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Description

1. Field of the Invention

[0001] The present invention relates to an open show-
case having a storage compartment in which commer-
cial products are displayed and an aperture formed in
the front surface thereof which, this aperture, is closed
by a multi-layered air curtain.

2. Background Art

[0002] The open showcase of this kind is described
in, for example, Japanese Patent Publication No.
61-60353 (F25D17/08) and so on. This open showcase
is displaying frozen foods or the like from inside the stor-
age compartment. Since the temperature inside the
storage compartment is low, one layer of air curtain may
not be sufficient to maintain the cold air in the storage
compartment. Therefore, a multi-layered air curtain is
used to maintain the cold air in the storage compart-
ment. Further, the front panel is made with a heat insu-
lation material. This front panel prevents customers
from looking into the storage compartment.
[0003] In addition, open showcases displaying refrig-
erated products use one layer of air curtain to maintain
the cold air in the storage compartment, some of which
are equipped with a front glass on the front surface
thereof.
[0004] Further, in flat type showcases for storing ice
cream and so on, some are equipped with a transparent
panel so that inside of the storage compartment is visi-
ble. There are some with the transparent panel heated
in order to prevent dew formation on the outer surface
of the transparent panel.
[0005] For open showcases closing the front aperture
with multi-layered air curtain, it was studied to provide
a transparent panel so that inside of the storage com-
partment was well visible. However, more dew formation
occurred by simply providing the front glass, deteriorat-
ing the visibility through the front glass. Thus, in order
to prevent the dew formation, it was further studied to
heat the front glass as in the flat type showcases. In the
case of the flat type showcases, the cold air of signifi-
cantly low temperature (-18°C) is having contact with
the inner surface of the transparent panel, while the out-
er surface of the transparent panel is exposed to the out-
side air (for example +27°C). The dew formation occurs
on the outer surface thereof.
[0006] However, in the case of the showcases with a
multi-layered air curtain, the inner air curtain is signifi-
cantly low temperature (for example -18°C). The outer
air curtain is, however, higher in temperature (for exam-
ple +10°C) than it. Despite the above, the transparent
panel disposed further away from the outer air curtain
is also affected by the dew formation, and the situation
of the dew formation is much different from the dew for-
mation in the flat showcases. Therefore, simple appli-

cation of the heating mechanism in the flat showcases
causes low heating efficiency, and thus the power con-
sumption for heating is increased.
[0007] The present invention is attempting to solve
the foregoing problem and is directed to provide an open
showcase in which a front aperture is closed with a multi-
layered air curtain and dew formation on a transparent
front panel can be avoided efficiently.

SUMMARY OF THE INVENTION

[0008] In order to achieve said object, an open show-
case according to the present invention comprises an
outer housing having an aperture in the front surface
thereof; an outer suction port formed at the lower end of
this outer housing on the storage compartment side; an
inner suction port formed on the storage compartment
side from this outer suction port; an outer discharge port
formed at the upper part of said outer housing on the
storage compartment side; an inner discharge port
formed on the storage compartment side from this outer
discharge port; an outer flowpath connecting said outer
suction port and said outer discharge port; an inner flow-
path connecting said inner suction port and said inner
discharge port; a blower disposed in said outer flowpath;
and an evaporator and a blower disposed in said inner
flowpath

