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(54) Showcase

(57)  Anobject is to provide a showcase in which ap-
propriate illumination is realized by an LED illumination
apparatus having a high durability against turning
ON/OFF and capable of securing a predetermined illu-
mination intensity even under an environment at a low
temperature and in which dew condensation caused in
a door frame can effectively be suppressed. The show-
case (1) in which the inside of a display chamber (5)
constituted in a main body (2) so as to display commod-

ities is illuminated by the LED illumination apparatus (15)
includes a glass door (7) which openably closes an open-
ing of the display chamber (5), and a metal door frame
(45) which is provided in the main body so as to constitute
an opening edge of the display chamber and on which
the glass door abuts, and the LED illumination apparatus
(15) is provided on the surface of the door frame (45) on
the side of the display chamber (5) in a heat exchange
relation.
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Description

BACKGROUND OF THE INVENTION

[0001] The presentinvention relates to a showcase in
which the inside of a display chamber for displaying com-
modities is illuminated by an LED illumination apparatus.
[0002] Heretofore, in a supermarket or a convenience
store, a showcase has been used in which a display
chamber is constituted in a main body constituted of an
insulating box body having an open front surface and in
which the front-surface opening is openably closed by a
rotary glass door. To appropriately maintain the closed
state of the door for use in such a showcase, a door frame
made of a metal is attached to an opening edge of a main
body on which the door abuts, and a magnet-embedded
packing is attached to the outer edge of the door on an
opening side.

[0003] In the closed state, the door rotatable around
one side of the opening comes in close contact with a
metal frame member on the opening side by the magnetic
force of a magnet provided in the door, and the closed
state is maintained in a state in which cold air is effectively
prevented from leaking.

[0004] The above-mentioned door frame comes in
contact with the outside, and comes close to the inside
of the display chamber cooled to a predetermined tem-
perature, so that dew condensation easily occurs owing
to a difference between an outside temperature and a
temperature in the display chamber. There occurs a dis-
advantage that dew adheres to such an opening to wet
the inside of the display chamber, the installation floor
surface of the showcase or the like or a disadvantage
that the dew flies and scatters by the opening/closing
operation of the door.

[0005] Consequently, heretofore, to avoid the gener-
ation of such dew condensation in advance, in the open-
ing edge of the main body on which the door abuts, a
heater has been embedded in the inner surface of the
door frame made of the metal, and the surface of the
door frame on the side of the glass door has been heated
constantly by the energization of the heater.

[0006] On the other hand, to illuminate commodities
displayed in the display chamber, a fluorescent lamp or
an LED illumination apparatus has been used as an illu-
mination apparatus (e.g., see Japanese Patent Applica-
tion Laid-Open No. 5-34047).

[0007] Moreover, the fluorescent lamp or the LED illu-
mination apparatus for use as the illumination apparatus
generates heatitself by the energization. Inthe showcase
in which the inside of the display chamber is cooled by
a cooling apparatus for use, since the illumination appa-
ratus is provided in the display chamber, there is a prob-
lem that the cooling efficiency of the cooling apparatus
is lowered by the illumination apparatus generating the
heat when lit.

[0008] To solve the problem, it is considered that the
turning ON/OFF or the illumination intensity of the illumi-
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nation apparatus be adjusted, depending on whether or
not a customer is present. However, since the display
chamber as a cooling space has a low temperature, the
heretofore used fluorescent lamp requires a certain de-
gree of time for realizing a predetermined illumination
intensity immediately after the lamp is turned on. More-
over, the fluorescent lamp is frequently turned on/off,
which causes a problem that the life of the fluorescent
lamp itself shortens.

[0009] On the other hand, the heater for use in heating
the door frame is constantly energized regardless of the
turning ON/OFF of the illumination apparatus provided
in the display chamber. Since the heat generated by the
heater leaks into the display chamber, there is also a
problem that the cooling efficiency of the cooling appa-
ratus lowers.

SUMMARY OF THE INVENTION

[0010] The present invention has been developed to
solve a conventional technical problem, and an object
thereof is to provide a showcase in which appropriate
illumination can be realized by an LED illumination ap-
paratus having a high durability against turning ON/OFF
and capable of securing a predetermined illumination in-
tensity even under an environment at a low temperature
and in which dew condensation caused in a door frame
can effectively be suppressed.

[0011] Accordingtotheinvention of afirst aspect, there
is provided a showcase in which the inside of a display
chamber constituted in a main body so as to display com-
modities is illuminated by an LED illumination apparatus,
characterized by comprising: a glass door which opena-
bly closes an opening of the display chamber; and a metal
door frame which is provided in the main body so as to
constitute an opening edge of the display chamber and
on which the glass door abuts, wherein the LED illumi-
nation apparatus is provided on the surface of the door
frame on the side of the display chamber in a heat ex-
change relation.

[0012] A showcase of the invention of a second aspect
is characterized in that the above invention further com-
prises: an electric heater which heats the surface of the
door frame on the side of the glass door, wherein the
electric heater is energized at a time when the LED illu-
mination apparatus is turned off.

