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TITLE OF THE INVENTION
CRYOGENIC SHOWCASE
BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a cryogenic
showcase comprising an adiabatic box having an outer case and
an inner case in which a heat insulator is filled between

said outer case and said inner case both opened upward.

2. Background Art

The conventional type of cryogenic showcase is
constituted by an inner case shown in, for example Fig. 9.
That is, in Fig. 9, a reference numeral 101 designates an
inner case made of a steel sheet, opened upward and
constituting a storeroom 102 thereinside, and a cooler 103
comprising a pipe including a refrigerant therewithin is
attached snakily on the outer face (on the side of a heat
insulator) of this inner case 101. A horizontal rolled
auxiliary cooler 104 is attached at the upper rear end of the
innex case 101.

The inner case 101 constituted as described above
is built in an outer case not shown in Fig.9 with space
between this outer case and the inner case 101 and a heat

~

insulator is filled with the space between them. The
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§ai d"outer case and said inner case both opened upward. 10 2.

Background Art The conventional type of cryogencsimm -~
i's constituted by an inner case shown in, for exanple Tam iﬁig?fﬁtd\
That is, in Fig. 9, a reference nuneral 101 designates an <
made of a steel sheet, opened upward and constituting a storeroom 102
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cooler 104 attached on the inner case 101.
However, in the above-described cryogenic showcase,
5 since the storeroom 102 is kept only at either coldly storing
. or freezing temperature, a beverage (food to be stored
coldly) such as a Jjuice, a milk or the like and a cold
confectionery such as an ice cream, frozen foods or the like
cannot be concurrently kept in the same storeroom.

10 Therefore, heretofore, as in, for example Japanese patent
publication No. 1-41911 (F25D23/06), inner cases for freezing
and cold storage are arranged side by side ﬁithin the outer
case, a cooler and an auxiliary cooler are respectively
attached to each inner case, and thereby complication of

15 structure and a rise of costs are caused.

The present invention is made to solve such a
conventional technical problem and the object of the present
invention is to provide a simply constituted and low-priced

cryogenic showcase provided with storerooms at different

20 temperature for freezing and cold storage.
_ P g g This Sheet Has Been Replaced
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SUMMARY OF THE INVENTION

the above-mentioned problems can be solved by a novel and

25 improved cryogenic showcase.



20 alUxiliary cooler 104 is attached at the upper rear end o
case 101. The i nner case 101 constituted as
is built in an outer case not shown in Fig.9 with space skl
outer case and the inner case 101 and a heat 25 insulator is fillT&ed~wth .
t he space between them The - 2-

_ storeroom 102 is C°°'e%m§5b8E8@eB?r@%&egréﬁéﬁ%3&£§éHﬂﬂHh‘¥é to provide a

cryogenic showcase comprising an adiabatic box comprising an

outer case and an inner case both opened upward, wherein a
heat insulator is filled with a space between said outer case

5 and said inner case; a partition member for partitioning said

. inner case into first and second storerooms; a cooler
attached on the outer face of said inner case at the side of
said first storeroom for heat exchange; and an auxiliary
cooler provided across the upper part of said both
10 storerooms.

Further, preferably a refrigerant flown through
sald coolers is let into said auxiliary cooler earlier than
into said cooler.

Another object of the present invention is to

15 provide a cryogenic showcase comprising an adiabatic box
comprising an outer case and an inner case both opened
upward, wherein a heat insulator is filled with a space
between said outer case and said inner case; a partition
member for partitioning said inner case into first and second

20 storerooms; a cooler attached on the outer face of said inner
case at the side of said first storercom for heat exchange:
and an auxiliary cooler provided across the upper part of
said both storerocoms, wherein area provided with said cooler
located at the side of said second storeroom is smaller than

25 that at the side of said first storerocom.
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if reezing tenperature by the cooler 103 and the auxiliary cooler 104

attached on the inner case 101. However, in BEFN
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the outer the cooler at the side of the first storerocom, and last into
the cooler at the side of the second storeroom.

