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SPECIFICATION
Title of the Invention

Showcase

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a Showcase which
constitutes a storeroom for displaying goods in a heat
ineulating wall and is provided with a lighting system fot
illuminating the inside of the storeroom or the Showcase
itself. |
Description of the Prior Art

This type of conventional Showcase discharges a
cold air from a dischafge opening formed on the upper edge
of an opening of a heat insulating wall having a
substantially-U-shaped cross section toward a suction
opening at the lower edge of the opening to form an air
curtain at the opening as shown in, for example, Japanese
patent application laid-open No. 91822;1995 (F25D27/00).
Further, it cools down. the storeroom surfounged by the heat
inSulating wall at a predetermined temperature.
Furthermore, a plurality of fluorescent tubes are provided
on the outer side of the upper edge of the opening or both
side edges of the opening and under shelves to illuminate
the inside of the storeroom and the Showcase itself.

Thelillumination structure of this conventional

Showcase will now be described with reference to Fig. 11.
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Fig. 11 is a longitudinal side view showing a prior art
Showcase 100, and reference numeral 101 designates a heat
insulating wall having a substantially-U-shaped cross
section. Non-illustrated side wélls are provided on the
both sides of the heat insulating wall 101, énd.a storeroom
103 is formed on the inner side of the heat insulating wall
101 and the side walls. In addition, a plurality of
shelves 104 are provided to the storeroom 103 in the
vertical direction.

A permeable shade 105 is provided-on the outer
side of the upper edge of the opening of the heat
insulating wall 101, and a fluorescent tube 108 is provided
on the inner side of the shade 107 to illuminate the front
side of the Showcase 100. Furthermore, a shade 107 is
disposed to the front edge of the side wall, and a
fluorescent tube 108 is provided on the inner side of the
shade 107 to illuminate the inside of the storeroom 103 and
the Showcase 100. Additionally, a fluorescent tube 109 is
provided on the lower surface of the front portion of fhe

shelf 104 to illuminate goods and the like displayed on the

shelf 104.

However, since the prior art Showcase uses the
fluorescent tubes as a lighting system, spaces for housing
the respective fluorescent tubes must be assured at
attachment positions. Therefore, large spaces for housing
the fluorescent tubes are required, which reduces a space

for displaying goods. 1In addition, sockets on the both
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sides must be also provided in order to attach the
fluorescent tube, which makes it difficult to provide a
lead wire and deteriorates the assembling operability.

Further, a number of parts and the manufacturing cost may

bé increased. = =

In particular, the shade must be provided to the
fluorescent tube disposed on the outer side of the upper
edge of the opening in order to prevent light rays from
directly entering eyes of customers and others. This
deteriorates the attachment/detachment operability and the
assembling operability of the fluorescent tube provided on
the inner side of the shade.

Moreover, as to the fluoréscent tube disposed in
the storeroom, since the inside of the storeroom is cooled
down to a predetermined temperature, the illumination
intensity to the energized power quantity is lowered due to
the temperature dependency of the fluorescent tube.

Further, since the lighting failure of the
fluorescent tube occurs due to the aged deterioration in a
short period of time, the maintenance such as the operation

for replacing the fluorescent lamp becomes troublesome.

SUMMARY OF THE INVENTION
In order to solve the conventional technical
drawbacks, an object of the present invention is to provide
a Showcése which can enlarge a space for housing goods and

includes a lighting system which can be easily maintained.
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That is, the Showcase according to the present
invention comprises a storeroom for displaying goods in a
heat insulating wall, and flat fluorescent lamps are
provided. .

According to the present invention, éince the
Showcase comprises a storeroom for displaying goods in a
heat insulating wall and flat fluorescent lamps are
provided, it 1s possible to illuminate the inside of the
storeroom and the outer surface of the Showcase.
Consegquently, the width of the attachment-space can be
narrowed as compared with the cases where the fluorescent
tubes are used as the lighting system as in the prior art,
thereby reducing the space. Further, the maintenance for
replacing the illumination lamps can be facilitated, and a
problems of decrease in the illumination intensity due to a
temperature can be eliminated because the flat fluorescent
lamps are superior in the low temperature property.

Additionally, since.the flat fluorescent lamps has
a durable period which is much longer than that of the
conventional fluorescent tubes as the lighting system, the
troublesome operation for.carrying out the maintenance such
as replacement of the fluorescent tubes due to the lighting
failure can be avoided.

In the Showcase of the present invention, a flat
fluorescent lamp is attached to the fronf surface of the
heat insulating wall.

According to the present invention, since the flat



.“\‘

,M_’

5

fluorescent lamp is provided to the front surface of the
heat insulating wall, the width of the illumination housing
space for illuminating the front surface of the heat
insulating wall can be narrowed, and the with of the
entire Showcase can be reduced or the depth éfathe shelf
can be enlarged. |

In addition, since the flat fluorescent lamp
attached to the front surface of the heat insulating wall
hardly has heat on the surface theredf, a problem of
occurrence of burn injury can be avoided ®ven if a customer
and the like touches the surface of the flat fluorescent
lamp, thereby improving the safety.' Moreover, since the

surface of the flat fluorescent lamp is constituted by a

lactescence glass surface, a shade does not have to be

additionally provided. Thus, a number of parts can be
reduced; and the width can be narrowed because of absence
of the shade.