[0013] A showcase of the invention of a third aspect is
characterized in that in the invention of the first aspect,
the LED illumination apparatus includes an electric heat-
er, and the electric heater is energized at a time when
the LED illumination apparatus is turned off.

[0014] According to the invention of the first aspect,
the showcase in which the inside of the display chamber
constituted in the main body so as to display the com-
modities is illuminated by the LED illumination apparatus
comprises the glass door which openably closes the
opening of the display chamber; and the metal doorframe
which is provided in the main body so as to constitute
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the opening edge of the display chamber and on which
the glass door abuts. The LED illumination apparatus is
provided on the surface of the door frame on the side of
the display chamber in the heat exchange relation. In
consequence, the heat of the LED illumination apparatus
itself generated by energization can be transmitted to the
surface of the door frame on the side of the display cham-
ber, and the dew condensation of the door frame which
easily causes the dew condensation owing to a difference
between an outside air temperature and a temperature
in the display chamber can effectively be suppressed.
[0015] Consequently, it is possible to effectively avoid
a disadvantage that the dew condensation occurs in the
door frame to wet the inside of the display chamber, the
installation floor surface of the showcase or the like.
Moreover, itis possible to avoid a disadvantage that dew
flies and scatters owing to the opening/closing operation
of the glass door.

[0016] Accordingtotheinvention ofthe second aspect,
in addition to the above invention, the showcase further
comprises the electric heater which heats the surface of
the door frame on the side of the glass door, and the
electric heater is energized at a time when the LED illu-
mination apparatus is turned off. Even in a case where
the LED illumination apparatus is turned off and the door
frame cannot be heated by the heat generated by the
apparatus itself, when the LED illumination apparatus is
turned off, the electric heater for heating the surface of
the door frame on the glass door side can be energized
to effectively suppress the dew condensation of the door
frame.

[0017] Moreover, according to the invention of the third
aspect, in addition to the invention of the first aspect, the
LED illumination apparatus includes the electric heater,
and the electric heater is energized at a time when the
LED illumination apparatus is turned off. In consequence,
even in a case where the LED illumination apparatus is
turned off and the door frame cannot be heated by the
heat generated by the apparatus itself, when the LED
illumination apparatus is turned off and the electric heater
is energized, the heat generated by the electric heater
can be transmitted to the surface of the door frame on
the display chamber side to effectively suppress the dew
condensation of the door frame.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is a front view of a showcase to which the
present invention is applied;

FIG. 2 is a partially enlarged sectional view of the
showcase of FIG. 1;

FIG. 3 is a side view of an illumination apparatus;
FIG. 4 is a partially enlarged view of FIG. 3;

FIG. 5 is a partially enlarged view of a substrate;
FIG. 6 is an electric block diagram of a control ap-
paratus;
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FIG. 7 is an electric circuit diagram showing the con-
nection of a person detecting sensor; and

FIG. 8is a partially enlarged sectional view of a show-
case as another embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0019] An embodiment of the present invention will
hereinafter be described with reference to the drawings.
FIG. 1 shows a front view of a showcase 1 to which the
present invention is applied, and FIG. 2 shows a partially
enlarged sectional view of the showcase 1. The show-
case 1 is a low-temperature showcase installed in a su-
permarket, a convenience store or the like, and a main
body is constituted of an insulating box body (an insulat-
ing wall) 2 having an open front surface.

[0020] This insulating box body 2 is constituted of an
outer box 3 having an open front surface and formed of
a steel plate; an inner box (not shown) assembled in this
outer box 3 with a space being left between the inner box
and the outer box, having an open front surface, and
formed of a steel plate or a hard resin; and an insulating
material with which a space between the outer box 3 and
the inner box is foam-filled and which is made of foam
polyurethane.

[0021] A display chamber 5 is constituted in this inner
box, and a front-surface opening 6 of the display chamber
5 across the upper and lower ends of the opening is open-
ably closed by a plurality of (three in the present embod-
iment) rotary glass doors 7, 7 and 7 through which the
inside can be seen. Each of the glass doors 7 is consti-
tuted of a frame member 7A constituting a door edge,
and a glass plate 7B which is provided in the frame mem-
ber 7A and through which the inside can be seen, and
the rear surface of the frame member 7A is provided with
a gasket 7C.

[0022] Inthe edge of the front-surface opening 6 of the
insulating box body 2, a plurality of (in this case, the three
doors 7 are provided, and hence two) pillars 8 are verti-
cally provided with a predetermined space being left be-
tween the pillars. This pillar 8 is constituted of a vertically
extending pole-like insulating material 40, a door frame
45 which abuts on the front surface of the insulating ma-
terial 40 to constitute the front surface of the pillar 8, and
an illumination attachment portion 46 provided so as to
perform heat exchange between the portion and the door
frame 45.