5 In addition, in a cryogenic showcase according to
the present inveotion, the partition member is preferably
constituted by a heat conducting plate and an adiabatic
plate, and said heat conducting plate is located on the side
of the first storeroom and said adiabatic plate is located on

10 the side of the second storeroom.

In a cryogenic showcase according to the present
invention, since an inner case is partitioned into first and
second storerooms by a partition member, a cooler is attached
on the outer face of the inner case only at the side of the

15 first storeroom for heat exchange and an auxiliary cooler is
provided across the upper part of both storerooms, the second
storeroom is cooled only by the auxiliary cooler and the
first storeroom is cooled by the cooler via the inner case in
addition to the auxiliary cooler.

20 Since both storerooms are certainly partitioned by
the partition member, the first storeroom can be cooled at
lower temperature than the second storeroom. Therefore,
according to the present invention, storerooms at different
temperature for freezing and cold storage can be constituted

25 at a low price with such simple structure.
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probl ens can be sol ve novel
auxiliary cooler earlier than into the cooler, the

temperature of the auxiliary cooler can be lowered in
5 comparison with that of the cooler and thereby defrosting
work can be simplified by generating frost only on the
auxiliary cooler.
In a cryogenic showcase according to the present

invention, since a cooler is attached on the outer face of

10 the inner case at the both sides of both storerooms for heat
exchange wherein area provided with said cooler located at
the side of said second storeroom is smaller than that at the
side of said first storeroom, the second storeroom is cooled
by the auxiliary cooler and the cooler arranged, e.g. at far

15 intervals via the inner case and the first storeroom is
cocoled by the auxiliarf cooler and the cooler arranged e.g.
closely via the inner case. Further, since both storerooms
are partitioned by the partition member, the first storeroom
can be cooled up to the lower temperature more powerfully

20 than the second storeroom. Therefore, according to the
present invention, storerooms at different temperature for
freezing and cold storage can be constituted at a low price
‘with such simple structure.

When a refrigerant is let into the auxiliary cooler

25 earlier than into the cooler in a cryogenic showcase, the
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25 iﬁproved cryogeni ¢ showcase.

An object of the present invention is to provide a cry "%n. T ?ﬁ@ﬁﬁmw
conprising an adi abatic box conprising an outer case and™ ﬁi'mcrﬁase

bot h opened upward, wherein a heat i nsul ator
bet ween said outer case 5 and said i nner case;

is filled with a space—-
a partition nenber for

partitioni ngtéabdrature of the auxiliary cooler can be lowered in

comparison with that of the cooler and thereby defrosting

work can be simplified by generating

frost only on the

auxiliary cooler. Further, since a refrigerant is let from

5 the cooler on the side of the first storeroom into the cooler

on the side of the second storeroon,

the cooling capacity of

the cooler on the side of the first storeroom can be secured

and a failure in cooling in the first storerocom can be

avoided beforehand.

10 Furthermore, since the partition member is

constituted by a heat conducting plate and an adiabatic

plate, the heat conducting plate is located on the side of

the first storeroom and the adiabatic plate is located on the

side of the second storeroom in a cryogenic showcase in

15 addition to the above construction, both storerooms can be

prevented or controlled from being influenced thermally each

other and the difference of both storercoms in temperature

can be maintained satisfactorily because a cooling action

from the inner case is conducted to the heat conducting plate

20 of the partition member, the first storercom can be also

cooled by the partition member and the second storercom is

insulated thermally from the first storeroom by the adiabatic

plate.