Further, in the Showcase according to the present
invention, a shade or a ground glass is provided to the
front surface of the flat fluorescent lamp.

According to the present invention, since a shade
or a ground glass is provided to the front surface of the
flat fluorescent lamp, the decoration can be applied to the
front surface of the Showcase, thereby stimulating the
buying inclination of customers.

Ih the Showcase according to the present invention,

the flat fluorescent lamp is provided to the front portion
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of a ceiling surface of the storeroom.

According to the present invention, since the flat
fluorescent 1amp is provided to the front portion of the
ceiling surface of the storeroom, it is not necessary to
additionally provide a space for housing the;fluorescent
tube as in the prior art, thereby effectively utilizing the
inside of the storeroom.

Moreover, since the flat fluorescent lamp is
superior in the low temperature property, a problem of
decrease in the illumination intensity can be eliminated
even if it is provided in the storeroom with a relatively
low temperature. Additionally, since the flat fluorescent
lamp does not have heat on the surche thereof, the
reduction in the cooling efficiency of the Showcase itself
due to the heat load can be avoided. Further, the inside
of the flat fluorescent lamp substantially forms a vacuum,
it has the adiabatic effect, and dew drops can be prevented
from being formed on the surface. Therefore, it is no |
longer necessary to use a heating element toavoid dew
formation, thereby feducing the cost.

Furthermore, in the Showcase according to the
present invention, the flat fluorescent lamps are provided
on both sides of the opening of the storeroom.

According to the present invention, since the flat
fluorescent lamps are provided on the both sides of the
opening of the storeroom, the storeroom can obtain the

illumination from the sides. Since the lighting system can
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be disposed with a small width dimension without requiring
a space for providing a fluorescent tube and a shade for
covering the fluorescent tube, goods mounted on the side

end portion of the storeroom can be displayed without being

covered with the shade and the like. = =

Further, in the Showcaée according to the present
invention, the commercial display showroom which is opened
to the front side is constituted in the heat insulating
wall, and a deck pan is provided on the bottom of the
storeroom, the flat. fluorescent lamp being-disposed to the
front portion of the deck pan in the horizontal direction.

According to the present invention, in the
Showcase which constitutes the commercial display storeroom
opéned to the front side in the heat insulating wall and
providés the deck pan on the bottom of the storeroom, since”
the flat fluorescent lamp is disposed to the front portion
of the deck pan in the horizontal direction, goods
displayed on the shelf and the deck pan can be illuminated

because the inside of the storerocom is illuminated from the

.lower side, thereby improving the display effect. 1In

addition, since the flat_fluorescent lamp does not have
hgat load and does not hence heat the goods displayed on
the deck pan and the cold air in the vicinity of these
goods, the cooling efficiency can be improved. Moreover,
since the flat fluorescent lamp is superior in the low
temperature property even if it is provided in the vicinity

of the suction opening of the cold air, the reduction in
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the illumination intensity can be avoided.
Additionally, the Showcase according to the

present invention constitutes the commercial display

‘storeroom opened to the front face in the heat insulating

wall and provides a plurality of shelves in.ihe storeroom,
the flat fluorescent lamps being provided to the lower
surfaces of the front portions of the shelves.

The present invention provides the Showcase which
constitutes the commercial display stoferoom opened to the
front face in the heat insulating wall and provides a
plurality of shelves in the storeroom, and the flat
fluorescent lamps are providedlto the lower surfaces of the
front portions of the shelves.. Therefore, goods on the
shelves can be effectively illiminated. As compared to
illuminating the lower shelves by using the fluorescent
tubes in the prior art, a space for providing the
fluorescent fubes is not required, and the lower shelves
can be illuminated with a small width dimension. Thus, the
dimension between the respective shelves cam be enlarged.

Further, since the flat fluorescent lamp does not
have the heat load and does not hence heat goods displayed
on the shelf, the cooling efficiency can be improved.
Moreover, when a number of shelves is increased, the heat
load of the conventional lighting system using the
fluorescent tubes becomes large so that the capability of
the compressor must be enhanced. However, according to the

pPresent invention, the heat load is not generated and the
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capacity of the compressor does not have to be enhanced,
which enables the cooling operation and is economically
excellent.

Furthermore, the Showgase according to the present
invention constitutes in the heat insulatingéﬁaii a.
commercial display storeroom which is opened to fhe front
face and provides a hand rail to the lower edge of the
opening of the storeroom in the horizontal direction. A
slant surface deeply inclined toward the storeroom is
formed to the rear surface of the hand rail; and the flat
fluorescent lamp is provided to the slant surface.

The present invention provides the Showcase which
constitutes in the heat insulatin§ wall the commercial
display storeroom which is opened to the front face and
provides a hand rail to the lower edge of the opening of
the storeroom in the horizontal direction, wherein-a slant
surface deeply inclined toward the storeroom side is formed
to the rear surface of the hand rail, and the flat
fluorescent lamp is provided to the slant surface.
Therefore, it is possible to illuminate goods displayed on
the shelves and the deck pan, thereby improving the display
effect.