whereby a front panel formed of laminate-struc-
tured transparent panels is extended upward from the
lower end of said outer housing, and a heat source is
provided on a transparent panel of this front panel on
the storage compartment
[0009] In addition, it is preferable that the transparent
front panel is extended upward from the lower end of
said outer housing, and that a light source is provided
on the surface of the front panel on the storage com-
partment side at the bottom end thereof or on the sur-
face on the storage compartment side at the lower end
of said outer housing.
[0010] In addition, a transparent diaphragm may be
removably provided between the inner suction port and
said outer suction port. The lowermost end of this dia-
phragm is located at the generally same height as said
light source or lower than said light source.
[0011] In addition, the transparent front panel may be
extended upward from the lower end of said outer hous-
ing, and a transparent diaphragm may be provided be-
tween said inner suction port and said outer suction port,
and the uppermost end of this diaphragm may be locat-
ed lower than the uppermost end of said front panel. A
fall preventing member may be extended upward from
the storage compartment side of said inner suction port,
and the uppermost end of this fall preventing member
is higher than the uppermost end of said diaphragm.
[0012] By cold air cooled by evaporator, a low temper-
ature air curtain is formed in front of the open showcase.
Further, the second air curtain covers this low tempera-
ture air curtain, protecting the low temperature air cur-
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tain. This open showcase is equipped with the transpar-
ent front panel, and a transparent panel on the storage
compartment side is heated by the heat source so that
the transparent panel on the storage compartment side
of the front panel will not cause dew formation.
[0013] In addition, a light source for illuminating the
storage compartment and so on is disposed near the
lower part of the front panel, and the side of the front
panel on the storage compartment is heated by the heat
produced from the light source.
[0014] Further, the lowermost end of the diaphragm
is located at a position generally corresponding to that
of the light source, so that the light source can easily be
replaced by means of removing the diaphragm.
[0015] Furthermore, when the height of the dia-
phragm is low, over the diaphragm, the low temperature
air curtain is mixed with the second air curtain at the
border of it. The temperature of the border part becomes
almost uniform, and the almost uniformed air flow at the
boarder part contacts with the diaphragm.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a vertical cross-sectional view of the open
showcase according to the first embodiment of the
present invention.
Fig. 2 is an expanded view of the essentials in Fig. 1.
Fig. 3 is a vertical cross-sectional view of the open
showcase according to the second embodiment.
Fig. 4 is an expanded view of the essentials in Fig. 2.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0017] Next, an embodiment of the open showcase
according to the present invention is described with ref-
erence to Figs. 1 and 2.
[0018] Fig. 1 is a vertical cross-sectional view of an
open showcase according to the first embodiment of the
present invention. Fig. 2 is an expanded view of the es-
sentials in Fig. 1.
[0019] In Fig. 1, an outer housing 3 of a multi-stage
open showcase 1 for displaying various products such
as frozen foods, is a heat insulated housing made of a
heat insulation material, and constructed by a top wall
4, a back wall 5, a bottom wall 6, a front wall 7, and a
pair of left and right side walls which are not shown, and
an aperture 8 for bringing in and taking out products is
formed in the front surface thereof. On the upper part of
the front wall 7, a front glass 9, which is a transparent
front panel, is provided elongately across from right to
left. At the bottom end of this front glass 9, a florescent
light 11, which is a light source, is disposed.
[0020] A top wall 14, a back wall 15, and a bottom wall
16 of an inner housing 13 are positioned at a proper dis-
tance from the top wall 4, the back wall 5, the bottom