25 BRIEF DESCRIPTION OF THE DRAWINGS
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ifnner case into first and second storeroons; a cool er attached on the

outer face of said inner case at the side of ~ said first BEEN
heat exchange; and an auxiliary cool er provided across t i :
of said both 10 storeroons. Further, preferably a

refrigerant flown through said coolers is let into said iniliary 1
cooler earlier than  gjd N{o;3akbdsep %@Etive drawing ,show?d¥! (aﬁégge Gl O
the present invention isgfto 15 prgwg a cryogeni ¢ L Howeas conmpri s1 ng an

adi abatic boéhowcaﬁ%pgﬁkk§hﬁg aQop%hg{P?%%gﬁfgﬁ“%ggggggr case both opened

upward, wherein a heat 1nsu or is
Fig. 2 is a sectional view viewed along a line A-A

in Fig. 1;
5 . Fig. 3 is a plane cross section showing a cryogenic
showcase shown in Fig. 1;
Fig. 4 is a perspective drawing showing an inner
case in a cryogenic showcase shown in Fig. 1;
Fig. 5 is a circuit diagram showing a refrigerant
10 in a cryogenic showcase shown in Fig. 1;
Fig. 6 is a perspective drawing showing an inner
case in another cryogenic showcase:
Fig. 7 is a plane cross section showing another
cryogenic showcase shown in Fig. 6;
15 Fig. 8 is a circuit diagram showing a refrigerant
in another cryogenic showcase shown in Fig. 6; and
Fig. 9 is a perspective drawing showing an inner

case in the conventional cryogenic showcase.

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to the drawings, embodiments according to
the present invention will be described in detail below.
Figs. 1 to 5 show an embodiment of a cryogenic showcase S
according to the present invention. A cryogenic showcase S

25 is for selling, e.g. an ice cream or a beverage such as a
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Bet ween said outer case and said inner case; a partition menber for

partitioning said inner case into first and second 20 storg 2 | er
attached on the outer face of said inner ~ case at the si

storeroom for heat exchange; and an auxiliary cool er prow _

t he upper part of sai d both storeroons, wherein area provided wth sal
cool er | opatcd ot d ALK @& of stale 8REOBOmSELSES OO ddi IS bddan 25

that at the side of said first storeroom
with an opening at the front half of the top face. Said

adiabatic box 1 is constituted by a window 2 to see through
in the upper part of the front face, an adiabatic wall 5
5 provided with two right and left transparent doors 3 and 4 at
said openiné, a machine room 6 located in the lower part
thereof and a housing 7 located at the rear half of the top
face thereof.
Said adiabatic wall 5 is constituted by a metallic
10 inner case 11 open upward, a metallic outer case 12 opened
upward and housing this inner case 11 so as to form space
between the outer case and this inner case 11 and a foamed
heat insulator 13 such as rigid polyurethane foamed and
filled with said space between the inner case 11 and the
15 outer case 12. A partition member 10 is riveted between the
center of the front wall 11A and that of the back wall 11B of
the inner case 11 so as to partition the inner case 11 into a
first storeroom 8 on the left side and a second storercom 9
on the right side. Said transparent door 3 corresponds to
20 the first storeroom 8 and the transparent door‘4 corresponds
to the second storerocom 9.
Said inner case 11 comprises front, back, left,
right and bottom walls 11A to 11E as shown in Figs. 2 to 4.
A cooler 14 comprising a snaking piﬁe.including a4 cryogenic

25 refrigerant is attached on the peripheral face of a part
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Furthernore, a refrigerant flown through said

coolers is let first into an auxiliary cooler, second int +he~cy HﬁﬁN
at the side of the first storeroom and last into t he B SHE _J
side of the second storeroom 5 In addition, ijn_a CF =
showcase according to t he present I nvention, the partltlon nenber S
preferably

tityted b t duct t d
bl at o, and saltPHIBRPHREC EoN OBl SLEF o FRRat M O 1o AL SL08 4,

first storeroom and said adi abatic Blate s | ocated on %81 the si de of the

second storer

10

15

20

25

partition member 10 for heat exchange. addition to
this, a sheet of auxiliary cooler 16 formed by rolled-bonding
is attached at the rear half of the top face across the upper
part of both storerooms 8 and 9.

