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side of the dispersion panel. A transparency of the dispersion panel may be controlled depending on a distance between a user and
the cooler to allow the user to selectively see the products.



Description

Title of Invention: COOLER HAVING A TRANSPARENT

DISPLAY
Technical Field

[1] A cooler for keeping products in a cool condition, and more particularly, a cooler

having a transparent display are disclosed herein.

Background Art
[2] A walk-in cooler or showcase is generally installed in a shop to display products,

which will be sold, in a refrigerated state. Such a cooler has a large-sized body that

may receive more products therein, if possible, to efficiently use a space of the shop,

and also has a large-sized door to open and close the body. The door generally includes

a large-sized glass to allow inner products to be easily viewable. Therefore, a

transparent display panel is applied to the glass of the door to utilize the space formed

in the door.

[3] A conventional flat display panel, for example, a LCD (Liquid Crystal Display) or

OLED (Organic Light-Emitting Diode) panel is structurally opaque, whereby a clear

picture image may be provided to users. On the other hand, display panels having a

transparent body have recently been developed, and are referred to herein as

"transparent display panels". The transparent display panel allows a user to see an

object at a rear of the panel together with information displayed on the panel due to its

transparent body. Also, a third party located at an opposite side of the user may also

see the information displayed on the panel.

[4] The transparent display panel may allow a user to see products in a cooler while

providing information on the products in the cooler or an advertisement if the

transparent display panel is applied to the cooler. Therefore, the cooler having a

transparent display may perform an additional function of promoting purchasing by a

user while performing a basic function of keeping products in a fresh condition.

[5] In more detail, the user is actually encouraged to purchase products in the cooler by

information displayed at a location spaced apart from the cooler at a certain distance,

that is, an advertisement and detailed information on the products kept in the cooler.

Therefore, the displayed information should be seen well or easily viewable by the user

located at a distance from the cooler. Meanwhile, the user is concentrated on in

formation on the products and actual products in a state in which the user is close to

the cooler. Therefore, if the cooler provides an advertisement or information, which is

not directly related to the products kept in the cooler, such information should be seen

well or easily viewable by the user located to be far or farther away from the cooler.



However, the transparent display in the aforementioned conventional cooler cannot

clearly provide the displayed information to the user located to be far or farther away

from the cooler due to its transparency. Therefore, in order to make maximum use of

the cooler having a transparent display, it is required or necessary to allow the user to

selectively see information of the transparent display or the products in the cooler

depending on the distance between the user and the cooler.

Disclosure of Invention

Technical Problem
[6] Accordingly, embodiments disclosed herein are directed to a cooler having a

transparent display, which substantially obviates one or more problems due to lim

itations and disadvantages of the related art.

[7] An object the present invention is to provide a cooler having a transparent display, in

which information of the transparent display or products in the cooler may selectively

be seen by a user depending on a distance between the user and the cooler.

Solution to Problem
[8] To achieve the above object, Embodiments disclosed herein provide a cooler having

a transparent display that may include a body that forms a predetermined space and

keeps products in the space; a cooling unit or device installed in the body and

configured to supply the cooled air into the space; a door installed in the body to open

and close the space; and a transparent display assembly installed in the door and

configured to provide predetermined information related to the products. The

transparent display assembly may include a transparent display panel, a dispersion

panel arranged at a rear of the transparent display panel and configured to scatter light,

which is incident upon a side of the dispersion panel, therein, and a light source that ir

radiates light from the side of the dispersion panel to the inside of the dispersion panel.

Transparency of the dispersion panel may be controlled depending on a distance

between a user and the cooler to allow the user to selectively see the products.

[9] An operation of the light source may be determined depending on a distance between

the user and the cooler, and transparency of the dispersion panel may be controlled

depending on the operation of the light source. If the user is located at a predetermined

distance from the cooler or located to be far away from the predetermined distance, the

dispersion panel may be configured to have reduced transparency, and if the user is

located to be closer to the cooler than the predetermined distance, the dispersion panel

may be maintained in a transparent state. In more detail, if the user is located at a pre

determined distance from the cooler or located to be far away from the predetermined

distance, the light source may be configured to irradiate light to the dispersion panel

and the dispersion panel may have reduced transparency due to the irradiated light, and



if the user is located to be closer to the cooler than the predetermined distance, the light

source may be configured so as not to irradiate light, and the dispersion panel may

maintain its transparent state.

If the light source irradiates light to the dispersion panel, the dispersion panel may be

configured to scatter the light irradiated thereinto, and thus, have reduced transparency.

Also, the dispersion panel may be made of a transparent material, and may be

configured so as not to generate scattering of any light, thereby maintaining

transparency if there is no light directly incident upon the dispersion panel. Moreover,

if the user is located at a predetermined distance from the cooler or located to be far

away from the predetermined distance, the dispersion panel may have reduced

transparency, and the products may be covered by the dispersion panel to allow the

products not to be seen to the user, and if the user is located to be closer to the cooler

than the predetermined distance, the dispersion panel may be transparent and the

products may be seen to the user through the transparent display panel and the

dispersion panel.