wall 6, and the front wall 7 of this outer housing 3. This
inner housing 13 is, as in the outer housing 3, a heat
insulating housing made of a heat insulating material.
Both right and left sides of the inner housing 13 are
closed with a pair of side walls of the outer housing 3.
Further, at the front end of the bottom wall 16, a trans-
parent diaphragm 17 such as glass is provided elon-
gately across from right to left. Further, the distance be-
tween the outer housing 3 and the inner housing 13 de-
fines an outer flowpath 21. An outer suction port 23 and
an outer discharge port 24 are formed at the lower end
of this outer flowpath 21 and at the upper end thereof,
respectively. In lower part of the outer flowpath 21, a
blower 26 is disposed.
[0021] Further at a proper distance from the inner sur-
face of the inner housing 13, a partition top panel 33, a
partition back wall panel 34, and a partition floor panel
35, each comprising of a painted steel panel or a panel
made of rust proof steel such as stainless steel, are po-
sitioned. The distance between the partition top panel
33, the partition back wall panel 34, and the partition
floor panel 35 and the inner housing 13 defines an inner
flowpath 36. An inner suction port 38 and an inner dis-
charge port 39 are formed at the lower end of this inner
flowpath 36 and at the upper end thereof, respectively.
Further, a blower 40 and a evaporator 41 are positioned
in the inner flowpath 36 downward from the partition
floor panel 35 and in the inner flowpath 36 in back of the
partition back wall panel 34, respectively.
[0022] In addition, in a display chamber 44 serving as
a storage chamber surrounded by the partition top panel
33, the partition back wall panel 34, and the partition
floor panel 35, a plurality of product-displaying racks 45
are positioned at upper-to-lower multi-stages supported
by a pair of right and left brackets of which height is ad-
justable. Moreover, a wire rack 47 of an L-shape in cross
section is mounted on the partition floor panel 35, and
the front vertical part of this wire rack 47 is positioned
over the right and left directions on the storage compart-
ment side of the inner suction port 38, having a fall pre-
vention function to prevent a product from falling on the
upper surface of the inner suction port 38.
[0023] Further, a duct 51 is disposed on the upper sur-
face of the top wall 4 of the outer housing 3. A blower
52 is disposed in this duct 51, blowing out air from a third
discharge port 53 formed at the front end of the duct 51.
A light source 55 such as florescent light is provided in
front of this third discharge port 53 to illuminate the dis-
play chamber 44.
[0024] In Fig. 2, the front glass 9 is formed of glass
panels 66 and 67, which is a double-structured trans-
parent panel. A conductive type heat reflection film or a
heater 68 which serves as a heat source is extended on
and along the inner surface of the glass plate 67 on the
storage compartment side. On the contrary, the inner
surface of the glass panel 66 facing outside of the stor-
age compartment is provided with no heat source such
as the heater 68 and is exposed to the space inside the
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front glass 9. In addition, a hand rail 69 is disposed at
the top end of the front glass 9. Further, for the florescent
light 11 provided on the surface on the storage compart-
ment side of the front glass 9, a frosted florescent light
cover 71 is provided to cover the fluorescent light 11.
This florescent light cover 71 extends in the right-to-left
direction in front side of the outer suction port 23. Mean-
while, the outer suction port 23 is formed between the
outer housing 3 and the inner housing 13, but is formed
angled to the side of the inner housing 13 rather than
being formed across the whole space between the outer
housing 3 and the inner housing 13.
[0025] Further, at the front end of a metal panel mem-
ber 73 defining the inner suction port 38, a step portion
is formed and a locking member 74 of a triangle shape
in cross section is attached elongately across from right
to left. In addition, an engagement slot serving as a long
and slender engaging part is formed between the step
part of the panel member 73 and the locking member
74. The partition panel 17 is removably engaged with
and supported in this engagement slot. A heater 76 as
the heat source is provided on and along the inner sur-
face of the panel member 73.
[0026] In the open showcase 1 so constructed, when
the blower 40 in the inner flowpath 36 rotates, the air in
the inner flowpath 36 is blown in the direction indicated
by the arrow and forcefully circulated. This means that
the air blown from the blower 40 moves toward the evap-
orator 41 and cooled, and then goes up and discharged
out to the display chamber 44 through the inner dis-
charge port 39. In addition, the cold air blown out from
the inner discharge port 39 forms the inner layer air cur-
tain a at the front panel of storage chamber 44, i.e., at
the aperture 8 for bringing in and taking out products
and cools inside of the display chamber 44. The air after
cooling the inside of the display chamber 44 is sucked
by the inner suction port 38 and returned to the blower
40. This inner layer air curtain a closes the display cham-
ber 44, and prevents the cold air in the display chamber
44 from flowing out of the storage compartment.
[0027] On the other hand, when the blower 26 in the
outer flowpath 21 rotates, the air in the outer flowpath
21 is blown in the direction indicated by the arrow and
forcefully circulated. This means that the air blown out
of the blower 26 is discharged from the outer discharge
port 24 and forms a intermediate layer air curtain b while
covering the front side of the inner layer air curtain a. In
addition, it is sucked by the outer suction port 23 and is
returned to the blower 26. This intermediate layer air
curtain b protects the cold air flow of the inner air curtain
a from the outside air.
[0028] Further, when the blower 52 in the duct 51 po-
sitioned over the outer housing 3 rotates, the air over
the outer housing 3 is sucked and is discharged from
the third discharge port 53 to form an outer layer air cur-
tain c while covering the front side of the intermediate
layer air curtain b. This outer layer air curtain c protects
the air flow of the intermediate layer air curtain b from