Said outer case 12 comprises a front wall 127, a
back wall 12B the upper end of which is extended upper than
this front wall 12A, right and left side walls 12C and 12D, a
bottom wall 12E gently tilted so that the rear part is higher
and a top wall 20 located over the above-described auxiliary
cooler 16, opposite to this auxiliary cooler 16 via the
above-described space and gently tilted so that the rear part
is lower. A snaking high temperature refrigerant pipe 21
extended to the center from both the right and the left is
attached with an aluminum tape or the like on the inner face
of the front wall 12A, that is, on the face thereof at the
side of the heat insulator 13.

Said heat insulator 13 is foamed and filled in
space between the inner case 11 and the outer case 12. The
auxiliary cooler 16 and the top face 20 are coupled by a
coupling 49 for the back part. The foamed heat insulator 13
is also filled in space enclosed by the auxiliary cooler 16,
the top wall 20 and this coupling 49 for the back part. In

the above-described machine room 6 as shown in Fig. 2, a

compressor 29 is installed on a base 28 and further, a
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R
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I nner case is partitioned into first and second storer WWHAS BEEN
partition menber, a cooler is attached on the outer f of REMAGHEMer

case only at the side of the 15 first storeroomfor heat exchange and an
auxiliary cooler is provi ded across the upper part of both storeroons,

the second condahgéfrgmaéecaplé%ﬂfé Yedbe tike 'rtta@ybgoghsbo%tigg

first storeroomis cooled by the cooler via't case’in ition
to the auxiligryggooler. 20 Si nce both storeroons are certainly
partitioned % " the partition menber, the first storeroom can be cool ed

at The discharge port of the above-described

compressor 29 is connected to the condenser 31 via the high
5 temperature refrigerant pipe 21 as shown in Fig. 5 and is
connected to the auxiliary cooler 16 via a dryer 25 and a
capillary tube 26 as a decompression device. The auxiliary
cooler 16 is connected to the cooler 14 and the cooler 14 is
connected to the suction port of the compressor 29.

10 The above-described housing 7 is formed by a shade
plate 33 made of resin and located on the front face, the
upper part of the back wall 12B of the above-described outer
case 12, a pair of right and left side coupling members 34
and 35 made of resin, a metallic head wall 36 and the top

15 wall 20 which forms a part of the above-described case 12.
In addition, a fluorescent lamp 37 for illuminating the
inside and outside of the showcase is attached in the
housing. The housing also houses the above-described doors 3
and 4 when these doors are opened. A beam 39 for preventing

20 the head wall 36 from being bent horizontally is put between
the above-described both side coupling members 34 and 35 and
the fluorescent lamp 37 is attached along the front face of
‘this beam 39.

The above—described side coupling member 34, 35

25 mainly couples the opposite left and right side walls 11C and

-
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 ower tenperature than the second storeroom Therefore,

the present invention, storeroons at different t enper atjuTHISISBIEET HAS BE:N
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sinpl e structure.
Since a cryogeni c showcase is constructed such that

according to
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than into the cooler, the

for fitting the above-described beam 39, a rail 41 for

putting one side of the transparent door 3 or 4 so that it

can be moved forward or backward, receiving sections 43 for

5 receiving both ends of the above-described auxiliary cooler

16 and gutters for receiving drops of dew from the both

transparent doors 3 and 4 are integrated with the both side

coupling members 34 and 35. A reference numeral 47

designates a central rail for putting the adjacent other side

10 of both transparent doors 3 and 4 so that they can be moved

freely. A reference numeral 48 designates a front coupling

made of resin for coupling the front wall 11A of the inner

case 11 and the front wall 12A of the outer case 12.

The above-described partition member 10 is

15 constituted by a heat conducting plate 51 comprising a heat

conducting metallic plate made of aluminum or the like and an

adiabatic plate 52 made of rigid synthetic resin or the like

which is stuck on the rear face of said heat conducting

plate. The heat conducting plate 51 is riveted on the inner

20 case 11 on the side of the first storeroom 8 and the

adiabatic plate 52 is positioned on the inner case on the

side of the second storeroom 9.