In addition, the Showcase according to the present
invention constitutes in the heat insulating wall the
commercial display storeroom opened to the front fage, and
the flat fluorescent lamp is provided to the front face of

the front lower wall fringing the lower edge of the opening
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of the storeroom.

The presenf invention provides the Showcase which
constitutes in the heat insulating wall the commercial
display storeroom opened to the front face, and since the
flat fluorescent lamp is prov1ded to the frontaface of the
front lower wall frlnging the lower edge of the opening of
the storeroom, it is possible to illuminate the inside of
- the storeroom from the front lower side, thereby further
effectively illuminating the displayed goods.

Additionally, according to the Showcase of the
present invention, the front opening of the storeroom is
blocked by a plurality of sliding doors so as. to be
opened/closed without restraint, column supports are
vertically provided in the storeroom behind positions where
the respective doors overlap one on another with the
opening being closed, shelves being installed to the column
supports, the flat fluorescent lamps being disposed to the
rear surface of the column.supports.

According to the present invention, in the
Showcase in which the front opening of the storeroom is
blocked by a plurality of sliding doors so as to be
opened/closed without restraint, column supports are
vertically provided in the storeroom corresponding to the
rear sides of positions where the respective doors overlap
one on another with the opening being closed and the
shelves are installed to the column supports, since the

flat fluorescent lamps are disposed to the rear surfaces of
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the column supports, the inside of the storerocom can be
illuminated in the vertical direction from the front face,
thereby effectively illuminating the goods displayed on the
shelves. Moreover, since illumination is carried out by
disposing the flat fluorescent lamp having a;hékrow width,
a space for disposing the lighting system does not have to
be additionally secured, the sufficient area of the shelves
can be assured, thus increasing a number of goods to be
displayed. Further, since the flat fluorescent lamp does
not have heat load, it does not heat the goods to be
displayed, thereby improving the cooling efficiency of the
entire Showcase.

Furthermore, a door frame is provided to the
opening edge of the storeroom and the doors are provided in
the dooxr frame. Also, the flat fluorescent lamp is
provided to the rear surface of the door frame.

According to the present invention, since the door
frame is provided to fhe opening edge of the storeroom and
the doors are provided in the door frame. Purther, the
flat fluorescent lamp.is disposed to the rear surface of
the door frame. Therefore, since the illumination can be
obtained from the front side ih the storeroom toward the
shelves, the goods on the shelves 77 can be effectively
illuminated. Furthermore, since the flat fluorescent lamp
is thin, the commercial display space in the storeroom can

be effectively used.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing a Showcase
according to an embodiment:

Fig. 2 is a longitudinal.side view showing the
Showcase according to the embodiment:; : -

Fig. 3 is a longitudinal sidé view of a part of
the Showcase in the vicinity of a discharge opening
according to the embodiment;

Fig. 4 is a plan cross-sectional view showing a
side plate of the Showcase according to the- embodiment;

Fig. 5 is a longitudinal side view showing a shelf
of the Showcase according to the embodiment;

Fig. 6 is a longitudinal side view showing a lower
portion of the Showcase according to the present invention;

Fig. 7 is a perspective view showing a Showcase
according to- another embodiment:

Fig. 8 is a longitudinal side view showing the
upper portion of the Showcase illustrated in Fig. 7:

Fig. 9 is a plan cross-sectional view showing the
Showcase illustrated in Fig. 7;

Fig. 10 is an explanatory view illustrating the
structure of a flat fluorescent lamp: and

Fig. 11 is a longitudinal side view showing a

conventional Showcase.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments according to the present
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invention will now be described with reference to the
accompanying drawings. Fig. 1 is a perspective view
showing a Showcase according to the present invention, and
Fig. 2 is a longitudinal side view illustrating a Showcase
1. Thé Showcase 1 according to the present_iﬁvention is
constituted by a heat insulating wall 2 having a
substantially U-shaped cross section and side plates 3
disposed to the both sides of the heat insulating wall 2.
A partition plate 4 is provided inside the insulating wall
2 with a gap therebetween, and a space between the
partition plate 4 and the heat insulating wall 2 serves as
a duct 7.

A deck pan 9 as a bottom plate is provided on the
bottom portion of the partition plate 4, and the inside of
the partition plate 4 and the deck pan 9 is determined as a
storeroom 11. A diécharge opening 16 to which a honeycomb
member 13 is disposed.is provided to the upper edge of the
- front opening 12 of the heat insulating wall 2. A suction
opening 18 is provided to the lower edge of—the opening so
as to be opposed to the discharge opening 16, and the
discharge opening 16 and the suction opening 18 communicate
With the duct 7.

On the other hand, a fan case 23 is provided on a
bottom wall 2A of the heat insulating wall 2, and an air
blower 24 is disposed to the fan case 23. A cooler 27 for
a cooling device is provided in the duct 7 in the rear of

the partition plate 4. When the air blower 24 is operated,
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the cold air subjected to heat exchange with the cooler 27
is caused to move up in the duct 7 and discharged from the
diséharge opening 16 tqward'the suction opening 18. The
cold air absorbed from the suction opening 18 is again
acceierated by the air blower 24. This formé an air
curtain at the opening 12, and a part of the cold air-
curtain is circulated in the storeroom 11 so that the
storeroom 11 is cooled down. |

Column supports 28 are positioned at rear portions
on the both sides of the storeroom 11, and a plurality of
engagement holes 29 are formed on the front surfaces of the
rear sides of the column supports 28 at predetermined
intervals. Rear ends of a plurality of brackets 31 are
detachably engaged with the engagement holes 29, and each
shelf 32 is provided on a horizontal pair of brackets 31 so
as to be installed in the storeroom li.