[0023] The insulating material 40 is provided with a
hollow portion 40A positioned substantially in the center
of a transverse section so as to vertically extend. The
door frame 45 abuts on the back surface (the gasket 7C)
of the glass door 7 which openably closes the front-sur-
face opening 6 of the insulating box body 2, and is con-
stituted of a satisfactorily thermally conductive metal ma-
terial. Moreover, the illumination attachment portion 46
is constituted of a satisfactorily thermally conductive met-
al material in the same manner as in the door frame 45.
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The front end of the portion is provided so as to abut on
the rear surface of the door frame 45, and the end of the
portion is bent rearwards along the hollow portion 40A
of the insulating material 40, and formed so as to extend
rearwards as much as a predetermined dimension from
the rear wall of the insulating material 40. The rear end
of this illumination attachment portion 46 is formed so as
totiltas much as a predetermined angle behind the center
of the pillar 8.

[0024] Itis to be noted that as described later, the illu-
mination attachment portion 46 may be constituted of a
plurality of (in this case, two) plate-like members which
abut on the inner walls (side surfaces) of the hollow por-
tion 40A of the insulating material 40 so as to efficiently
release the heat transmitted via a holding member 21
and transmit the heat to the door frame 45 provided in
the heat exchange relation with respect to the illumination
attachment portion 46. Moreover, reference numeral 47
inthe drawing is an insulating material with which a space
surrounded by the illumination attachment portion 46 and
the rear surface of the door frame 45 is filled.

[0025] According to such a constitution, the gasket 7C
on the rear surface of each glass door 7 comes in close
contact with the edge of the front-surface opening 6 and
the door frame 45 constituting the front surface of the
pillar 8, to close the display chamber 5.

[0026] Moreover, shelfpillars 10 are vertically provided
in the back surface and front part of the display chamber
5, and a plurality of stages of shelves 9 are disposed on
the shelf pillars 10. It is to be noted that the shelf pillars
10 are provided with a plurality of engagement holes
formed with a predetermined space being left between
the holes. When the engagement holes for disposing the
shelves 9 are changed, the height positions of the shelves
9 can be changed.

[0027] Itisto be noted thatin the present embodiment,
the shelf pillars 10 are provided in the back surface and
front part of the display chamber 5 behind the pillars 8.
Therefore, the plurality of stages of shelves 9 are dis-
posed behind the glass doors 7.

[0028] Furthermore, in the upper part of the display
chamber 5, a cooler and a blower constituting a cooling
apparatus R (shown only in FIG. 6) are installed. The
cooler constitutes the cooling apparatus in which a so-
called refrigerant cycle is constituted together with a com-
pressor (not shown), a condenser (not shown) and the
like separately installed. When cold air from this cooler
is forcibly circulated through the display chamber 5 by
the blower, the inside of the display chamber 5 is cooled
to a predetermined temperature.

[0029] Next, an LED illumination apparatus 15 provid-
ed in the display chamber 5 will be described in detail
with reference to FIGS. 2 to 5. FIG. 3 shows a side view
of the LED illumination apparatus 15, FIG. 4 shows a
partially enlarged view of FIG. 3, and FIG. 5 shows a
partially enlarged view of a substrate 18, respectively.
[0030] In the present embodiment, the LED illumina-
tion apparatuses 15 are vertically provided on the inner
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side from the edge of the opening 6 of the insulating box
body 2 constituting the main body, specifically on the
front corners of the display chamber 5 and the pillars 8.
Each of the LED illumination apparatuses 15 is consti-
tuted of a plurality of LED illumination members 16, hold-
ing members 21 holding the LED illumination members
16 and attached on the inner side from the edge of the
opening 6 of the insulating box body 2, shades 30 and
cover members 31.

[0031] AsshowninFIG.5, eachofthe LED illumination
members 16 is constituted of a substrate 18 provided
with a plurality of LED elements 17 and a plurality of elec-
tric heaters (resistors) 41, and the substrate 18 is fixed
to a satisfactorily thermally conductive attachment plate
20. The substrate 18 is constituted so as to extend in a
longitudinal direction, and the substrate 18 is provided
with the plurality of LED elements 17 with a predeter-
mined space being left between the elements. The LED
elements 17 in the present embodiment are chip-type
white LED elements.

[0032] Itis to be noted that the predetermined number
of the LED elements 17 regarded as one group are con-
nected to a connector 42 provided in the end of the sub-
strate, and the predetermined number of the electric
heaters 41 regarded as one group are similarly connect-
ed to the connector 42 in parallel with the LED elements
17. Moreover, the attachment plate 20 is provided with
screw holes so that the plate is fixed to the holding mem-
ber 21 with screws.

[0033] The holding member 21 is a satisfactorily ther-
mally conductive metal member constituted so as to ver-
tically extend with respect to the front-surface opening 6
of the insulating box body 2. The holding member 21 has
a substantially U-shaped section, and the upper and low-
er ends of the member are closed by the cover members
31. This holding member 21 abuts on the illumination
attachment portion 46 constituting the pillar 8 or the rear
surface of the front wall of the insulating box body 2 con-
stituting the front corner, when attached.

[0034] That is, a side wall 24 of the holding member
21 which faces the substantially U-shaped opening abuts
on the illumination attachment portion 46 of the pillar 8
formed so as to extend rearwards, and is fixed to the
portion with screws (not shown). This side wall 24 is pro-
vided with a plurality of vertically long extending elongat-
ed holes 26 ... The elongated holes 26 are holes to be
superimposed on the screw holes of the attachment plate
20 of the LED illumination member 16 so that the holding
member is fixed with the screws, and the vertical attach-
ment position of the LED illumination member 16 can be
changed as much as the length dimension of the elon-
gated holes 26 (the attachment position can be changed
in an arrow direction of FIG. 4).