the outside air.
[0029] In this way, the inner air curtain a at, for exam-
ple, approximately -18°C is protected by the double air
curtains b and c.
[0030] In addition, because the outer layer air curtain
c is formed of the outside air sucked by the blower 52,
it is at the outside air temperature of, for example, ap-
proximately +27°C. Meanwhile, the intermediate layer
air curtain b is the forceful circulation of the generally
same air caused by the blower 26 but becomes at ap-
proximately +10°C, cooled by the inner layer air curtain
a and so forth. Therefore, the front glass 9 is exposed
to the intermediate layer air curtain b at a temperature
of +10°C and the outer layer air curtain c at a tempera-
ture of +27°C, and is thus in a temperature of from
+10°C to +27°C. At the temperature of this level, no dew
is formed normally.
[0031] However, by the irradiation of the cold air in the
display chamber 44, the surface of the front glass 9 on
the storage compartment side is cooled. More specifi-
cally, the glass pane 67 on the storage compartment
side becomes lower in temperature because the front
glass 9 is the double-structured glass panes and the in-
termediate layer air curtain b at the temperature of
+10°C is in contact with this glass pane 67, causing the
dew formation. When dew forms, the visibility of the front
glass 9 becomes low. In order for avoiding this dew for-
mation, the glass pane 67 is heated with the heater 68.
In addition, the glass pane 67 is also heated by the heat
generated by the florescent light 11.
[0032] Meanwhile, the diaphragm 17 is exposed to
the inner layer air curtain a of -18°C and the intermediate
layer air curtain b of +10°C, and is at a very low temper-
ature. This causes the dew formation on the front sur-
face of the diaphragm 17. The intermediate layer air cur-
tain b is deterred, in flowing, by the florescent light cover
71 of the florescent light 11 and flows angled toward the
diaphragm 17 rather than the front glass 9, forming fast-
er flow on the front surface of the diaphragm 17. In ad-
dition, the outer suction port 23 is also angled toward
the diaphragm 17 to form faster flow on the front surface
of the diaphragm 17. In this way, the dew formation on
the front side of the diaphragm 17 is restricted as much
as possible by means of forming the faster flow on the
front surface of the diaphragm 17. Further, in order to
prevent the dew formation on the diaphragm 17, a heat-
er 76 is heating the diaphragm 17.
[0033] In addition, the florescent light 11 is illuminating
the storage chamber 44. When this florescent light 11 is
broken and replaced, the diaphragm 17 is pulled out of
the slot formed in the panel member 73 in order to form
the working space to replace the florescent light 11.
[0034] Next, the second embodiment of an open
showcase is described with reference to Figs. 3 and 4.
Fig. 3 is a vertical cross-sectional view of the open show-
case according to the second embodiment. Fig. 4. is an
expanded view of the essentials in Fig. 2. In the descrip-
tion of this second embodiment, the same components
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and parts as in the first embodiment are represented by
like reference numerals, and description thereof is omit-
ted.
[0035] In the first embodiment, the uppermost end of
the diaphragm 17 is slightly lower than the uppermost
end of the front glass 9, and is located at the generally
same height as the uppermost end of the wire rack 47.
Products are stored on the storage compartment side
at the vertical portion of this wire rack 47, and these
products prevent the inner layer air curtain a from flow-
ing into the inside of the storage compartment. The ver-
tical portion of the wire rack 47 functions like a wall.
Thus, the inner layer air curtain a is flown into between
the wire rack 47 and the diaphragm 17, and is sucked
into the inner suction port 38. On the other hand, the
intermediate layer air curtain b is flown into between the
diaphragm 17 and the front glass 9, and is sucked into
the outer suction port 23. In this way, the inner layer air
curtain a and the intermediate layer air curtain b are sep-
arated from each other by the diaphragm 17, and are
circulated without being mixed. However, there is a large
temperature difference in the diaphragm 17 on between
inside and outside of the storage compartment, so that
the dew formation occurs on the surface of the dia-
phragm 17 on the outside the storage compartment.
[0036] So, in the second embodiment, the upper por-
tion is cut to be short because the dew formation on the
upper part of the diaphragm 17 blocks the sight of the
customer. In addition, by shortening the diaphragm 17,
a space is formed, over the diaphragm 17, which is de-
fined by the front glass 9 and the wire rack 47. With re-
spect to the air curtains, the temperature becomes high-
er and the speed becomes slower as going up from the
inner layer air curtain a, the intermediate layer curtain
b, and to the outer layer air curtain c.
[0037] Therefore, the inner layer air curtain a and the
intermediate layer air curtain b flows into the space de-
fined by the front glass 9 and the wire rack 47. When
both air curtains a and b are mixed at that boundary, the
temperature of the inner layer air curtain a is increased
on the outside of the storage compartment, while the
temperature of the intermediate layer air curtain b is de-
creased on the storage compartment side. As a result,
the temperature difference on the diaphragm 17 at be-
tween inside and outside of the storage compartment
becomes smaller as compared with the case in the first
embodiment, reducing the occurrence of the dew forma-
tion.
[0038] On the other hand, as a result of said mixture,
the speed of the intermediate layer air curtain b be-
comes high on the storage compartment side, and the
intermediate layer air curtain b on the storage compart-
ment side contacts with the diaphragm 17 on the outside
of the storage compartment. In this way, when the flow
rate on the side of the dew formation is high, the dew is
evaporated and the possibility of the dew formation is
reduced. Therefore, the formation of the dew on the di-
aphragm 17 can be decreased.

