of the handle-like device
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24.

FIGURE 16 shows a perspective view of the handle-like device 24 in its preferred
embodiment. More in detail, the figure in question shows the presence of an indented portion
30 present at the magnetic end of each arm of said handle-like device 24. Both said indented
portions are to be directed towards the sides of the electronic label 1 (not shown in the figure
in question) in a manner such that said handle-like device 24 can allow grasping the
electronic label 1 and suitably moving it on the supporting guide bar 200 (also not shown in
the figure under examination). More in detail the figure in question shows the presence of an
indented portion 30 at the end 26°, comprising the first permanent magnet 28 of the first
lateral arm 26, and an indented portion 30 at the end 27°, comprising the second permanent
magnet 29 of the second lateral arm 27. The figure in question also shows the presence of an
articulation 31 between said first lateral arm 26 and said central portion 25, and of an
articulation 31 between said second lateral arm 27 and said central portion 25.

In all embodiments thereof, the components of the kit of electronic information systems
according to the present invention are made of metal and polymer and/or metal and

composite materials.
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Claims

Kit of electronic information systems comprising:
at least one electronic label (1) comprising at least one support structure (2), like a
printed circuit, in turn comprising at least one display (3) adapted to show the public
the information associated with the product or type of products at which said electronic
label (1) is placed, at least one controller (4) adapted for managing said display (3), for
communicating with a power supply master (100), external and remote with respect to
said electronic label (1), and for the diagnostics of the power supply voltage, of
consumption, of the technical levels of the relative data, and of the effectiveness of the
contacts;
a plurality of modules (15) and a plurality of connectors (16) adapted for joining said
modules (15), said joining resulting in an electrifiable guide bar (200) adapted for the
support and wiring of said electronic labels (1), said modules comprising small
electrical bars;
at least one handle-like device (24) adapted to lock and unlock said electronic
label/labels (1) to/from said guide bar (200),
said kit of information systems being characterized in that said electronic label (1)
communicates with said power supply master (100) in a bidirectional manner, said
electronic label (1) being power-suppliable due to a common wired electrical grid and
comprising at least one electronic/optical interface (5) for its connection to the
communication guide lines, both electrical between labels (1) and master (100) and
between labels (1) and operator terminal, and for its connection to the electrical power
supply lines, said electronic/optical interface (5) comprising at least two power supply
lines (5” and 5’) and at least one third bidirectional communication line (5°””) adapted
for the bidirectional data communication with a specific master (100), said power supply
and bidirectional communication occurring due to an electrical connector adapted to

ensure the constant electrical connection between said electronic label (1) and an
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electrified guide bar (200) with which said electronic label (1) is reversibly connected,
said electronic label (1) comprising an electrical connector having electrical contacts (6)
provided with tips adapted to contact corresponding small electrical bars present on said

electrified guide bar (200).

Kit of electronic information systems according to the preceding claim characterized in
that the electronic label/labels (1) comprised therein comprises a reversible locking
system adapted to prevent theft or the simple removal of said electronic label (1) from
the electrified guide bar (200), said electronic label (1) comprising, in the body of its
lower portion (10), a small nail-like piston (7) with the head (7’) lying in the lower
portion of a transverse channel (8), it too present in the body of said label (1) in the
adjacent portion above said lower portion (10), said small piston (7) being enclosed by a
spring (9) and being vertically movable and insertable in a hole below said small piston
(7), said vertical movement occurring due to the horizontal movement of a transverse bar
(11) comprised in the channel (8) of said electronic label/labels (1), said transverse bar
(11) having, on the lower part, a projection (11°), adapted to press on the head (7’) of the
small piston (7), and a permanent magnet (12) fit on one end of said transverse bar (11),
said channel (8) having at least one inlet/outlet perforation (8 and/or 8”’) which makes
possible the access of said transverse bar (11) to said channel (8), said fit permanent
magnet (12) being situated at said inlet/outlet perforation (8 and/or 8°), said kit of
information systems also being characterized in that said electronic label (1) has, on at
least one of its sides, at least one LED illumination system (14), said LED illumination
system (14) emitting signals with various illumination intensity, said signals being
synchronizable by the master (100), said electronic label (1) also having, on the lower
surface of the lower portion (10), at least one groove (13) adapted to allow the
adaptation of said electronic label (1) on a corresponding and complementary border