A machine chamber 3 is formed under the bottom
wall 2A of fhe heat insulating wall 2, and the cooler 27, a

condenser 30 for forming a so-called coolant-cycle and a

| non-illustrated compressor and the like are provided in the
machine chamber 3. An air blower for the condenser 33 is
d;sposed at the rear of the condenser 30, and a grill 5 is
formed to the front surface of the machine chamber 3 so
that the air is taken in from the grill 5 and the waste
heat is exhausted from the rear portion to the outside (see
Fig. 2).

On the other hand, a mounting plate 34 is disposed
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to the front edge of a ceiling wall 2B of the heat
insulating wall 2, and this mounting plate 34 covers the
front face of the heat insulating wall 2 and the front face
of the discharge opening 16 from the ceiling surface of the
heat insulating wall 2. A concave portion 3§=opened to the
front face as shown in Fig. 3 is formed to the front face
of the mounting plate 34, and a flat fluorescent lamp 35 is
attached to the concave portiog 36. _

Here, the flat fluorescent lamp 35 will be
described in detail with reference to Fig. 0. The flat
fluorescent lamp 35 has a formed glass 41 and a flat glass
42 to form a glass container, and fluorescent materials 43
are provided on the inner side of.the bottom surface and
the ceiling surface of the glass container. Ignition
electrodes 44 are provided on a pair of side surfaces
opposed to each other in the glass éontainer,'and a non-
illustrated electrode lead is connected to the ignition
electrodes 44. The inside of the glass container
substantially forms a vacuum, and a small amount of mercury
vapor (Hg) or a small amount of noble gas suqh,as argon
(Ar) is sealéd therein.

) When an alternator is connected to the electrode
lead through a non-illustrated wiring and the electricity
is discharged between the ignition electrodes 44,
accelerated electrons 46 collide with molecules of mercury
(Hg) or argon (Ar) and the energy level is changed from the

normal state to the excited state. When the excited
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molecules or atoms return to the normal state, an
ultraviolet ray inherent to the respective molecules is
radiated. The ultraviolet ray is emitted from the surface
of the flat glass 42 as a visible light when it hit against
"the fluorescent materials 43. As a result,.fog example, a
predetermined translucent white illumination intensity can
be obtained from the surface of the flat fluorescent lamp
35. Further, this flat fluorescent lamp has, for example,
a vertical dimension of 50 mm, a horizontal dimension of
300 mm and a width dimension of approximately 10 mm, and a
plurality of the flat fluorescent lamps are provided in
accordance with installation positions. However, the flat
fluorescent lamp of any size can be used if the intensity
of the flat fluorescent lamp is not taken into
consideration.

~With the above-described arrangement, since the
above flat fluorescent lamp 35 has the width dimension of
approximately 10 mm and is thin, the lighting system for
illuminating the front face of the Showcase—l can be
provided to the front face of the heat insulating wall 2
without requiring the space for disposing the fluorescent
tube. This can reduce the width dimension of the mounting
plate 34 which projects frontward from the discharge
opening 16 for the cold air, and hence the inside of the
storeroom 11 can be enlarged.

As different from providing the fluorescenf tube

as the lighting system, the mounting members can be
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simplified with the flat fluorescent lamp 35, and the

assembling operability can be improved, thereby reducing
the cost. Since the flat fluorescent lamp 35 emits the
lactescent light from the surface thereof, the shade does
"not have to provided to the front face, and tﬁe.cost can be
reduced. Incidentally, the shade having characters-or any
favorable color can be provided to the front face of'the
flat fluorescent lamp 35 for decoration to improve the
display and sales effectiveness so that the buying
inclination of customers can be increased.

Further, since the flat fluorescent lamp 35 has an
excellent low temperature property as compared with the
conventional fluorescent tube, it.can avoid reduction in
the illumination intensity when used in the environment
with a relatively low tempeféture such as a low temperature
Showcase. |

Furthermore, since the f£lat fluorescent lamp 35
does not have heat on the surface thereof, there can not
occur a problem of burn injury even if a customer and the
like touches it with his/her fingers, and hence the flat
fluorescent lamp 35 is superior in safety. Additionally,
sipce the heat load is not gemnerated in the wvicinity of the
cold air discharge opening 16, the cooling efficiency can
be improved. Since the inside of the flat fluorescent lamp
35 substantially forms a vacuum, the flat fluorescent lamp
35 has the heat insulating effect, thereby preventing dew

drops from being formed on the surface. Consequently, a
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heater as a heating element does not have to be provided in
order to prevent dew formation as in the pgior art, thus
reducing the cost.

Moreover, since the flat fluorescent lamp 35 has a

' longer durable period than the fluorescent tube, the

troublesome operation for carrying out the maintenance such
as replacement of the fluorescent tube due to lighting
failure caﬁ be avoided.