[0039] As described above, in the embodiment, be-
cause the florescent light cover 71 which is the light
source cover of the florescent light 11 is positioned ex-
tending toward the surface on the storage compartment
side of the front wall 7 corresponding to the lower end
of the front glass 9 or the outer housing 3, the interme-
diate layer air curtain b flows close to the diaphragm 17.
Therefore, the flow rate of air contacting the surface of
the diaphragm 17 on the outside of the storage compart-
ment is increased, preventing the dew formation on the
surface of the diaphragm on the outside of the storage
compartment.
[0040] Since the florescent light 11 serving as the light
source is positioned below the front glass 9, it is possible
to illuminate the display chamber 44. In this event, this
florescent light 11 is in contact neither with the display
chamber 44 nor with the cold air of the inner layer air
curtain a, so that the temperature of it does not become
low and the brightness is not lowered. In addition, not in
the case where it is equipped with the uppermost end
of the front glass 9, it does not prevent the view from the
outside.
[0041] Further, the heater 68 provided in the inner
space of the front glass 9 is positioned on the side of the
glass pane 67 inside the storage compartment. There-
fore, even when the glass pane 67 of the front glass 9
on the storage compartment side is cooled by the irra-
diation of the cold air in the storage compartment, dew
formation can be prevented by heating. Therefore, not
like the flat type showcases, it is different from the type
heating the glass pane outside of the storage compart-
ment as in the case of the flat showcase, so that simple
application of the technique used in the flat showcase
significantly deteriorates the thermal efficiency.
[0042] While the embodiments according to the
present invention has thus been described in detail, the
present invention is not limited to said embodiments,
and various modifications may be made within the
scope of the present invention described in the Claims.
Modified embodiments of the present invention are giv-
en below.