[0035] Moreover, the rear wall of the substantially U-
shaped holding member 21 is provided with an engage-
ment portion 27 to be engaged with the shade 30, and
the front wall of the holding member is provided with a
reflective plate portion 23 positioned behind the insulat-
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ing material 40 of the pillar 8 and bent rearwards as much
as a predetermined angle.

[0036] The shade 30 is constituted.of a light transmit-
ting colorless transparent material for covering the hold-
ing member 21 from the outside, and the shade is de-
tachably attached to the holding member 21 with deco-
rative screws or the like.

[0037] A procedure for attaching the LED illumination
apparatus 15 having such a constitution will be de-
scribed. First, the holding member 21 is attached on the
inner side from the edge of the opening 6 of the insulating
box body 2. In the present embodiment, since the LED
illumination apparatuses 15 are positioned on both sides
of each glass door 7, the holding members are attached
to both front corners of the display chamber 5 and the
rearward extending illumination attachment portions 46
of the pillars 8. It is to be noted that since the pillar 8 is
positioned between the glass doors 7 and 7, two holding
members 21 are attached via the illumination attachment
portions 46 provided on the pillar 8 so that the back sur-
faces of the side walls 24 face each other. Moreover, the
LED illumination apparatuses 15 provided in the front
corners are attached so that irradiation light from the LED
elements 17 is emitted toward the inside of the display
chamber 5.

[0038] Then, the attachment plates 20 provided with
the LED elements 17 are attached to the side walls 24
of the holding members 21, and the screw holes of the
attachment plates 20 are superimposed on the elongated
holes 26 to fix the attachment plates with the screws. In
consequence, the substrate 18 of the LED illumination
apparatus 15is provided on the surface of the door frame
45 on the display chamber 5 side in a heat exchange
relation via the attachment plate 20 constituted of the
satisfactorily thermally conductive material and the side
wall 24 of the holding member 21. Moreover, since the
illumination attachment portion 46 of the pillar 8 fixed to
the side wall 24 is formed so as to tilt as much as the
predetermined angle behind the center of the pillar 8 as
described above, the LED elements 17 of the LED illu-
mination apparatus 15 are provided on the display cham-
ber 5 side slightly from a position parallel to the front-
surface opening 6.

[0039] Itistobe noted thatin the present embodiment,
the plurality of (four) LED illumination members 16 de-
scribed above are attached to the holding member 21.
However, the LED illumination apparatus 15 may be con-
stituted of the single LED illumination member 16 con-
stituted across the upper and lower ends of the front-
surface opening 6, and the vertical position of the appa-
ratus may be changed in accordance with the elongated
holes 26 for the attachment. When the apparatus is con-
stituted of a plurality of LED illumination members 16 as
in the present embodiment, production cost can be de-
creased, and handleability can be improved.

[0040] Moreover, the reflective plate portion 23 of the
holding member 21 is positioned on the glass door 7 side
of the LED illumination member 16. Furthermore, on the
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opening side of the holding member 21, the shade 30 for
covering the LED illumination member 16 from the out-
side is attached. It is to be noted that the shade 30 is
detachably engaged with the engagement portion 27
formed on the opening side of the holding member 21
and the end of the reflective plate portion 23. In conse-
quence, the shade 30 is attached so that the shade is
directed to the inside of the display chamber 5 slightly
from a position substantially parallel to the glass door 7.
[0041] Next, a control apparatus C of the showcase 1
of the present embodiment will be described with refer-
ence to FIG. 6. The control apparatus C of the present
embodiment is constituted of a versatile microcomputer.
This control apparatus on an input side is connected to
an illumination switch 53 of the LED illumination appara-
tus 15, a person detecting sensor 11 which detects that
aperson has approached the showcase 1, anillumination
intensity sensor 48 for detecting an illumination intensity
(the surrounding illumination intensity) in the store or the
like where the showcase 1 is installed, a door opening/
closing switch (door opening/closing detection means)
49 for detecting the opening/closing of each glass door
7, and an in-chamber temperature sensor 50 for detect-
ing a temperature in the display chamber 5.

[0042] The illumination intensity sensor 48 is provided
on the outer surface of the main body 2, for example, the
top surface of the main body as a position which is not
easily influenced by the shade of a peripheral device. As
to the door opening/closing switch 49, since the plurality
of (three) glass doors 7 are provided in the present em-
bodiment, door opening/closing switches 49A, 49B and
49C corresponding to the glass doors 7 ... are provided
in order from the left glass door 7 as one faces the front
surface. Itis to be noted that the person detecting sensor
11 will be described later.