The transparent display assembly may further include a proximity sensor that

measures the distance between the user and the cooler. The dispersion panel may

include a body made of a first material, and particles arranged in the body and made of

a second material having a refractive index different from a refractive index of the first

material. The particles may be configured to scatter light, which is irradiated from the

light source into the dispersion panel, due to a refractive index different from that of

the body. The first and second materials may be transparent, and may be configured to

continue to maintain a transparent state if there is no light directly incident upon the

dispersion panel.

If the user is located at a predetermined distance from the cooler or located to be far

away from the predetermined distance, the transparent display panel may be

configured to provide information on the products kept in the cooler and/or in

formation of a product which is not kept in the cooler. Also, if the user is located to be

closer to the cooler than the predetermined distance, the transparent display panel may

provide only information on the products kept in the cooler or may not provide any in

formation.

The door may include a frame, and front and rear glasses inserted to the frame and

spaced apart from each other to form a space for receiving the transparent display

assembly. The transparent display panel may be spaced apart from the front glass at a

predetermined interval or adhered to the front glass.

Advantageous Effects of Invention
A cooler according to embodiments may have at least the following advantages.



[15] The cooler may control transparency of the dispersion panel depending on a distance

between a user and the cooler, and may also control whether products therein are seen

by the user. In accordance with such controls, the products in the cooler or information

of the transparent display assembly may be selectively seen byte user. Therefore, when

the user is located to be far away from the cooler, predetermined information may be

clearly seen by the user to stimulate a purchasing intention by the user, and when the

user is located to be close to the cooler, the products in the cooler may be clearly seen

by the user clearly to assist product selection by the user. As a result, the cooler

according to embodiments may control the transparent display assembly optimally,

whereby efficiency may be maximized.
[16] Further scope of applicability of the embodiments will become apparent from the

detailed description. However, it should be understood that the detailed description and

specific examples, while indicating embodiments, are given by illustration only, as

various changes and modifications within the spirit and scope will become apparent to

those skilled in the art from this detailed description.

Brief Description of Drawings
[17] Embodiments will be described in detail with reference to the following drawings in

which like reference numerals refer to like elements, and wherein:

[18] FIG. 1 is a perspective view illustrating a cooler having a transparent display

according to an embodiment;

[19] FIG. 2 is a perspective view illustrating a state in which a door is removed from the

cooler of FIG. 1;

[20] FIGS. 3 and 4 are partial cross-sectional views taken along line ΙΙΙ -ΙΙΓ of FIG. 1 to

illustrate a transparent display assembly according to an embodiment;

[21] FIG. 5 is a partial cross-sectional view illustrating a dispersion panel of a transparent

display assembly according to an embodiment;

[22] FIG. 6 is a plane view illustrating a dispersion panel according to an embodiment, in

a state in which light is not irradiated from a light source;

[23] FIG. 7 is a plane view illustrating a dispersion panel according to an embodiment, in

a state in which light is irradiated from a light source;

[24] FIG. 8 is a perspective view illustrating the cooler according to an embodiment when

a user is spaced apart from the cooler at a predetermined distance or more; and

[25] FIG. 9 is a perspective view illustrating the cooler according to an embodiment when

a user is closer to the cooler than a predetermined distance or less.

Best Mode for Carrying out the Invention
[26] Description will now be given in detail according to exemplary embodiments

disclosed herein, with reference to the accompanying drawings. For the sake of brief



description with reference to the drawings, the same or equivalent components may be

provided with the same reference numbers, and description thereof will not be

repeated. In general, a suffix such as "module" and "unit" may be used to refer to

elements or components. Use of such a suffix herein is merely intended to facilitate de

scription of the specification, and the suffix itself is not intended to give any special

meaning or function. In the present disclosure, that which is well-known to one of

ordinary skill in the relevant art has generally been omitted for the sake of brevity. The

accompanying drawings are used to help easily understand various technical features

and it should be understood that the embodiments presented herein are not limited by

the accompanying drawings. As such, the present disclosure should be construed to

extend to any alterations, equivalents and substitutes in addition to those which are p ar

ticularly set out in the accompanying drawings.

[27] It will be understood that although the terms first, second, etc. may be used herein to

describe various elements, these elements should not be limited by these terms. These

terms are generally only used to distinguish one element from another.

[28] It will be understood that when an element is referred to as being "connected with"

another element, the element can be directly connected with the other element or in

tervening elements may also be present. In contrast, when an element is referred to as

being "directly connected with" another element, there are no intervening elements

present.

[29] A singular representation may include a plural representation unless it represents a

definitely different meaning from the context. Terms such as "comprise" "include" or

"has" are used herein and should be understood that they are intended to indicate an

existence of several components, functions or steps, disclosed in the specification, and

it is also understood that greater or fewer components, functions, or steps may likewise

be utilized. Also, for the same reason, it is to be understood that this application

includes combination of features, numbers, steps, operations, elements, parts, etc.,

which are partially omitted from combination of features, numbers, steps, operations,

elements, and parts, which are described using the aforementioned terminologies, as

far as it does not depart from intention of the present invention.