(1) The fall preventing member is formed of the front
surface of the wire rack 47 in the embodiments, but
may be formed of a transparent panel or the like
such as glass and so on.
(2) The diaphragm is provided in the embodiments,
but it is not necessarily be provided. However, when
no diaphragm is provided, the inner layer air curtain
may be mixed with the intermediate layer air curtain
excessively, causing the increase in temperature of
the inner layer air curtain with the increase of load
of the evaporator. In addition, the temperature of the
intermediate layer air curtain is decreased. This
may cause the drain pan to be frozen in the outer
flowpath.
(3) The front glass 9 is the double glass in the em-
bodiments but three or more glass panels may be
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laminated. In this event, the heater 68 is provided
to heat the glass pane on the storage compartment
side.
(4) The air curtain is three layered in the embodi-
ments, but may be changed to be two layered or
four layered as the case may be.
(5) The outer housing 3 and the inner housing 13
are the heat insulating housing in the embodiments,
but it is not necessarily required to make both as
the heat insulating housing.

[0043] In accordance with the present invention, the
front panel as at a low temperature on the storage com-
partment side due to the irradiation of the cold air in the
storage compartment, with the possibility of forming the
dew, but the dew formation can be prevented by the heat
source. Since this heat source is provided on the trans-
parent panel on the storage compartment side, the dew
formation can be prevented more efficiently as com-
pared with the one in which the heat source is provided
outside of the storage as in conventional.
[0044] In addition, the light source for illuminating the
inside of the storage and so on is provided near the low-
er part of the front panel, and the front panel is heated
on the storage compartment side by the heat generated
by the light source. Therefore, it is possible to prevent
the dew formation on the front panel on the storage com-
partment side.
[0045] Further, the lowermost end of the diaphragm
is located near the position corresponding to the light
source or lower than it, so that the removal of the dia-
phragm permits to provide the work space to replace the
light source. As a result, the replacement work for the
light source becomes easy.
[0046] In addition, when the height of the diaphragm
is lower than the fall preventing member and the front
panel, the low temperature air curtain and the air curtain
outside of it are mixed at the boundary thereof over the
diaphragm, and the temperature at the boundary be-
comes generally uniform. The generally uniform air flow
at the boundary is in contact with the diaphragm. Thus,
the temperature difference on the diaphragm is reduced
on between the storage compartment side and the out-
side of the storage compartment. As a result, it is pos-
sible to prevent the dew formation on the front panel on
the outside of the storage compartment.

Claims

1. An open showcase (1) comprising;

an outer housing (3) having an aperture (8) in
the front surface thereof;
an outer suction port (23) formed at the lower
end of this outer housing on the storage com-
partment side;
an inner suction port (38) formed on the storage

compartment side from this outer suction port;
an outer discharge port (24) formed at the up-
per part of said outer housing on the storage
compartment side;
an inner discharge port (39) formed on the stor-
age compartment side from this outer dis-
charge port;
an outer flowpath (21) connecting said outer
suction port and said outer discharge port; an
inner flowpath (36) connecting said inner suc-
tion port and said inner discharge port;
a blower (26) disposed in said outer flowpath;
and
an evaporator (41) and a blower (40) disposed
in said inner flowpath,

characterized in that a front panel (9) formed of
laminate-structured transparent panels (66, 67) is
extended upward from the lower end of said outer
housing (3), and

a heat source (68) is provided on a transparent
panel (67) of said front panel (9) on the storage
compartment side.