On the other hand, Fig. 4 is a flat cross-
sectional view of the side plate 3. The side plate 3 is
constituted by two glass plates 3A and 3B, and a fixture 46
is provided to the froﬁt edge of the side plate 3 in the
vertical direction. The fixture 46 is cohstituted by a
holding portion 47 which has an opening on the side plate 3
side to support the front edge of the side plate 3 and has
a substantiallj U-shaped cross section and a fixing portion
48 which has an opening on the storeroom 11 side and has a
substantially U-shaped cross section. The both ends of the
.opening face of the fixing portion 48 are slightly bent
inwards. A flat fluorescent lamp 49 similar to the flat
fluorescent lamp 35 is accommodéted in the opening face of
the fixing portion 48 of the fixture 46.

The storeroom ll.can obtain the illumination from
the sides by the flat fluorescent lamps 49 disposed to the
front edges of the side plates'3. The inside of the
storeroom 11 can be illuminated. from the sides with a small

width dimension without requiring the space for providing
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the fluorescent tube and the shade and the like for

covering the fluorescent tube as in the prior art.

Therefore, goods mounted on the side edge portions of the
.storeroom 11 can be displayed in the storeroom 11 without
" being covered by the shade and the like. ..

Although this embodiment illustrates the example
where the flat fluorescent lamp 49 is disposed to the front
edge of the side plate 3 by the fixture 46, the flat
fluorescent lamp may substitute for the flat glass 3B
constituting the inner side of the side plate 3. Further,
the flat fluorescent lamp may be provided between the glass
plate 3B on the inner side of the side plate 3 and the
glass plate 3C on the outer side of the same.

On the other hand, Fig. 5 is a longitudinal side
view showing the shelf 32. A price rail 50 for holding
price tags and the like is provided to the front facé of
the shelf 32, and a fixture 51 which has an opening on the
inner side énd has a substantially U-shaped cross section
is provided to the lower surface of the pricg—tail 50.
Further, a fixture 52 which has an opening on the lower
side and a substantially U-shaped cross section is provided
to.the lower surface of the front portion of the shelf 32
and in the rear of the fixture 51. The both ends of the
opening face of each of the fixtures 51 and 52 are slightly
bent inwards. The flat fluorescent lamps 53 and 54 similar
to the flat fluorescent lamp 35 -are housed on the opening

faces of the fixtures 51 and 52. Here, the vertical and
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horizontal dimensions of the flat fluorescent lamp 53 may
be smaller than those of the flat fluorescent lamp 49. It
is to be noted that the flat fluorescent lamps 53 and 54
are omitted in the shelves 32 other than the uppermost
shelve in Fig. 2. L.

As a result, since the flat fluorescent lamps 53
and 54 are disposed to the lower surface 6f the shelf 32
from the upper and front sides toward the lower shelves 32,
the goods on the shelves 32 can be effectively illuminated.
As compared with the case where the lower shelf is
illuminated by using the fluorescent tube as in the prior
art, the space for providing the fluorescent tube is not
required, and the top face of the lower shelf 32 can be
illuminated with a small width dimension. Therefore, the
dimension between the respective shelves 32 can be enlarged.

Further, since thé flat fluorescent lamps 53 and
54 do not have the heat locad as similar to the flat
fluorescent lamp 35, the goods displayed on the shelves 32
are not heated, thereby improving the cooling efficiency.
Further, in case.of the conventional lighting system using
the fluorescent tube, when a number of shelves is increased,
the heat load is increased and the capability of the
compressor must be enlarged. However, according to the
present invention, the heat load is not generated, the
cooling operation can be performed without enlarging the
capability of the compressor, whereby the present invention

is economically superior.
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When the fixture 51 or the price rail 50 is formed
by a permeable material, the front face of the shelves can
be illuminated, which further appeals to customers.

The loWer portion of the Showcase 1 will be
described in detail with reference to Fig. 6. Fig. 6 is a
longitudinal side view showing the lower portion of the
storeroom 11. A deck pan 9 is disposed to the upper
portion of the bottom wall 2A of the heat insulating wall 2
-With a gap for the duct as described above, and a suction
opening 18 for a cold air is provided to the front portion
‘of the deék pan 9. Here, an opéning 55 is formed between
the frdnt-edge of the deck pan 9 and the suction opening 18
in the horizontal direction, and é flat fluorescent lamp 56
similar to the flat fluorescent lamp 35 is disposed to the
opening 55 so as to illuminate the upper portion. Here,
the top face of the flat fluorescent lamp 56 is disposed so
as to be substantially flush with the top face of the deck
pan 9.

As a result, since the inside of the_ storeroom 11
can obtain the illumination by the flat fluorescent lamp 56
from the lower side, and the goods displayed on the shelves
32 and the deck pan 9 can be effectively illuminated,
tﬁereby improving the display effect. Further, since the
flat fluorescent lamp 56 does not have the heat load and
does not heat the goods displayed on the deck pan 9, which
improves the cooling efficiency. Additionally, since the

- flat fluorescent lamp 56 substantially has no temperature
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dependency and is superior in the low temperature property
even in the vicinity of the suction opening 18 for the cold
air, thus avoiding reduction in the illumination intensity.