[0043] Moreover, the control apparatus C on an output
side is connected to the cooling apparatus R constituted
of the compressor, the blower and the like as described
above, and is also connected to the LED elements 17
and the electric heaters 41 of the LED illumination appa-
ratus 15, respectively. It is to be noted that the LED ele-
ments 17 are connected to the control apparatus C via
an inverter 54. In addition, the control apparatus C on
the output side is connected to a temperature display
section (temperature display means) 51 provided on the
front surface of the upper part of the main body 2 so as
to display the temperature in the display chamber 5 or
the present mode.

[0044] Here, as shown in an electric circuit diagram of
FIG. 7, the person detecting sensor 11 is connected to
an LED illumination control section 32 constituting the
control apparatus C via a terminal plate 31 for connection
to the person detecting sensor. The person detecting
sensor 11 is provided on, for example, the front surface
of the center of the upper part of the insulating box body
2 or the like, and has therein a power source 33 of the
person detecting sensor itself, and a person detecting
contact 34 which detects the approaching of the person
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to open or close. The power source 33 is connected to
a power source terminal 35, and both sides of the person
detecting contact 34 are connected to an output contact
terminal 36 and a common contact terminal 37.

[0045] On the other hand, the terminal plate 31 provid-
ed in the showcase 1 main body is provided with a first
connecting portion 55, a second connecting portion 56
and a third connecting portion 57. The first connecting
portion 55 is connected to the power source on the side
of the showcase 1 main body and the LED illumination
control section 32, the second connecting portion 56 is
connected to the LED illumination control section 32, and
the third connecting portion 57 is connected to the power
source on the side of the showcase 1 main body via the
illumination switch 53 provided in the showcase 1 main
body. Moreover, the power source on the side of the
showcase 1 main body is connected to the LED elements
17 of the LED illumination apparatus 15 via a DC power
source unit 58 in parallel with the LED illumination control
section 32.

[0046] According to such a constitution, the power
source terminal 35 of the person detecting sensor 11 is
connected to the first connecting portion 55 of the termi-
nal plate 31, the output contact terminal 36 of the person
detecting sensor 11 is connected to the second connect-
ing portion 56 of the terminal plate 31, and the common
contact terminal 37 of the person detecting sensor 11 is
connected to the third connecting portion 57 of the ter-
minal plate 31. Consequently, in a state in which the il-
lumination switch 53 on the main body 2 side is turned
on, when the person detecting contact 34 of the person
detecting sensor 11 turns ON/OFF, the energization of
the LED illumination control section 32 of the LED illumi-
nation apparatus 15 can be controlled. In consequence,
the ON/OFF control of the LED illumination apparatus 15
can be performed based on the turning ON/OFF of the
person detecting sensor 11. It is to be noted that when
the person detecting sensor 11 is turned on and then
turned off, the LED illumination control section 32 turns
off the LED illumination apparatus 15 after delay of a
predetermined time of, for example, several ten seconds
from atime when the person detecting sensor 11is turned
off.

[0047] Itis to be noted that in a state in which the ter-
minals 35, 36 and 37 of the person detecting sensor 11
are not connected to the terminal plate 31, that is, in a
state in which the person detecting sensor 11 is de-
tached, as shown in FIG. 7, a short circuit line 60 is con-
nected between the second connecting portion 56 and
the third connecting portion 57 of the terminal plate 31
to cause short-circuiting, whereby the ON/OFF control
of the LED illumination apparatus 15 can be performed
by the ON/OFF control of the illumination switch 53 pro-
vided in the main body 2. Therefore, when the person
detecting sensor 11 is connected, the ON/OFF control
of the LED illumination apparatus 15 can be performed
by the ON/OFF control of the person detecting contact
34 provided in the person detecting sensor 11. Moreover,
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when the person detecting sensor 11 is not connected,
the short circuit line 60 causes the short circuit of each
connecting portion of the terminal plate 31, so that the
ON/OFF control of the LED illumination apparatus 15 can
be performed only by the illumination switch 53 on the
main body 2 side.

[0048] The illumination control of the LED illumination
apparatus 15 of the showcase 1 in the present embodi-
ment having the above constitution will be described.
First, the control apparatus C detects an illumination in-
tensity in the store (the surrounding area) where the
showcase 1 is installed by the illumination intensity sen-
sor 48, and determines the maximum illumination inten-
sity of the LED illumination apparatus 15 provided in the
display chamber 5 based on the illumination intensity. In
the present embodiment, the maximum illumination in-
tensity is determined so that the inside of the display
chamber 5 is brightened as much as a predetermined
illumination intensity as compared with the surrounding
illumination intensity detected by the illumination inten-
sity sensor 48.

[0049] Moreover, in a state in which the person detect-
ing sensor 11 is connected to the terminal plate 31 as
described above, the control apparatus C energizes the
LED elements 17 of the LED illumination apparatus 15
by the LED illumination control section 32 based on the
detection output of the person detecting sensor 11 indi-
cating that the person has approached the showcase 1,
that is, the person has entered a predetermined range
ofadistance from the showcase 1. Therefore, in principle,
the LED elements 17 of each LED illumination apparatus
15 are not energized and are turned off in a state in which
the person detecting sensor 11 does not detect the ap-
proaching of the person.