[30] A cooler described in this specification may include all commercial refrigerating

devices, such as a walk-in cooler, a showcase, and a chiller, for example. However, it

will easily be apparent to those skilled in the art that configuration and operation

according to the embodiments disclosed herein may equally be applied to all re

frigerating devices for home use, such as a refrigerator and a wine cooler, for example,

and is not limited to commercial refrigerating devices only.

[31] Also, the cooler may be used for activities related to purchasing of products in most

cases. Therefore, "users" of the cooler may correspond to potential "purchasers"



except staffs of a shop. For this reason, "users" refer to potential "purchasers" in the

following description.

[32] FIG. 1 is a perspective view illustrating a cooler having a transparent display

according to an embodiment. FIG. 2 is a perspective view illustrating a state in which a

door is removed from the cooler of FIG. 1.

[33] The cooler or showcase 1 according to an embodiment may include a body 10. The

body 10 may have a predetermined space 11 formed therein, as shown in FIG. 2. The

body 10 may store products, which will be sold, in the space 11. In more detail, a

plurality of racks 12 may be installed in the space 11. The products may be arranged

on the plurality of racks 12, whereby the products may be supported by the plurality of

racks 12 and stably stored in the space 11.

[34] The cooler 1 may maintain the products in a cool condition to keep the products fresh

for a long time. For such cooling, various methods may be provided. For example, the

products may be directly cooled using a cooling member, such as a thermo element.

Alternatively, the products may be indirectly cooled using cool air. The cooler 1 have

been a large-sized space 11, as shown, and store more products, which will be cooled,

therein. The cooler 1 may be configured to supply the cool air into the space 11 to e f

fectively cool the large-sized space 11 and more products. That is, the cooler 1 may

include a cooling unit or device 15 configured to supply the cool air to the space 11.

The cooling unit 15 may use a cooling cycle, and may include various elements that

perform the cooling cycle. For example, the cooling unit 15 may include an expansion

valve, a compressor, a heat exchanger, and a refrigerant pipe. The refrigerant pipe may

connect the expansion valve, the compressor, and the heat exchanger with one another

and transport a phase-changed refrigerant. The cooled refrigerant may be heat-

exchanged with air by the heat exchanger, and the cooled air may be supplied into the

space 11 through a duct formed in the body 10. The cooled air supplied to the space 11

may cool the products through heat exchange with the products in the space 11, and the

cooled air may be continuously supplied into the space 11 and maintain the products in

a cooled condition. Also, a heat insulator may be arranged in the body 10 to avoid heat

loss to air around the cooler 1. The above cooling units may be arranged in a machine

chamber 13 formed in the cooler 1, as shown in FIGS. 1 and 2. However, the cooling

unit 15 and the machine chamber 13 for receiving the cooling unit 15 may be arranged

at another part or portion of the cooler 1 depending on a design of the cooler 1.

[35] The cooler 1 may have a door 20 installed in or on the body 10. The door 20 may be

arranged at an opened part or portion of the space 11, and may open or close the space

11. The door 20 may be rotatably installed in or on the body 10 to actively open or

close the space. For example, one side of the door 20 may be installed in or on the

body 10 using hinges. A user who uses the door 210 may open the space 11 and access



the products. The user may close the space 11 using the door 20 to prevent the cool air

from leaking out and keep the products in a cool condition. Also, as the cooler 1 may

be installed in a shop to sell the products, the cooler 1 should be installed to allow the

products to be well seen or easily viewable by a user, that is, a purchaser. Therefore, as

shown in FIGS. 3 and 4, the door 20 may include a large- sized transparent glass 22 to

allow the products kept in the cooler 1 to be well seen or easily viewable by the user.

[36] Referring to FIGS. 3 and 4, the door 20 may include a frame 21. The frame 2 1 may

include front and rear frames 21a and 21b configured to form a space in which the

glass 22 may be inserted. Also, the door 20 may have a gasket 21c installed at the rear

frame 21b adjacent to the body 10 of the cooler 1. The gasket 21c may be interposed

between the door 20, that is, the rear frame 21b, and the body 10, and may be directly

in contact with the body 10 instead of the frame 21. The gasket 21c may be made of a

deformable elastic material. The gasket 21c may be directly in contact with the body

10 when the door 20 closes the space 11, and may be adhered to the body 10 while

being deformed. Therefore, the gasket 21c may effectively prevent the cool air from

being leaked out from the space 11. Moreover, the gasket 21c may include a magnet

therein. The body 11 may include a magnet at a contact part or portion with the gasket

21c, or may be made of a material that may magnetize the contact part. In this case,

when the door 20 is closed, the gasket 21c may be adhered to the body 10 or the

magnet of the body 10, and may be adhered to the body 10 to more effectively prevent

the cool air from being leaked out.