On the other hand, a hand rail 57 is formed to the
lower edge of the opening 12 of the heat insulating wall 2
(not illustrated in Fig. 2). This hand rail 57 is formed
low from the front edge toward the rear side, and an
opening 58 is formed in the horizontal direction. A flat
fluorescent lamp 59 similar to the flat fluorescent lamp 35
is provided to the opening.58. It is to be noted that the
vertical and horizontal dimensibns of the flat fluorescent
lamp 59 may be smaller than those of the flat fluorescent
lamp 49. |

As a result, the inside of the storeroom 11 can be
1lluminated from the front ldwer side by the flat
fluorescent lamp 59 disposed to the hand rail 57, and the
displayed goods can be further effectively illuminated.

Moreover, a concave portion 60 opened to the front
face is formed to the front face of the fromt lower wall
fringing the lower edge of the opening 12 of the heat
insulating wall 2, i.e., the front face of the bottom wall
ZA, and a flat fluorescent lamp 61 similar to the flat
fluorescent lamp 35 is provided to the concave portion 60
(not illustrated in Fig. 2).

Since this enables illumination of the Showcase 1
from the lower side, the display and sales effectiveness

can be improved. It is to be noted that the vertical and
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horizontal diménsions of the flat fluorescent lamp 61 may
be larger than those of the flat fluorescent lamp 49.

A Showcase 70 according to another embodiment will
be explained with reference to Figs. 7 to 9. Fig. 7 is a
perspective view showing a Showdase 70; Fig. 8 is a
longitudinal side view showing the upper portion of the
Showcase 70; and Fig. 9 is a plan cross-sectional view
showing the Showcase 70.- The Showcase 70 of this
embodiment is constituted by a heat insulating wall 71
opened to the front face as shown in Fig. 7, and a
storeroom 72 is formed inside fhe heat insuléting wall 71.
Further, a plurality of shelves 77 for displaying goods are
provided in the:storerdom 72 in the vertical direction. A
cooler 75 of the cooling device is provided to the upper
rear portion of the storeroom 72, and an air blower 76 is
disposed in front of the cooler 75. The cooler 75 and the
air blo&er 76 are separated from the storerocom 72 by a
partition plate 80. An opening 81 is formed to the
partition plate 80 at a position corresponding to the air
blower 76, and the inside of the storeroom 72 is cooled to
a predetermined temperature by forcibly circulating the
cold air from tﬁe cooler 75 by an air blower 76.

A door frame 78 is disposed to the edge of the
front opening 73 of the storeroom 72, and sliding glass
doors 74 are provided to the door frame 78 so that the
front opening 73 is blocked so .as to be opened/closed

without restraint. A flat fluorescent lamp 79 similar to
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the flat fluorescent lamp 35 in the foregoing embodiment is
horizontally attached to the door frame 78 disposed to the
upper edge of the opening 73 so as to be close to the
storeroom side 72.

As a result, since the flat fluorescent lamp 79 is
provided to the door frame of the upper edge of the opening,
the inside of the Showcase 70 can obtain the illumination
from the inner front side of the storeroom 72 toward the
shelves 77, thereby effectively illuminating the goods on
the shelves 77. In addition, since the flat fluorescent
lamp 79 has a width dimension Sf approximately 10 mm and is.
thus thin, the commercial display space in the storerocom 71
can be effectively used.

Moreover, a flat fluoréscent lamp 82 similar to
the flat fluorescent lamp 35 in the foregoing embodiment is
horizontally disposed in front of the front side of the
partition plate 80 and to the front portion of the ceiling
wall 71A of the heating insulating wéll 71 toward the inner
side of the storeroom 71. -

As a resulf, the inside of the storeroom 71 can
obtain the illumination ffom the front portioﬁ of the
cgiling wall 71A toward the lower side, and the ‘goods
displayed in the storeroom 71 can be hence effectively
illuminated. Since the flat fluorescent lamp 82 has a
narrow width dimension, an additional space for housing the
lighting system is not required as compared with the case

where the fluorescent tube is disposed as in the prior art,
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and the inside of the storeroom 71 can be effectively used.

In addition, mounting parts are hardly required as
different from the prior art in which the fluorescent tube
is disposed, and a number of parts can be hence decreased,
thereby improving the assembling operability._

On the other hand, column supports 84 for
vertically.supporting the shelves 77 are provided at
positions corresponding to the rear side of the positions
where respective doors 74 for opening/closing the front
face opening of the storeroom 71 without restraint overlap
one on another with the doors f4 being closed. A flat
fluorescent lamp 85 similar to the flat fluorescent lamp 35
in the foregoing embodiment is vertically provided to the
rear surface of the column support 84 in order to
illuminate the inside of the storeroom 71.

Consequently, since the inside of the storeroom 71
can obtain the illumination from the front face in the
vertical direction, the goods displayed on the shelves 77
can be effectively illuminated. Moreover, since
illumination can be effected by disposing the flat
fluorescent lamp 85 having the narrow width dimension, an
additional space for disposing the lighting system does not
have to be secured. This can obtain the sufficient area
for shelves, and a number of displayed goods can be
increased. Furthef, since the flat fluorescent lamp 85
does not have the heat load, it does not heat the

illuminated goods, thereby improving the cooling efficiency
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of the entire Showcase 70. _
| It is to be noted that thc flat fluorescent lamp
83 can be disposed to the front face of the heat insulating
wall 71 in this embodiment.