[0050] At this time, based on the detection of the ap-
proaching of the person by the person detecting sensor
11, the LED illumination control section 32 of the control
apparatus C controls a current/voltage for energizing the
LED elements 17 of the LED illumination apparatus 15
so as to gradually increase the illumination intensity from
a state in which the elements are turned off. Finally, the
illumination intensity is increased to the maximum illumi-
nation intensity determined based on the surrounding il-
lumination intensity as described above.

[0051] In consequence, the illumination intensity of
each LED element 17 for illuminating the inside of the
display chamber 5 is gradually increased based on the
detection of the approaching of the person by the person
detecting sensor 11 provided in the showcase 1. There-
fore, as compared with a case where the display chamber
is rapidly illuminated by the LED elements 17 with a pre-
determined high illumination intensity, a customer can
gradually be adapted to light, which can avoid a disad-
vantage that the customer is dazzled by the light or the
like.

[0052] Here, the light from the LED elements 17 of the
LED illumination members 16 fixed to the side walls 24
of the holding members 21 is emitted in a lateral direction
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(substantially parallel to the glass door 7) behind both
the side portions of the glass door 7. It is to be noted that
in the presentembodiment, the LED elements are formed
so as toslightly tilt rearwards (toward the display chamber
5 side) with respect to the edge of the opening 6 of the
insulating box body 2 as described above. In conse-
quence, the light from the LED illumination apparatus 15
is emitted toward the front parts of the shelves 9 disposed
in the display chamber 5. Therefore, the light having high
directivity can be emitted from the LED elements 17 to
the front parts of the shelves 9. In consequence, the com-
modities on the shelves 9, especially on the foremost
parts of the shelves can evenly satisfactorily be illumi-
nated, and the front surfaces of the commodities can ef-
fectively be illuminated. Consequently, the illumination
effect and display effect of the commodities can be im-
proved.

[0053] Moreover, in this case, the LED illumination
control section 32 of the control apparatus C gradually
increases the illumination intensity from the state in which
the LED elements 17 are turned off, and the section illu-
minates the inside of the display chamber 5 with the max-
imum illumination intensity determined based on the sur-
rounding illumination intensity. Therefore, the brightness
of each LED element 17 of the LED illumination appara-
tus 15 of the showcase 1 can be determined in accord-
ance with the brightness of a surrounding area such as
the store where the showcase 1 is installed, and incom-
patibility with the surrounding illumination can be avoid-
ed.

[0054] Inconsequence, the inside of the display cham-
ber 5 can effectively be illuminated by the LED illumina-
tion apparatus 15 with an appropriate illumination inten-
sity, and the improvement of the illumination effect can
be realized.

[0055] Furthermore, based onthe non-detection of the
approaching of the person by the person detecting sen-
sor 11, after the elapse of a predetermined time of, for
example, several ten seconds from a non-detection time,
the LED illumination control section 32 of the control ap-
paratus C stops the energization of the LED elements 17
of the LED illumination apparatus 15 to turn off the LED
elements.

[0056] Thus, in the control apparatus C, when the per-
son approaches the showcase 1, the showcase is illumi-
nated by the LED illumination apparatus 15 with a bright
illumination intensity, so that it is possible to suppress
the high rise of running cost due to the lighting of the LED
illumination apparatus 15 more than necessary.

[0057] On the other hand, the LED illumination control
section 32 of the control apparatus C executes present-
ing illumination in a state in which the LED illumination
apparatus 15 is lit while the person detecting sensor 11
detects the approaching of the person as described
above, or for a predetermined time after the non-detec-
tion of the approaching of the person.

[0058] In this presenting illumination, the control ap-
paratus C controls the current/voltage for energizing the
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LED elements 17 of the LED illumination apparatus 15
to perform the bright/dark control of the illumination in-
tensity of the LED illumination apparatus 15 periodically
between the maximum illumination intensity and the
turned-off state. It is to be noted that in the present em-
bodiment, the LED elements are turned off as a dark
state, but this is not restrictive, and the dark illumination
intensity may have a predetermined minimum illumina-
tion intensity (a state in which the LED elements are not
turned off).

[0059] In consequence, the illumination presentation
effect of the LED illumination apparatus 15 can be im-
proved, and the sales effect of the commodities in the
display chamber 5 can be improved.

[0060] On the other hand, in a case where one of the
glass doors 7 is opened in a state in which the LED illu-
mination apparatus 15 is lit as described above, based
on the detection of the door opening by the door opening/
closing switch 49 (49Ato 49C) which detects the opening/
closing of the door 7, the control apparatus C controls
the current/voltage for energizing the LED elements 17
of the LED illumination apparatus 15 illuminating the dis-
play chamber 5 part closed by the corresponding glass
door 7 to decrease the illumination intensity of the LED
illumination apparatus 15. Moreover, based on the door
opening/closing switch 49 detecting that the correspond-
ing glass door 7 has been closed, the control apparatus
Clights the LED illumination apparatus 15 with an original
illumination intensity, that is, the maximum illumination
intensity in this case.