2. An open showcase as claimed in claim 1 further
characterized in that the transparent front panel
(67) is extended upward from the lower end of said
outer housing (3), and

a light source (11) is provided on the surface of
said front panel (9) on the storage compartment
side at the bottom end thereof or ou the surface
on the storage compartment side at the lower
end of said outer housing.

3. An open showcase as claimed in claim 2 further
characterized in that a transparent diaphragm
(17) is removably provided between said inner suc-
tion port (38) and said outer suction port (23), and
the lowermost end of this diaphragm is located at
the generally same height as said light source (11)
or lower than said light source.

4. An open showcase as claimed in claim 1 further
characterized in that the transparent front panel
(67) is extended upward from the lower end of said
outer housing (3),

a transparent diaphragm (17) is provided be-
tween said inner suction port (38) and said out-
er suction port (23), and the uppermost end of
this diaphragm (17) is located lower than the
uppermost end of said front panel (9), and
a fall preventing member (47) is extended up-
ward from the storage compartment side of said
inner suction port (38), and the uppermost end
of this fall preventing member (47) is higher
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than the uppermost end of said diaphragm (17).

Patentansprüche

1. Offener Schaukasten (1) mit:

einem Aussengehäuse (3), das an seiner
Frontfläche eine Öffnung (8) hat;
einer äußeren Ansaugöffnung (23), die am un-
teren Ende dieses Aussengehäuses an der La-
gerabteilseite ausgebildet ist;
einer inneren Ansaugöffnung (38), die an der
Lagerabteilseite dieser äußeren Saugöffnung
ausgebildet ist;
einer äußeren Ausgangsöffnung (24), die am
oberen Teil des Aussengehäuses an der Lager-
abteilseite ausgebildet ist;
einer inneren Ausgangsöffnung (39), die an der
Lagerabteilseite der äußeren Ausgangsöff-
nung ausgebildet ist;
einem äußeren Strömungspfad (21), der die
äußere Ansaugöffnung mit der äußeren Aus-
gangsöffnung verbindet;
einem inneren Strömungspfad (36), der die in-
nere Ansaugöffnung mit der inneren Aus-
gangsöffnung verbindet;
einem Gebläse (26), das in dem äußeren Strö-
mungspfad angeordnet ist;
einem Verdampfer (41) und einem Gebläse
(40), die in dem inneren Strömungspfad ange-
ordnet sind,

dadurch gekennzeichnet, dass am unteren Ende
des Aussengehäuses (3) ein Frontpanel (9) nach
oben vorsteht, das aus laminatstrukturierten trans-
parenten Panelen (66, 67) besteht, und

an einem transparenten Panel (67) des Front-
panels (9) an der Lagerabteilseite eine Wärme-
quelle (68) vorgesehen ist.

2. Offener Schaukasten nach Anspruch 1, weiterhin
dadurch gekennzeichnet, dass das transparente
Frontpanel (67) sich vom unteren Ende des Aus-
sengehäuses (3) nach oben erstreckt, und

an der Oberfläche des Frontpanels (9) an der
Lagerabteilseite am unteren Ende derselben
oder an der Oberfläche am untern Ende des
Aussengehäuses an der Lagerabteilseite eine
Lichtquelle (11) vorgesehen ist.

3. Offener Schaukasten nach Anspruch 2, weiterhin
dadurch gekennzeichnet, dass zwischen der in-
neren Ansaugöffnung (38) und der äußeren Ansau-
göffnung (23) eine transparente Scheidewand (17)
lösbar vorgesehen ist und das unterste Ende dieser

Scheidewand im allgemeinen auf der gleichen Hö-
he wie die Lichtquelle (11) oder tiefer als die Licht-
quelle angeordnet ist.