Although the flat fluorescent lamp is used in the
Showcase 1 or 70 as the lighting system in the above
description, the flat fluorescent lamp can be used in a
commercial cooling refrigerator or a domestic rcfrigerator.

In particular, in a non-illustrated Showcase for
ice cream having an opening on the top face thereof, a flat
flcorescent lcmp similar to the flat fluorescent lamp 35
may be provided to the lower surface of the ceiling wall in
the back of the opening so that the inside of the storeroom
can be illuminated when the glass doors blocking the
opening so as to be opened/closed without restraint are
opened. In addition, the flat fluorescent lamp may
substitute for the fluorescent tube for advertisement above
the ceiling wall.

According to the Showcase of the present invention,
the storeroom for displaying goods is constituted in the
heat insulating wall and the flat fluorescent lamps are
provided, thereby illuminating the inside of the storeroom
and the outer surface of fhe Showcase. Consequently, as
compared with the case where the fluorescent tube is used
as the lighting system as in the prior art, the width of
the mounting space can be narrowed, reducing the space.

Additicnally, the maintenance for replacing the
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illumination lamps can be facilitated, and the flat
fluorescent lamp is superior in the low temperature
property, which results in elimination of the problem of
reduction in the illumination intensity due to a
temperature. N

Also, a durable period of the flat fluorescent
lamp is considerably longer than that of the fluorescent
tube as the conventional lighting system, and it is
possible to avoid the troublesome operation for carrying
out the maintenance such as replacement of fluorescent
tubes owing to the lighting failure. |

Further, since the flat fluorescent lamp is
provided to.the front face of the heat insulating wall, the
width of the illumination housing space for illuminating
the front face of the heatihg insulating wall can be
narrowed, and the width of the entire Showcase can be
reduced 6r the depth of the shelf can be enlarged.
| Moreover, the_flat fluorescent lamp disposed to
the front face of the heat insulating wall rarely has heat
on the surface thereof, and a problem of occurrence of burn
injuries can be avoided even if customers and the like
togcﬁ the surface of the flat fluorescent lamp, thus
improving the safety. Further, since the surface of the
flat fluorescent lamp is constituted by the opaque white
glass surface, a shade does not have to be additionally
provided, and a number of parts - can be hence reduced,

narrowing the width for the shade.
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In addition, since the shade or the ground dglass
is provided to the front face 6f the flat fluorescent lamp,
the front face of the Showcase can be decorated to enhance
the buying inclination of customers.

Moreover, since the flat fluorescent lamp is
disposed to the front portion of ceiling surface of the
storeroom, it is not necessary to additionally provide the
space for accommodating the fluorescent tube as in the
prior art, thus effectively using the_inside of the
storeroom.

In addition, since the flat fluorescent lamp is
superior in the low temperature property, the problem of
reduction in the illumination can be eliminated even if the
flat fluorescenf lamp is dispésed in the storeroom having a
relatively low temperature. The flat fluorescent lamp does
not have heat on the surface thereof, and hence it is
possible to avoid the decrease in the cooling efficiency of
the Showcase itself due to heat load. The inside of the
flat fluorescent lamp substantially forms a vacuum and thus
has the heat insulating effect, which can prevent the dew
drops from being formed on fhe surface of the lamp.
Acqordingly, it is not necessary to avoid dew formation by
using a heating element, reducing the cost.

Since the flat fluorescent lamp is disposed at
positions on both sides of the opening of the storeroom,
the storeroom can obtain the illumination from the sides.

Further, a space for providing the fluorescent tube and the -
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shade and the like for covering the fliuorescent tube is not
required as different from the prior art. The lighting
system can be provided with a small width dimension, and
the goods mounted on the side end portions of the storeroom
can be displayed without being hidden by the.shade and the
like.

In the Showcase .in which the commercial display
storeroom opened to the front face is constituted in the
heat insulating wall and the deck pan is provided to the
bottom portion of the storeroom, since the flat fluorescent
lamp is horizontally disposed to the front portion of the
deck pan, the ins;de of the storeroom can obtain the
illumination from the lower side, and the goods displayed
on the shelves and the deck pan can be'hence illuminated,
thus improving the display effect. The flat fluorescent
lémp does not have the heat load and does not heat the
goods displayed on the deck pan and the cold air in the
vicinity.of these goods, and the cooling effect can be
hence improved. Furthermore, since the flat fluorescent
lamb is superior in the low temperature property even if it
is provided in the vicinity of the suction opening for the
cold air, reduction in the illumination intensity can be
avoided.

In the Showcase wherein the commercial display
storeroom opened to the front face is constituted in the
heat insulating wall and a plurality of shelves are

provided in the storeroom, since the flat fluorescent lamp
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-is provided to the front lower surface of each shelf, the
goods on the shelves can be effectively illuminated. As
compared with the case where the lower shelf is illuminated
by the fluorescent tube as in the prior art, the space for
providing the fluorescent tube is not required, and the top
surface of the lower shelf can be illﬁminated with a small
width dimension. Thus, the dimension between the
respective shelves can be enlarged.