In the above-described constitution, when the

compressor 29 is operated, a high temperature refrigerant

25 discharged from the compressor 29 is decompressed in the

- 11 -
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tenperature of the auxiliary cooler can be |owered in 5 conparison with

that of the cooler and thereby defrosting work can be $undehEr? B8s BFeN |
generating frost only on the auxi liary cool er. REPLACED @
cryogeni ¢ showase according to the present I nvent i oy st nce—a~tuouter

is attached on the outer face of 10 the inner case at the both sides of
both storer 1 1P 88ibe 26 aPtehanfe WBSEELE Ah&anAnIPViddRsbrMtfrsaid

cool er | ocated at the side of said second storeroomis smaller than

h h . Sl f4.Sal '
cool ca - By R R B s o A G R e §

ol'er and t ar ranged, at far
15 interval syl 3, {1€ (MR- G3%% 388108 -0hESIsSIPEELPPM ' fn the high
temperature refrigerant pipe 21 and the condenser 31, flows
5 first into the auxiliary cooler 16 and starts to evaporate.
Next, high temperature refrigerant is returned into the
compressor 29 after it flows into the cooler 14 and is
evaporated. Thereby, the auxiliary cooler 16 and the cooler
14 execute a cooling action. Since the heat conducting plate
10 51 of the partition member 10 is also cooled directly from
the inner case 11 and the temperature thereof is lowered, the
first storeroom 8 is cooled by the left half of the auxiliary
cooler 16, the inner case 11 (the cooler 14) and the heat
conducting plate 51, and thereby the temperature thereof is
15 lowered up to predetermined freezing temperature.

In the meantime, since the second storerocom 9 is
cooled by only the right half of the auxiliary cooler 16 and
is insulated thermally from the first storercom 8 by the
adiabatic plate 52 of the partition member 10, the

20 temperature thereof is maintained at predetermined cooling
temperature. Thereby, the first storeroom 8 functions as a
refrigeration room, the second storeroom 9 functions as a
cold room, an ice cream and so on can be preserved in the
first storeroom 8, and a juice, a milk and so on can be

25 preserved in the second storeroom 9.
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'cool ed by the auxiliary cooler and the cool er arranged e.g closely
via the inner case. Further, since both storeroons arelﬁui$ﬁﬂﬁﬁﬁﬁ&WEﬁN
the partition nmenber, the first storeroom can be cool pgd up REBLAGH

| ower tenperature nore powerfully 20 than the second storeroom Therefore,
according to the present invention, storeroons at different tenperature

for freezing and Cﬁkﬂcé‘@?@?rf&é‘r@r‘?t %lss‘né tfi‘o‘%% 3htd lt% Qhk{ diary

wi th such sinple struc a refrigerant
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cooler 16 is lower than that of the cooler 14. Therefore,
since frost is generated only on the auxiliary cooler 16

5 instead of the inner case 11, only frost generated on this
auxiliary cooler 16 has only to be removed in defrosting and
the operability of defrosting is enhanced.

Further, since complicated constitution such as two
inner cases are provided ié not required to be adopted, the

10 structure can be simplified and a rise of costs can be
prevented.

Next, Figs. 6 to 8 show another structure of a
cryogenic showcase S according to the present invention. 1In
Figs. 6 to 8, the same reference numeral is assigned to the

15 same section and function in Figs.ll to 5. In this case, a
cooler 14 attached on the peripheral face of an inner case 11
for heaf exchange comprises a first cooler 14A at the side of
a first storercom 8 and a second cooler 14B at the side of a
second storeroom 9. Each cooler 14A and 14B comprises a

20 snaking cryogenic refrigerant pipe as described above, the
first cooler 14A is arranged closely and the second cooler
14B is arranged at far intervals as shown in Fig. 6 so as
that area provided with said cooler located at the side of
said second storercom is smaller than that at the side of