present on said guide bar (200).
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Kit of electronic information systems according to the preceding claims characterized
in that each of said modules (15) is a structure comprising a lower portion (15”), a flat
upper portion (15”) that is parallel to said lower portion (15”) and a central portion
(15°) orthogonal to said lower portion (15) and to said upper portion (15"), said three
portions representing a continuum, said lower portion (15”) having a convex projection
(21) that rises upward along the front border of said lower portion (15”) and also having
a plurality of small holes (22) arranged in series and parallel to said convex projection
(21), said upper portion (15”) having, along its external border, a projection (23) facing
downward, said central portion (15°) having on its internal surface (20) at least three
electrical power supply tracks (19), each of said tracks (19) having a small electrical bar
adapted to be contacted by the tips of said electrical contacts (6) of the electronic label to
be supported, said each module (15) having a longitudinal section shaped like a [, each
module (15) having three open faces, each module (15) being connectable to another
module (15) due to said connectors (16), each connector (16) comprising at least two
parallelepiped structures (16”) and (16”") connected to at least three electrical wires (17),
each electrical wire (17) being connected to a corresponding electrical contact (18)
exiting from each of said parallelepiped structures, each electrical contact (18) being

adapted to contact the corresponding small electrical bar present on said track (19).

Kit of electronic information systems according to the preceding claims characterized
in that said handle-like device (24) has a profile shaped like a [, said handle-like device
(24) comprising a central portion (25) and two lateral arms, said lateral arms being a first
lateral arm (26) and a second lateral arm (27), said first lateral arm also having one end
(26’) comprising a first permanent magnet (28) and said second lateral arm (27) having
one end (27°) comprising a second permanent magnet (29), said first permanent magnet
and said second permanent magnet being adapted for locking/unlocking said electronic
label/labels (1) to/from said guide bar (200), said locking/unlocking occurring via

repulsive and attractive magnetic interaction between the poles of said permanent
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magnet (12) fit on said transverse bar (11) and those of said first permanent magnet (28)
and said second permanent magnet (29), said handle-like device (24) also having, on at
least one side of the end (26°) and (27°), at least one chromatic indication associated
with the locking of said electronic label (1) and having on the opposite side of said ends
a different chromatic indication indicating the unlocking of said electronic label (1), said
handle-like device (24) also having an indented portion (30) present at the magnetic end
of each arm of said handle-like device (24), each indented portion (30) having the

indentation facing towards the sides of said electronic label (1).

Kit according to the preceding claim characterized in that the tips of the electrical
contacts (6) of the electronic label (1) comprised in said kit are made of metallic/elastic

alloy material.

Kit of electronic information systems according to any one of the claims 1 to 5
characterized in that the electronic label/labels (1) comprised therein comprises a
thrust spring (6’), at each of the tips of the electrical contacts (6), said thrust spring (6”)

being adapted to ensure the continuity of the electrical connection over time.

Kit of electronic information systems according to any one of the preceding claims
characterized in that the display (3) of the electronic label/labels (1) comprised therein
is of standard LCD type or e-paper type and is provided with a protective screen (3”)
made of optically transparent material, in that the LED illumination system (14)
comprises LEDs of various color and various illumination intensity and in that all the

components comprised in said electronic label (1) are enclosed in a casing.

Kit of electronic information systems according to any one of the preceding claims
characterized in that the components comprised therein are made of a combination of

metal and polymer materials or metal and composite materials.
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Use of the kit of electronic information systems according to any one of the preceding
claims inside public commercial sites such as shopping malls, stores and the like
operating in the food distribution field, said kit being adapted to provide information
regarding the products on sale that are displayed on the shelving inside said commercial

sites.

Electronic label (1) comprising at least one support structure (2), like a printed circuit, in
turn comprising: at least one display (3), of standard LCD type or e-paper adapted to
show the public the information associated with the product or with the type of products
at which said electronic label (1) is placed; at least one controller (4) adapted for
managing said display (3), for the communication with a power supply master (100),
external and remote with respect to said electronic label (1), and for the diagnostics of
the state of the power supply voltage, of the consumption, of the technical levels of the
data, of the effectiveness of the contacts and of the ambient temperature monitoring, said
electronic label (1) being characterized in that its communication with said power
supply master (100) occurs in a bidirectional manner, said electronic label (1) being
power-suppliable due to a common wired electrical grid and comprising at least one
electronic/optical interface (5) for its connection to the communication line, both
electrical between labels and master (100) and between labels and operator terminal, and
to the electrical power supply line, said electronic/optical interface (5) comprising at
least two power supply lines (5’ and 57) and at least one third bidirectional
communication line (5”) adapted for the bidirectional data communication with a
specific master (100), said power supply and bidirectional communication occurring due
to an electrical connector adapted to ensure the constant electrical connection between
said electronic label (1) and an electrified guide bar (200) with which said electronic
label/labels (1) is reversibly connected, said electronic label (1) comprising an electrical