Further, since the flat fluorescent lamp does not
have the heat load and does not heat the goods displayed on
the shelves, the cooling efficiency can be improved. When
a number of shelves is increased, the heat load of the
conventional lighting system using the fluorescent tube
becomes high, and the capability of the compressor must be
increased. However, according to the present invention,
since the heat load is not obtained, the capability of the
compressor does not have to be increased, and the cooling
operation can be performed. Therefore, the present
invention is also economically excellent.

In the Showcase wherein the commercial display
storeroom opened to the front face is constituted in the
heat insulating wall and the hand rail is horizontally
disposed to the lower edge of the opening of the storeroom,
a deeply inclined surface is formed to the storerocom side,
and the flat fluorescent lamp is disposed to the inclined
surface. Thus, the goods displayed on the shelves and the

deck pan can be illuminated to improve the display effect.
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In the Showcase whefein the commercial display
storeroom opened to the front face is constituted in the
heat insulating wall, since the flat fluorescent lamp is
disposed to the front face of the front lower wall fringing
the lower edge of the opening of the storeroom, the inside
of the storeroom can be illuminated from the front lower
side, thereby further effectively illuminafing the
displayed goods.

In the Showcase wherein the front face opening of
the -storeroom is blocked by a plurality of sliding doors so
as to be opened/closed without restraint and the column
suppofts'are vertically provided in the storeroom
corresponding to the fear side of the positions where the
respective doors overlap one on another with the opening
being closed so that the shelves are installed to the_
column supports; since the flat fluorescent lamp is
provided to the rear surface of the column support, the
inside of the storeroom can be vertically_illuminated from
the front face, thus effectively illuminafing the goods
displayed on the shelves.  Further, since the flat
fluorescent lamp having a narrow width dimension is
disposed to allow illumination, an additional space for
providing the lighting system does not have to be assured,
and the sufficient shelf area can be obtained, which can
increase a number of goods to be displayed. Moreover,
since the flat fluorescent lamp does no have the heat load

and does not heat the goods to be illuminated so that the
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cooling efficiency of the entire Showcase can be improved.

Additionally, the door frame is provided to the
edge of the opening of the storeroom and the doors are
disposed inside the door frame. Also, the flat fluorescent
lamp is provided to the rear surface of the door frame.
Therefore, the inside of the storeroom can obtain fhe
illﬁmination from the front side toward the shelves, and
the goods on the sheives 77 can be effectively il;uminated.
Moreover, since the flat fluorescent lamp is fhin, the
commercial display space 1in the storeroom can be

effectively used.
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WHAT IS CLAIMED IS:

1. A Showcase constiiuting in a heat insulating
wall a storeroom for displaying goods, wherein

a flat fluorescent lamp is provided.

2. The Showcase according to claim 1, wherein
sald flat fluorescent lamp is provided to the front surface
of said heat insulating wall.

3. The Showcase according to claim 2, wherein a
shade or a ground glass is provided to the front surface of

said flat fluorescent lamp.

4. The Showcase according to claim 1, claim 2 or
claim 3, wherein said flat fluorescent lamp is provided to

the front portion of a deiling surface of said storeroom.

5. The Showcase according to claim 1, claim 2,
claim 3 or claim 4, wherein said flat fluorescent lamps are
provided at positions on both sides of the opening of said

storeroom.

6. A Showcase constituting in a heat insulating
wall a commercial display storeroom opened to the front

face and providing a deck pan to the bottom portion of said

storeroom, wherein -

(W \\ll\j'l_lll\:\_ll\sl I



34
a flat fluorescent lamp is horizontally disposed

to the front portion of said deck pan.

7. A Showcase constituting in a heat insulating
wall a commercial display storeroom opened to the front
face and installing a plurality of shelves in said
storeroom, wherein

flat fluorescent lamps are disposed to the front

lower surfaces of said shelves.

8. A Showcase constituting.in a heat insulating
wall a commercial display storeroom opened to the front
face and disposing a hand rail to the lower edge of the
opening of said storercom in the horizontal direction,
wvherein

-a slant surface which is deeply inclined ié formed
to the rear surface of said hand rail on said storeroom
side and a flat fluorescent lamp is disposed to said slant

surface.

9. A Showcase constituting in a heat insulating
wail a commercial display storeroom opened to the front
surface, wherein

a flat fluorescent lamp is disposed to the front
surface of the front lower wall fringing the lower edge of

the opening of said storeroom.
-_—
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10. A Showcase blocking the front face opening of
a storeroom by a plurality of sliding doors so as to be
opened/closed without restraint and vertically providing
column supports in said storeroom corresponding to the rear
side of positioné where said respective doors overlap with
said opening being closed so that shelves are installed to
said column supports, wherein |

a flat fluorescent lamp is provided to the rear

surface of said column supports.

11. The Showcase according to claim 10, wherein a
door frame is provided to the opening edge of said

storerdoom, said doors are disposed in said door frame and

said flat fluorescent laﬁp is disposed to the rear surface

of said door frame.
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