25 said first storercom. An auxiliary cooler 16 is attached
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+-6- tenperatdre of the auxiliary cooler can be | owered—n '
conparison with that of the cooler and thereby defrostin THIS S AEA%EEE%J
sinplified by generating frost only on the auxiliary ¢ ] oy
since a refrigerant is let from 5 the cooler on the side of the first
storeroominto the cooler on the side of the second storeroom the
cool ing capacjty.  of t.he cool er ,on _thg side of the first storeroom can
be securod SCrOsRy DOy SHFSTOAMEo8 TG P ot iR e

storeroom can be
Further, the first cooler 14A is connected to the

auxiliary cooler 16, the second cooler 14B is connected to
the rear of the first cooler 14A and the second cooler 14B is
5 connected to the suction side of a compressor 29.

In the above-described constitution, when the
compressor 29 is operated, a high temperature refrigerant
discharged from the compressor 29 is decompressed in a
capillary tube 26 after the heat of the high temperature

10 refrigerant is radiated in the a high temperature refrigerant
pipe 21 and a condenser 31 and it is liquefied, first flows
into the auxiliary cooler 16 and starts to evaporate. Next,
after the high temperature refrigerant flows into the first
cooler 14A and is evaporated, it flows into the second cooler

15 14B, is evaporated and then is returned to the compressor 29.
Thereby, the auxiliary cooler 16 and the cooler 14 (the first
cooler 14A and the second cooler 14B) execute a cooling
action.

Since a heat conducting plate 51 of a partition

20 member 10 is also cooled directly from the inner case 11 as
described above and the temperature thereof is lowered, the
first storeroom 8 is cooled by the left half of the auxiliary
cooler 16, the first cooler 14A arranged closely via the
inner case 11 and the heat conducting plate 51 and the

25 temperature is lowered up to predetermined freezing

- 14 - This Sheet Has Been Replaced

L




‘avoi ded beforehand. 10 Furthernore, since the partition nenber

S constituted by a heat conducting plate and an adi abati.c plate
t he heat conducting plate is |located on the side of t h@HIS| $HEET HAS BELN ¢
storeroom and the adi abatic plate is | ocated on the si de OREPICHXcond:
storeroomin a cryogenic showase in 15 addition to the above
constructiongRRLp, 8L pLEr oons can be prevented or controlled from

bei ng influen%eg tﬂernally each other and the difference of both
Storerooms in tenperatyeipe ne&Ride r@ié“s%'c@%@ %%55:&288{2%' by Bseguge a
cool ing action fromthe 1 nner case I1s conducted to the heat conducting

plate by the right half of the auxiliary cooler 16 and the second

cooler 14B arranged at far intervals wvia the inner case 1l.
5 In addition, since a refrigerant flows into the first cooler
14A earlier than the second cooler 14B, the temperature of
the first cooler 14A itself is much lower than that of the
second cooler 14B. Since the second storeroom 9 is insulated
thermally from the first storeroom 8 by an adiabatic plate 52
10 of the partition member 10 as described above, the first
storeroom 8 is kept at the above-described freezing
temperature and the second storerocom 9 is kept at
predetermined cooling temperature.
| Thereby, the first storeroom 8 functions as a
15 refrigeration room, the second storeroom 9 functions as a
cold room, an ice cream and so on can be preserved in the
first storeroom 8 and a juice, a milk and so on can be
preserved in the second storerocom 9.
Since a refrigerant first flows into the auxiliary
20 cooler 16 as described above and is evaporated, the
temperature of the auxiliary cooler 16 is lower than that of
the cooler 14. Therefore, since frost is generated only on
the auxiliary cooler 16 instead of the inner case 11, frost
generated on the auxiliary cooler 16 has only to be removed
25 in defrosting and the operability of defrosting is enhanced.