[37] Generally, the door 20 may have a glass 22 made of a single member. However, in

order to increase an insulation effect as shown, the glass 22 may include dual glasses

22a and 22b. In more detail, the door 20 may have front and rear glasses 22a and 22b

inserted between the front and rear frames 21a and 21b. The front glass 22a may be

adjacent to the front frame 21a, and may face an outside of the cooler 1. Also, the rear

glass 22b may be adjacent to the rear frame 21b, and may face an inside of the cooler

1, that is, the space 11. The front and rear glasses 22a and 22b may be spaced apart

from each other at a predetermined interval, whereby a predetermined space may be

formed between the glasses 22a and 22b. Air may exist within the space, and have a

heat conductivity which is significantly low. Therefore, the door 20 may be sub

stantially made of dual glasses 22a and 22b and a heat insulation layer made of air and

arranged between the glasses 22a and 22b. For this reason, the door 20 may have a

high heat insulation effect that allows the products in the cooler 1 to be well seen or

easily viewable by a user through the large-sized glass 22 and keeps the products in a

cool condition for a long time. Meanwhile, if foreign substances, such as dirt, are

inserted to or in the space between the dual glasses 22a and 22b, transparency of the

glasses 22a and 22b may be reduced, and the products in the cooler 1 may not be seen



by the user. In particular, if water permeates into the space between the dual glasses

22a and 22b, water in the air may be condensed on the glasses 22a and 22b due to a

temperature difference with the outside, and the transparency of the glasses 22a and

22b may deteriorate in a same manner as the foreign substances. Therefore, the door 20

may have a seal 24 arranged between the glasses 22a and 22b. The seal 24 may seal the

space between the glasses 22a and 22b, and may effectively prevent the foreign

substances or water from permeating into the space.

[38] Also, the cooler 1 may have a transparent display assembly 100 configured to

provide a user with predetermined information. The transparent display assembly 100

may provide an advertisement on a specific product or information of the products in

the cooler 1, and in addition, may provide various kinds of information to the user. The

transparent display assembly 100 may allow the user to see the products in the cooler 1

due to its transparent body while providing the user with the above information. In

order to use this characteristic of the transparent display assembly 100, the transparent

display assembly 100 may be installed in the door 20 so as to be well seen or easily

viewable by the user. Moreover, the transparent display assembly 100 may be installed

in the transparent glass 22 of the door 20 to maintain a transparency required to show

both predetermined information and the products to the user. As the transparent display

assembly 100 may not have a high structural strength, if the assembly 100 is arranged

outside the glass 22, the assembly 100 may be easily damaged. Meanwhile, as

described above, the predetermined space may be formed between the dual glasses 22a

and 22b. Therefore, the transparent display assembly 100 may be received in the space

between the dual glasses 22a and 22b, as shown in FIGS. 3 and 4.

[39] In more detail, the transparent display assembly 100 may include a transparent

display panel 110. The transparent display panel 110 may include a LCD (Liquid

Crystal Display), an OLED (Organic Light-Emitting Diode), or an Electro-Wetting

Display, for example. These panels 110 may be categorized into emissive transparent

display panels and passive transparent display panel in accordance with a scheme for

realizing transparency. A transparent LCD is a passive transparent display panel, and a

transparent OLED is an emissive transparent display panel. As the principle of these

transparent display panels 110 is already known, it will be omitted in the following de

scription.

[40] The transparent display panel 110 may be arranged to adjoin the front glass 22a,

whereby information displayed for the user may be transferred or transmitted to the

user. However, in this case, when the front glass 22a is damaged, the transparent

display panel 110 adjacent to the front glass 22a may be damaged together with the

front glass 22a. Therefore, as shown in FIG. 3, the transparent display panel 110 may

be spaced apart from the front glass 22a at a predetermined interval. To this end, a



spacer 25 may be interposed between the transparent display panel 110 and the front

glass 22a as shown. On the other hand, although the space between the dual glasses

22a and 22b is sealed by the seal 24, as described above, air may exist in the space

together with some water. In particular, as the front glass 22a is directly in contact with

the external air having a relatively high temperature, residual water may easily be

condensed inside the front glass 22a, within the space between an inner surface of the

front glass 22a and the transparent display panel 110. Therefore, the user may not

easily see the information displayed on the transparent display panel 110. For this

reason, as shown in FIG. 4, the transparent display panel 110 may be attached to the

front glass 22a. In more detail, the transparent display panel 110 may be adhered to the

inner surface of the front glass 22a. For such adhesion, various adhering means

including an adhesive may be used. A space to allow the air including water or con

densation of such water does not exist between the transparent display panel 110 and

the front glass 22, which are adhered to each other. Therefore, on the adhered panel 11,

display and provision of information is not affected by water condensation between the

dual glasses 22a and 22b.

[41] The transparent display assembly 100 may further include a dispersion panel 120

arranged at a rear of the transparent display panel 110. Also, the transparent display

assembly 100 may include a light source 130 arranged at a side of the dispersion panel

120. A support 23 may be arranged between the dual glasses 22a and 22b, whereby the

dispersion panel 120 and the light source 130 may be installed at the aforementioned

locations. That is, the dispersion panel 120 and the light source 130 may be installed

on the support 23. Also, the support 23 may support the panel 110 as well as the

dispersion panel 120 and the light source 130. The dispersion panel 120 may be

configured to control its transparency depending on whether light is irradiated toward

the side of the dispersion panel 120. The light source 130 may include a lamp, and may

be configured to irradiate light to the side of the dispersion panel 120. As shown in

FIGS. 6 and 7, the light source 130 may extend along the side of the dispersion panel

120 to uniformly irradiate light toward the side of the dispersion panel 120.