[0061] Forexample, in a case where the leftmost glass
door 7 as one faces the front surface is opened, the door
opening/closing switch 49A detects that the glass door
7 has been opened. Based on this detection, the control
apparatus C decreases the illumination intensities of the
LED illumination apparatuses 15 provided for the glass
door 7, specifically, the LED illumination apparatus 15
provided in the left front corner of the display chamber 5
as one faces the front surface, and the LED illumination
apparatus 15 provided on a side opposite to the above
LED illumination apparatus 15 via the glass door 7, that
is, the LED illumination apparatus 15 provided on the left
side of the pillar 8 positioned on the left side as one faces
the front surface.

[0062] Consequently, in a case where the door open-
ing/closing switch 49 detects that the glass door 7 has
been opened, the control apparatus C decreases the il-
lumination intensity of the LED illumination apparatus 15.
Therefore, the intense light from the LED illumination ap-
paratus 15 to the front part of the display chamber 5,
which has been blocked by the closed glass door 7, can
be prevented from directly entering customer’s eyes or
the like at a time when the glass door 7 is opened.
[0063] In consequence, even when the customer per-
forms the opening operation of the glass door 7, it is pos-
sible to suppress a disadvantage that the frontward light
leaking from the LED illumination apparatus 15 illuminat-
ing the inside of the display chamber 5 is emitted to the
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customer and that the customer feels dazzled.

[0064] In this case, the control apparatus C may grad-
ually or immediately perform the illumination intensity
change accompanying the opening/closing operation of
the glass door 7. When the illumination intensity is grad-
ually changed, the incompatibility with the presenting il-
lumination of the whole showcase 1 can be eased. On
the other hand, when the illumination intensity is imme-
diately changed, it is possible to early eliminate a disad-
vantage that the light to the front part of the display cham-
ber 5 which has been blocked by the glass door 7 enters
the customer’s eyes at a time when the glass door 7 is
opened.

[0065] Next, there will be described the illumination in-
tensity control of the LED illumination apparatus 15 in a
trial operation mode during the trial operation or mainte-
nance of the showcase 1, or in a non-cooling mode which
is not involve a cooling operation. In principle, the control
apparatus C executes the illumination intensity control
ofthe LED illumination apparatus 15 as described above.
At this time, to protect the LED elements 17 of the LED
illumination apparatus 15 which generate heat when en-
ergized, the control apparatus C beforehand holds, as a
high temperature value, an in-chamber temperature sup-
posed as a temperature having a high possibility that the
LED illumination apparatus 15 itself might remarkably
incur deterioration, failure or the like. Itis to be noted that
the high temperature value can arbitrarily be set.
[0066] Moreover, in a case where based on the tem-
perature detected by the in-chamber temperature sensor
50 installed in the display chamber 5, it is detected that
the temperature has reached the high temperature value,
the control apparatus C controls the current/voltage for
energizing the LED elements 17 of the LED illumination
apparatus 15 to decrease the illumination intensity.
[0067] In the present embodiment, the illumination in-
tensity is decreased to an illumination intensity of about
50% of the maximum illumination intensity. It is to be
noted that the illumination intensity is not limited to this
example, and based on the detection of the high temper-
ature value, the LED illumination apparatus 15 may be
turned off, or the illumination intensity of the LED illumi-
nation apparatus 15 may gradually be decreased.
[0068] In consequence, the heat generated from the
energized LED elements 17 themselves of the LED illu-
mination apparatus 15 can be decreased. Therefore, it
is possible to avoid a disadvantage that the LED illumi-
nation apparatus 15 is lit with the bright illumination in-
tensity in a state in which the inside of the display cham-
ber 5 is not cooled to a predetermined cooling tempera-
ture in the trial operation mode or the non-cooling mode
to abnormally heat the LED elements 17 of the LED illu-
mination apparatus 15 and cause the deterioration or fail-
ure of the elements themselves.

[0069] Moreover, when the control is performed so as
to decrease the illumination intensity of (or turn off) the
LED illumination apparatus 15 based on the detection of
the high temperature value, the control apparatus C dis-
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plays the trial operation mode or the non-cooling mode
at present by the temperature display section 51 provided
in the main body 2 of the showcase 1.

[0070] In consequence, at present, a user can be in-
formed that the control is performed so as to decrease
the illumination intensity of the LED illumination appara-
tus 15, and it can be recognized that the display chamber
is not darkened owing to the failure or the like.

[0071] Even when the illumination intensity of the LED
illumination apparatus 15 is controlled as described
above, each LED element 17 constituting the LED illu-
mination apparatus 15 has a high durability against turn-
ing ON/OFF as compared with a fluorescent lamp here-
tofore used as the illumination apparatus, and the ele-
ment can secure a predetermined illumination intensity
following ON/OFF control even under an environment at
a low temperature, so that appropriate illumination con-
trol can be realized.

[0072] Moreover, the LED element 17 has a remarka-
bly long life as compared with the fluorescent lamp, and
hence can obviate the need for an illumination replacing
operation. In consequence, the need for a laborious op-
eration such as the constant storage of a replacing com-
ponent or the disposal of wastes discharged due to the
replacement can be obviated.