connector having electrical contacts (6) provided with tips made of elastic metal material
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adapted to contact the corresponding small electrical bars present on said electrified
guide bar (200), said electronic label (1) also being characterized in that it comprises a
reversible locking system adapted to prevent the theft or simple removal of said
electronic label (1) from the electrified guide bar (200) by non-authorized personnel,
said electronic label comprising, in the body of its lower portion (10), a small nail-like
piston (7) with the head (7°) lying in the lower portion of a transverse channel (8), it too
present in the body of said label (1) in the adjacent portion above said lower portion
(10), said small piston (7) being enclosed by a spring (9) and being vertically movable
and being insertable in two corresponding holes: the first present in the body of the label
(1) below said small piston (7), the other corresponding to the first and being present on
the electrified guide bar (200) to which said electronic label (1) is connected, said
vertical movement occurring due to the horizontal movement of a transverse bar (11)
comprised in the channel (8) of said label (1), said transverse bar (11) having on the
lower part a projection (11) adapted to press on the head (7°) of the small piston (7),
said channel (8) having at least one inlet/outlet (8" and/or 8’) which makes possible the
access of said transverse bar (11) to said channel (8), said transverse bar (11) having a
permanent magnet (12) fit on one end of said transverse bar (11) at said inlet/outlet
perforation (8" and/or 8”°), said electronic label (1) also being characterized in that it
comprises, on at least one of its sides, at least one LED illumination system (14)
comprising LEDs of various color and illumination intensity, said LED illumination
system (14) emitting signals with various illumination intensity, said signals being
synchronizable by the master (100), said electronic label (1) also having, on the lower
surface of the lower portion (10), at least one groove (13) adapted to allow the
adaptation of said electronic label (1) on a corresponding and complementary border

present on the electrified guide bar (200).

Modules (15) for the support and wiring of electronic labels (1), each module (15)

comprising a lower portion (15°”), a flat upper portion (15°”) that is parallel to said lower
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portion (15”’) and a central portion (15’) orthogonal to said lower portion (15””) and to
said upper portion (157), said three portions representing a continuum, said lower
portion (15””) having a convex projection (21) that rises upward along the front border of
said lower portion (15”) and also having a plurality of small holes (22) arranged in
series and parallel to said convex projection (21), said upper portion (15°") having,
along its external border, a projection (23) facing downward, said central portion (15”)
having on its internal surface (20) at least three electrical power supply tracks (19), each
of said tracks (19) having a small electrical bar adapted to be contacted by the tips of
said electrical contacts (6) of the electronic label to be supported, said each module (15)
having a longitudinal section shaped like a [, each module (15) having three open faces,
each module (15) being connectable to another module (15) due to common connectors

that ensure electrical continuity between said modules (15).

Handle-like device (24) for locking and unlocking electronic labels (1) to/from guide
bars (200) resulting from the association of modules (15), said handle-like device (24)
having a profile shaped like a [, said handle-like device (24) comprising a central portion
(25) and two lateral arms, said lateral arms being a first lateral arm (26) and a second
lateral arm (27), said first lateral arm also having one end (26’) comprising a first
permanent magnet (28) and said second lateral arm (27) having one end (27’)
comprising a second permanent magnet (29), said first permanent magnet and said
second permanent magnet being adapted for locking/unlocking of said electronic
label/labels (1) to/from said guide bar (200), said locking/unlocking occurring via
repulsive and attractive magnetic interaction between the poles of a permanent magnet
(12) fit on a transverse bar (11) within the label and those of said first permanent magnet
(28) and said second permanent magnet (29), said handle-like device (24) also having,
on at least one side of the end (26’) and (27°), at least one chromatic indication
associated with the locking of said electronic label (1) and having, on the opposite side

of said ends a different chromatic indication indicating the unlocking of said electronic
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label (1), said handle-like device (24) being characterized in that it has an indented
portion (30) present at the magnetic end of each arm of said handle-like device (24),
each indented portion (30) having the indentation facing towards the sides of said

electronic label (1).
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