[42] The dispersion panel 120 may be configured to scatter light incident upon its inner

side through its side, thereby controlling its transparency. In more detail, the dispersion

panel 120 may include a body 121 made of a first material, and particles 122 made of a

second material different from the first material, as shown in FIG. 5. Each particle 122

may be a fine particle having a diameter of several micrometers, and may be included

in the body 121. The first material and the second material may be transparent

materials. However, the first and second materials may have respective refractive

indexes different from each other. Therefore, if the light source 130 irradiates light

toward the side of the dispersion panel 120, the light incident upon the side of the



dispersion panel 120 may move through total reflection within the dispersion panel

120. If this light encounters the particles 122 during movement, the light may be

scattered due to the refractive index of the particles 122 which is different from the re

fractive index of the body 121. Therefore, as shown in FIG. 7, if light is irradiated

toward the side of the dispersion panel 120 by the light source 130, transparency of the

dispersion panel 120 may be deteriorated by scattering of the light generated therein.

However, if the light source 130 does not irradiate light toward the side of the

dispersion panel 120, scattering of the light incident upon the dispersion panel 120 may

not be generated. Therefore, as shown in FIG. 6, the dispersion panel 120 may

maintain a transparent state due to the body 121 and the particles 122, which are made

of the transparent first and second materials. That is, if the light source 130 irradiates

light toward the dispersion panel 120, in particular, the side of the dispersion panel

120, transparency of the dispersion panel 120 may deteriorate, whereas if the light

source 130 does not irradiate light toward the dispersion panel 120, in particular, the

side of the dispersion panel 120, the dispersion panel 120 may maintain a transparent

state due to the transparency of its materials.

[43] The transparent display assembly 100 may include a proximity sensor 140 that

measures a distance between a user and the cooler 1. In the shop, the user may

approach toward a front of the cooler 1 to purchase a product, and the proximity sensor

140 may be installed in the door 20 arranged at the front of the cooler 1. As shown, as

the front frame 21a of the door 20 is exposed to the outside of the cooler 1, and thus,

faces the user, the proximity sensor 140 may be installed in the front frame 21a.

However, if the distance between the user and the cooler 1 is measured exactly, the

proximity sensor 140 may be installed anywhere on the cooler 1 in addition to the door

20. As discussed in a description of an operation of the cooler 1 according to this em

bodiment, which will be described hereinbelow, the distance between the user and the

cooler 1, which is measured by the proximity sensor 140, may be used to control the

transparency of the dispersion panel 130, whereby the distance may be a basis for

optimized control of the cooler 1.

[44] Operation of the cooler 1 will now be described based on the aforementioned

structure of the cooler 1.

[45] As the cooler 1 may be installed in a commercial facility, that is, a retailer or a

wholesaler, the cooler 1 may be configured to stimulate a purchasing desire of a user,

that is, a potential purchaser, in addition to a basis function of keeping products in a

cool condition. As the cooler 1 may include the transparent display assembly 100, as

described above, the cooler 1 may allow the user to see the products therein while

providing an advertisement or information of the products therein. The advertisement

may be related to the products kept in the cooler 1 or another product not the products



kept in the cooler 1. Therefore, the cooler 1 may perform a function of guiding

purchasing of the user and at a same time perform an additional function for exposing

or showing an advertisement of a specific product to the user.

[46] In the meanwhile, when the user, that is, a potential purchaser is located farther away

from the cooler 1, the user may be guided to the cooler 1 by product information

displayed by the transparent display assembly 100 to purchase the product. Also, as the

user is substantially concentrated or focused on information on the product and the

actual product in a state in which the user is close to the cooler 1, the advertisement

should be well seen or easily viewable by a user who is located to be far away or

farther from the cooler 1 regardless of an advertisement of a specific product or the

products kept in the cooler 1. That is, it is important that the products in the cooler 1

should be well seen or easily viewable by a user who is located close to the cooler 1,

whereas it is important that an advertisement or another information, which may be

provided from the cooler 1 using the transparent display assembly 1, should be well

seen or easily viewable by a user who is located to be far or farther away from the

cooler 1. Therefore, in order to use the cooler 1 having the transparent display

assembly 100 more effectively, the cooler 1 needs to selectively provide a user with in

formation, that is, an advertisement and another information through the transparent

display assembly 100 or an appearance of the product, which will be actually sold,

through the glass 22 of the door 20, in accordance with a relative distance between the

user and the cooler 1. For this reason, the cooler 1 may be configured to allow the user

to selectively see information through the transparent display assembly 100 in ac

cordance with the distance between the user and the cooler 1. In other words, the

cooler 1 may allow the user to selectively see the products in the cooler 1 in ac

cordance with the distance between the user and the cooler 1. Also, the user may

approach the door 20 to see the products or take out the products in most cases,

whereby the distance between the user and the cooler 1 may be substantially a distance

between the user and the door 20. Based on this concept and principle, the operation of

the cooler 1 will be described in more detail hereinbelow.