[0073] On the other hand, when the LED elements 17
are energized by the control of the current/voltage for
energizing the LED elements 17 of each LED illumination
apparatus 15 as described above, the substrate 18 pro-
vided with the LED elements 17 generates heat. As the
energization is large, the heat increases. Therefore,
when the inside of the display chamber 5 is illuminated
by the LED elements 17, the heat is transmitted to the
satisfactorily thermally conductive attachment plate 20
to which the substrate 18 is attached and the side wall
24 of the satisfactorily thermally conductive holding mem-
ber 21 to which the attachment plate 20 is attached.
[0074] Moreover, since this side wall 24 is provided so
as to abut on the door frame 45 made of the metal, the
heat generated by the LED illumination apparatus 15 is
transmitted to the door frame 45 provided in a heat ex-
change relation. Since the door frame 45 comes in con-
tact with the outside, dew condensation is easily caused
by a difference between the outside air temperature and
the temperature in the display chamber 5. However, the
door frame 45 can be heated by the heat generated by
the LED illumination apparatus 15, and hence the dew
condensation of the door frame 45 can effectively be sup-
pressed.

[0075] In consequence, it is possible to effectively
avoid a disadvantage that the dew condensation occurs
in the door frame 45 to wet the inside of the display cham-
ber 5, the installation floor surface of the showcase 1 or
the like. Moreover, it is possible to avoid a disadvantage
that the dew flies and scatters by the opening/closing
operation of the glass door 7.

[0076] Moreover, when the heat generated by the en-
ergization of the LED elements 17 is used in heating the
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door frame 45, the heat can smoothly be released from
the substrate 18 provided with the LED elements 17, and
the deterioration or failure of the LED illumination appa-
ratus 15 can be prevented or suppressed. Furthermore,
the deterioration of a cooling efficiency in the display
chamber 5 can thus be decreased.

[0077] It is to be noted that in the above-mentioned
illumination (illumination intensity) control, when the in-
side of the display chamber 5 is not illuminated by the
LED illumination apparatus 15, the heat generated by
the energization of the LED elements 17 cannot be used
in heating the door frame 45.

[0078] Therefore, in the present embodiment, when
the LED elements 17 of the LED illumination apparatus
15 are not energized, the control apparatus C energizes
the electric heaters 41 provided on the substrate 18 to-
gether with the LED elements 17.

[0079] In consequence, even when the LED illumina-
tion apparatus 15 is turned off and the door frame 45
cannot be heated by the heat generated by the apparatus
itself, the heat of the electric heaters 41 generated by the
energization can be transmitted to the surface of the door
frame 45 on the display chamber 5 side to effectively
suppress the dew condensation of the door frame 45.
[0080] Therefore, even when the LED illumination ap-
paratus 15 illuminates the inside of the display chamber
oris turned off, the LED elements 17 or the electric heat-
ers 41 constituting the LED illumination apparatus 15 are
energized. Consequently, unlike the conventional exam-
ple, an electric heater does not have to be especially
embedded in the door frame 45. In particular, since the
surface of the door frame 45 on the glass door 7 side is
heated by the energization of the LED elements 17, the
need for the separate energization of the electric heater
is obviated during the illumination by the LED illumination
apparatus 15, and the running cost can be decreased.
[0081] Itis to be noted that in the above present em-
bodiment, the electric heaters 41 for heating the door
frame 45 are provided on the substrate 18 constituting
the LED illumination apparatus 15 to heat the surface of
the door frame 45 on the display chamber 5 side provided
in a heat exchange relation with respect to the substrate
18, but this is not restrictive, and a constitution shown in
FIG. 8 may be used. That is, electric heaters 41 are not
provided on a substrate 18 constituting an LED illumina-
tion apparatus 15, LED elements 17 only may be ar-
ranged on the substrate, and electric heaters 52 may be
embedded in the back surface of a door frame 45 con-
stituting a pillar 8. The electric heaters 52 heat the surface
of the door frame 45 on a glass door 7 side by energiza-
tion, and a control apparatus C energizes the electric
heaters accompanying the stop of the energization of the
LED elements 17 of the LED illumination apparatus 15.
[0082] Inconsequence, when the LED illumination ap-
paratus 15is turned off, the electric heaters 52 for heating
the surface of the door frame 45 on the glass door 7 side
can be energized to effectively suppress the dew con-
densation of the door frame 45.
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Claims

1. Ashowcase in which the inside of a display chamber
constituted in a main body so as to display commod-
ities is illuminated by an LED illumination apparatus,
comprising:

a glass door which openably closes an opening
of the display chamber; and

ametal door frame which is provided in the main
body so as to constitute an opening edge of the
display chamber and on which the glass door
abuts,

wherein the LED illumination apparatus is provided
on the surface of the door frame on the side of the
display chamber in a heat exchange relation.

2. The showcase according to claim 1, further compris-
ing:

an electric heater which heats the surface of the
door frame on the side of the glass door,

wherein the electric heater is energized at a time
when the LED illumination apparatus is turned off.

3. Theshowcase accordingto claim 1, wherein the LED
illumination apparatus includes an electric heater,
and the electric heater is energized at a time when
the LED illumination apparatus is turned off.
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