4. Offener Schaukasten nach Anspruch 1, weiterhin
dadurch gekennzeichnet, dass das transparente
Frontpanel (67) sich vom unteren Ende des Aus-
sengehäuses (3) nach oben erstreckt,

zwischen der inneren Ansaugöffnung (38) und
der äußeren Ansaugöffnung (23) eine transpa-
rente Scheidewand (17) vorgesehen ist und
das oberste Ende dieser Scheidewand (17) tie-
fer als das oberste Ende des Frontpanels (9)
liegt und
dass sich von der Lagerabteilseite der inneren
Ansaugöffnung (38) aus ein Schutzelement
(47) gegen herabfallende Gegenstände nach
oben erstreckt und das oberste Ende dieses
Schutzelementes gegen herabfallende Gegen-
stände (47) höher als das oberste Ende der
Scheidewand (17) ist.

Revendications

1. Vitrine ouverte (1) comprenant :

un logement extérieur (3) doté d'une ouverture
(8) située dans la surface avant de celui-ci ;
un orifice d'aspiration externe (23) formé au ni-
veau de l'extrémité inférieure de ce logement
externe du côté du compartiment de stockage ;
un orifice d'aspiration interne (38) formé du cô-
té du compartiment de stockage à partir de cet
orifice d'aspiration externe ;
un orifice d'évacuation externe (24) formé au
niveau de la partie supérieure dudit logement
externe du côté du compartiment de stockage ;
un orifice d'évacuation interne (39) formé du
côté du compartiment de stockage à partir de
cet orifice d'évacuation externe ;
un canal de passage externe (21) qui relie ledit
orifice d'aspiration externe et ledit orifice d'éva-
cuation externe ; un canal de passage interne
(36) qui relie ledit orifice d'aspiration interne et
ledit 'orifice d'évacuation interne ;
un ventilateur (26) disposé dans ledit canal de
passage externe ; et
un évaporateur (41) et un ventilateur (40) dis-
posé dans ledit canal de passage interne,

caractérisée en ce qu'un panneau avant (9)
formé de panneaux transparents à structure strati-
fiée (66, 67) s'étend vers le haut à partir de l'extré-
mité inférieure dudit logement externe (3), et

une source de chaleur (68) est prévue sur un
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panneau transparent (67) dudit panneau avant
(9) du côté du compartiment de stockage.

2. Vitrine ouverte selon la revendication 1 caractéri-
sée en outre en ce que le panneau avant transpa-
rent (67) s'étend vers le haut à partir de l'extrémité
inférieure dudit logement externe (3) et

en ce qu'une source lumineuse (11) est prévue
sur la surface dudit panneau avant (9) du côté
du compartiment de stockage au niveau de
l'extrémité du fond de celui-ci ou sur la surface
du côté du compartiment de stockage au ni-
veau de l'extrémité inférieure dudit logement
externe.

3. Vitrine ouverte selon la revendication 2 caractéri-
sée en outre en ce qu'un diaphragme transparent
(17) est prévu de façon amovible entre ledit orifice
d'aspiration interne (38) et ledit orifice d'aspiration
externe (23), et l'extrémité la plus basse de ce
diaphragme se situe généralement à la même hau-
teur que ladite source lumineuse (11) ou plus bas
que ladite source lumineuse.

4. Vitrine ouverte selon la revendication 1 caractéri-
sée en outre en ce que le panneau avant transpa-
rent (67) s'étend vers le haut à partir de l'extrémité
inférieure dudit logement externe (3),

en ce qu'un diaphragme transparent (17) est
prévu entre ledit orifice d'aspiration interne (38)
et ledit orifice d'aspiration externe (23), et l'ex-
trémité la plus haute de ce diaphragme (17) se
situe plus bas que l'extrémité la plus haute dudit
panneau avant (9), et
en ce qu'un élément de prévention de chute
(47) s'étend vers le haut à partir du côté du
compartiment de stockage dudit orifice d'aspi-
ration interne (38), et l'extrémité la plus haute
de cet élément de prévention de chute (47) est
plus haute que l'extrémité la plus haute dudit
diaphragme (17).
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