[47] First, if a user enters the shop to purchase a product, the user may be located at a pre

determined distance from the cooler 1 or the door 20 of the cooler 1, or may be located

to be far or farther away from the predetermined distance. That is, the distance between

the user and the cooler 1 or the distance between the user and the door 20 of the cooler

1 may be the predetermined distance or less. The predetermined distance may be a

distance that allows the user not to identify the products in the cooler 1 clearly with the

naked eye. However, the predetermined distance may be varied depending on various

factors, such as a condition in the shop, types of products, or an advertisement which is

provided. Although the predetermined distance may be measured by various methods,



according to this embodiment, the predetermined distance may be measured by the

proximity sensor 140 installed in the cooler 1 as described above.

[48] The proximity sensor 140 may continue to or continuously measure the distance

between the user and the cooler 1 or the door 20, and may transfer the measured

distance to a controller (not shown) installed in the cooler 1 as an electric signal. The

controller may compare the received distance with a predetermined distance which is

preset or predetermined. If the controller determines that the received distance is more

than the predetermined distance, the controller may turn on the light source 130. In

other words, if the user is located at a predetermined distance from the cooler 1 or the

door 20, or located to be far away or farther from the predetermined distance, the light

source 130 may be configured to be turned on to irradiate light.

[49] If the user is located at the predetermined distance or located to be far or farther away

from the predetermined distance, the cooler 1, in particular, the transparent display

assembly 100 may provide the user with other information which is not related to the

products, for example, an advertisement of another product not the products kept in the

cooler 1. That is, as the user does not have an exact intention to purchase the product

yet, such information may be provided. However, information directly related to the

products, for example, an advertisement of the products kept in the cooler 1 and a price

and quality of the products kept in the cooler 1 may be provided to the user to more

actively promote purchase of the user. If the cooler 1 provides other information

different from the aforementioned information, the aforementioned information may be

provided selectively when it is determined that the user is located to be more than the

predetermined distance away from the cooler 1. If the controller determines that the

received distance is more than the predetermined distance during the aforementioned

display, the controller may control the transparent display assembly 100 to display the

aforementioned display information.

[50] If the light source 130 irradiates light, the dispersion panel 120 may be configured to

have reduced transparency. As described above, if the light source 130 irradiates light

to the side of the dispersion panel 120, the light incident upon the side of the dispersion

panel 120 may move or shine within the dispersion panel 120 and may be scattered due

to different refractive indexes of the body 121 and the particles 122 when the light en

counters the particles 122 during movement. Therefore, as shown in FIG. 7, if the light

source 130 irradiates light, transparency of the dispersion panel 120 may be dete

riorated by scattering of the light generated therein. If the dispersion panel 120 has

reduced transparency, the products in the cooler 1 may be covered or veiled by the

dispersion panel 120, whereby the products in the cooler 1 may not be seen by the user.

That is, the user cannot see the products in the cooler 1 clearly through the glass 22 due

to the dispersion panel 120 which becomes substantially opaque. Instead, as shown in



FIG. 8, as the dispersion panel 120 has reduced transparency, information displayed on

the panel 110 may be more clearly seen by the user. That is, the dispersion panel 120,

which is substantially opaque, may provide the transparent display panel 110 with a

dark background, and the information on the panel 110 may be seen clearly by the user

as compared with the dark background. In contrast, the transparent display in the con

ventional cooler cannot provide a user located to be far away from the cooler, with in

formation which is clearly displayed, due to its transparency.

[51] On the other hand, if the user approaches the cooler 1, the user may be located to be

closer to the cooler 1 or the door 20 of the cooler 1 than the predetermined distance.

That is, the distance between the user and the cooler 1 or the door 20 of the cooler 1

may be less than the predetermined distance. The user may be guided by information

provided by the cooler 1, in particular, the transparent display assembly 100, to

purchase the product or may approach the cooler 1 to identify the product more exactly

or easily. On the other hand, the user may approach the cooler 1 due to several other

reasons.

[52] The proximity sensor 140 may continue to or continuously measure the distance

between the user and the cooler 1 or the door 20, and the controller may continue to or

continuously compare the distance received from the proximity sensor 140 with the

predetermined distance which is preset or predetermined. If the controller determines

that the received distance is less than the predetermined distance, the controller may

turn off the light source 130. That is, if the user is closer to the cooler 1 or the door 20

than the predetermined distance, the light source 130 may be configured to be turned

off so as not to irradiate light.

[53] In the meanwhile, if the user is located to be less than the predetermined distance, it

may be regarded that the user is basically interested in the product kept in the cooler 1

or has a purchasing intention with respect to the product. Even though the user is not

interested in the product kept in the cooler 1 or does not have the purchasing intention

with respect to the product, as the user is located to be close to the cooler 1, it is

favorable to attract the attention of the user to the product to purchase the product.

Therefore, if the user is located to be less than the predetermined distance, the cooler 1,

in particular, the transparent display assembly 100, may provide the user with only in

formation related to the product. On the other hand, as it may be regarded that the user

has a purchasing intention with respect to the product kept in the cooler 1, the cooler 1,

in particular, the transparent display assembly 100 may not display any information so

that the user may concentrate on the actual product. Actually, if the controller de

termines that the received distance is less than the predetermined distance during the

display, the controller may control the transparent display assembly 100 to display the

aforementioned information, or may control the transparent display assembly 100 so as



not to display any information.

[54] If the light source 130 does not irradiate light, the dispersion panel 120 may maintain

or be maintained in a transparent state. As described above, although the body 121 and

the particles 122 have their respective refractive indexes different from each other,

each of the body 121 and the particles 122 is basically made of a transparent material.

Therefore, if light does not enter the dispersion panel 120 directly, the dispersion panel

120 does not generate scattering of light. For this reason, as shown in FIG. 6, if the

light source 130 does not irradiate light, the dispersion panel 120 may continue to

maintain the transparent state in the same manner as the glass 22 and the panel 110. As

shown in FIG. 9, if the dispersion panel 120 is transparent, the user may see the

products kept in the cooler 1 clearly through the transparent glass 22, the panel 110,

and the dispersion panel 120. As described above, the transparent display panel 110

cannot easily provide the user located to be far away from the cooler with information,

due to its transparency, but the user located to be close to the cooler may easily

identify the information on the transparent panel 110. Therefore, even though the

transparent display assembly 100 displays the aforementioned predetermined in

formation, this information may be clearly seen to the user who is located to be less

than the predetermined distance from the cooler 1.

[55] As is apparent from the aforementioned operation of this embodiment, operation of

the light source 130 is determined depending on the distance between the user and the

cooler 1, and transparency of the dispersion panel 120 may be controlled depending on

the operation of the light source 130. Also, whether the product in the space 11 is seen

by the user may be determined depending on a change in transparency. In more detail,

if the user approaches the cooler 1, light is not irradiated from the light source 130,

whereby the dispersion panel 120 becomes transparent, and the user may see the inside

of the cooler 1 through the transparent display assembly 100 and the glass 22.

Meanwhile, if the user is located to be far away from the cooler 1, light is irradiated

from the light source 130, whereby the dispersion panel 120 has reduced transparency,

and the user may well see or easily view the information displayed by the transparent

display assembly 100 instead of seeing the inside of the cooler 1 through the dispersion

panel 120. As a result, the cooler 1 may control transparency of the dispersion panel

120 in accordance with the distance between the user and the cooler 1 to allow the user

to selectively see the products. In more detail, as described above, as the transparency

of the dispersion panel 120 is controlled by irradiation of light, the cooler 1 may

determine whether to operate the light source 130 depending on the distance between

the user and the cooler 1 to control the transparency of the dispersion panel 120.

[56] The products in the cooler 1 or information of the transparent display assembly 100

may be selectively seen by the user by control of the transparency of the dispersion



panel 120 based on the distance between the user and the cooler 1 and control of

visibility. Therefore, when the user is located to be far away from the cooler 1, prede

termined information may be clearly seen by the user to stimulate the purchasing

intention of the user, and when the user is located to be close to the cooler 1, the

products in the cooler 1 may be clearly seen by the user to assist product selection by

the user. As a result, according to this embodiment, the transparent display assembly

100 may be controlled optimally, whereby efficiency of the cooler 1 may be

maximized.

[57] It will be apparent to those skilled in the art that the embodiments disclosed herein

can be embodied in other specific forms without departing from the spirit and essential

characteristics. Thus, the above embodiments are to be considered in all respects as i l

lustrative and not restrictive. The scope should be determined by reasonable inter

pretation of the appended claims and all change which comes within the equivalent

scope of the specification are included in the scope of the specification.

[58] Any reference in this specification to "one embodiment," "an embodiment,"

"example embodiment," etc., means that a particular feature, structure, or characteristic

described in connection with the embodiment is included in at least one embodiment of

the invention. The appearances of such phrases in various places in the specification

are not necessarily all referring to the same embodiment. Further, when a particular

feature, structure, or characteristic is described in connection with any embodiment, it

is submitted that it is within the purview of one skilled in the art to effect such feature,

structure, or characteristic in connection with other ones of the embodiments.

[59] Although embodiments have been described with reference to a number of i l

lustrative embodiments thereof, it should be understood that numerous other modi

fications and embodiments can be devised by those skilled in the art that will fall

within the spirit and scope of the principles of this disclosure. More particularly,

various variations and modifications are possible in the component parts and/or ar

rangements of the subject combination arrangement within the scope of the disclosure,

the drawings and the appended claims. In addition to variations and modifications in

the component parts and/or arrangements, alternative uses will also be apparent to

those skilled in the art.

[60]
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Claims
[Claim 1] A cooler having a transparent display, the cooler comprising:

a body forming a predetermined space configured to receive products

therein;

a cooling device installed in the body and configured to supply cooled

air into the space;

a door installed on the body to open and close the space; and

a transparent display assembly installed at the door and configured to

display predetermined information related to the products, wherein the

transparent display assembly includes:

a transparent display panel;

a dispersion panel arranged at a rear of the transparent display panel

and configured to scatter light, which is incident upon the dispersion

panel; and

a light source that irradiates light to an inside of the dispersion panel,

wherein a transparency of the dispersion panel is controlled depending

on a distance between a user and the cooler to allow the user to se

lectively see the products.

[Claim 2] The cooler according to claim 1, wherein an operation of the light

source is determined depending on the distance between the user and

the cooler, and wherein the transparency of the dispersion panel is

controlled depending on the operation of the light source.

[Claim 3] The cooler according to claim 1, wherein, if the user is located at a pre

determined distance from the cooler or located farther away than the

predetermined distance, the dispersion panel is configured to have

reduced transparency, and if the user is located to be closer to the

cooler than the predetermined distance, the dispersion panel is

transparent.

[Claim 4] The cooler according to claim 1, wherein, if the user is located at a pre

determined distance from the cooler or located farther away than the

predetermined distance, the light source is configured to irradiate light

to the dispersion panel and the dispersion panel has reduced

transparency due to the irradiated light, and if the user is located to be

closer to the cooler than the predetermined distance, the light source is

configured so as not to irradiate light, and the dispersion panel

maintains its transparent state.

[Claim 5] The cooler according to claim 1, wherein, if the light source irradiates
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light to the dispersion panel, the dispersion panel is configured to

scatter the light irradiated thereinto and thus have reduced

transparency.

The cooler according to claim 1, wherein the dispersion panel is made

of a transparent material, and is configured so as not to generate

scattering of any light, thereby maintaining transparency if there is no

light directly incident upon the dispersion panel.

The cooler according to claim 1, wherein, if the user is located at a pre

determined distance from the cooler or located farther away than the

predetermined distance, the dispersion panel has reduced transparency,

and the products are covered by the dispersion panel to prevent the

product from being seen by the user, and if the user is located to be

closer to the cooler than the predetermined distance, the dispersion

panel is transparent and the products are viewable by the user through

the transparent display panel and the dispersion panel.

The cooler according to claim 1, further comprising a proximity sensor

that measures the distance between the user and the cooler.

The cooler according to claim 1, wherein the dispersion panel includes:

a body made of a first material; and

particles arranged in the body and made of a second material having a

refractive index different from a refractive index of the first material.

The cooler according to claim 9, wherein the particles are configured to

scatter light, which is irradiated from the light source, into the

dispersion panel, due to the refractive index different from the re

fractive index of the body.

The cooler according to claim 9, wherein the first and second materials

are transparent, and are configured to continue to maintain a transparent

state if there is no light directly incident upon the dispersion panel.

The cooler according to claim 1, wherein, if the user is located at a pre

determined distance from the cooler or located farther away than the

predetermined distance, the transparent display panel is configured to

provide information on the products kept in the cooler and/or in

formation of a product which is not kept in the cooler.

The cooler according to claim 1, wherein, if the user is located to be

closer to the cooler than the predetermined distance, the transparent

display panel provides only information on the products kept in the

cooler or does not provide any information.

The cooler according to claim 1, wherein the door includes:
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a frame; and

front and rear glasses inserted into the frame and spaced apart from

each other to form a space to receive the transparent display assembly.

The cooler according to claim 14, wherein the transparent display panel

is spaced apart from the front glass at a predetermined interval or

adhered to the front glass.

A showcase having a transparent display, the showcase comprising:

a body having a storage space configured to receive products therein;

a door installed on the body to open and close the storage space; and

a display assembly installed in the door and configured to display pre

determined information related to the products, wherein a transparency

of the display assembly is controlled depending on a distance between a

user and the showcase to allow the user to selectively see the products.

The showcase according to claim 16, wherein the display apparatus

comprises:

a transparent display panel;

a dispersion panel arranged at a rear of the transparent display panel

and configured to scatter light, which is incident upon the dispersion

panel; and

a light source that irradiates light to an inside of the dispersion panel,

wherein a transparency of the dispersion panel is controlled depending

on the distance between the user and the showcase to allow the user to

selectively see the products

The cooler according to claim 17, wherein an operation of the light

source is determined depending on the distance between the user and

the showcase, and wherein the transparency of the dispersion panel is

controlled depending on the operation of the light source.

The showcase according to claim 17, wherein the dispersion panel

includes:

a body made of a first material; and

particles arranged in the body and made of a second material having a

refractive index different from a refractive index of the first material.

The showcase according to claim 19, wherein the particles are

configured to scatter light, which is irradiated from the light source,

into the dispersion panel, due to the refractive index different from the

refractive index of the body.

The showcase according to claim 19, wherein the first and second

materials are transparent, and are configured to continue to maintain a
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transparent state if there is no light directly incident upon the dispersion

panel.

[Claim 22] The showcase according to claim 17, wherein the door includes:

a frame; and

front and rear glasses inserted into the frame and spaced apart from

each other to form a space to receive the display assembly, and wherein

the transparent display panel is spaced apart from the front glass at a

predetermined interval or adhered to the front glass.
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