-
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50 of the partition menber, the first storeroomcan be also £QO4-0d--By.
the partition menber and the second storeroomis |nsull'gﬂsﬁﬁgiiggg@&LN
fromthe first storeroomby the adiabatic pl at e. 25 {BRLEFRE
DESCRI PTI ON OF THE DRAW NGS -7-

Fig. 1 is a perspective drawi ng show ng a cryogenic
In the above-described embodiments, the first

storeroom 8 functions as a refrigeration room and the second
storeroom 9 functions as a cold room, however, it need hardly
be said that each combination of a refrigeration room'and a

5 chilled room or a chilled room and a cold room is also
effective.

As described in detail above, according to the
present invention, since a cooler is attached on the inner
case on the side of the first storeroom, the second storeroom

10 is cooled only by the auxiliary cooler and the first
storeroom is cooled by the cooler via the inner case in
addition to the auxiliary cooler. Thereby, the first
storeroom can be cooled at lower temperature than the second
storeroom and therefore, storerooms at different temperature

15 for freezing and cold storage can be constituted at a low
price with such simple structure.

In addition to this, since a refrigerant flows into
the auxiliary cooler earlier than the cooler, the temperature
of the auxiliary cooler can be lower than that of the cooler

20 and defrosting work can be simplified by generating frost
only on the auxiliary cooler.

In another embodiment, since a cooler located at
‘the side of the second storeroom is arranged at far intervals
and a cooler located at the side of the first storeroom is

25 arranged closely, the second storeroom is cooled by the

_
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Showcase according to the present invention; Fig. 2 is.a

sectional view viewed along a line A-A in Fig. 1; THIS SHEET HAR gLiN
3 is a plane cross section showi ng a cryogenic showcasg ShoWEPLACH g.
1, Fig. 4 is a perspective draw ng show ng amtnner

case in a cryogenic showase shown in Fig. 1; Fig. 5is a
circuit di agéﬁﬁhiﬁﬁ%ngoéléﬁf EhgetRd lcodibyl %&a‘h@é&g%‘&' & 52N IWERSG AT ROV 41 N
Fig. 1, Fig. 6 is a perspective drawi ng show ng an 1 nner

case in anot RRL ¢H¥RYCRLESHANCASE first storeroom is cooled by the

auxiliary cooler and the cooler arranged closely via the
inner case. Since both storerooms are partitioned by the

5 partition member, the first storerocom can be cooled up to
lower temperature more powerfully than the second storeroom.
Therefore, according to the present invention, storerooms at
different temperature for freezing and dold storage can be
constituted at a low price with such simple structure.

10 In addition, since a refrigerant is let into the
auxiliary cooler earlier than into the cooler in addition to
the above-described, the temperature of the auxiliary cooler
can be lower than that of the cooler and defrosting work can
be simplified by generating frost only on the auxiliary

15 cooler. Further, since a refrigerant is let from the cooler
on the side of the first storeroom into the cooler on the
side of the second storeroom, the cooling capacity of the
cooler on the side of the first storeroom can be secured and
a failure in cooling in the first storeroom can be avoided

20 Dbeforehand.

Furthermore, since the partition member is
Iconstituted by a heat conducting plate and an adiabatic
‘plate, the heat conducting plate is arranged on the side of
the first storeroom and the adiabatic plate is arranged on

25 the side of the second storeroom in addition to the above-

- 17 - This Sheet Has Been Replaced
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Fig. 7 is a plane cross section showi ng anot her cryogeni c_showcase

showmn in Fig. 6; 15 Fig. 8 is acircuit d!agr.nwamqumthsggmq
refrigerant i n anot her cryogeni ¢ showcase shown in Fig. 6; REPICACED

Fig. 9 is a perspective drawi ng showi ng an inner case in The
conventional cryogeni c showcase. 20 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBQIA¥EMER each invention, R&f8 tosih, d Sizhadi ment s
according to t he 5¥%seﬁtvﬁhvéﬁFlon 6?%9%% described I n d%tal el ow.

Fgs. 1105w ah ARG o0kng AEXSIELESEAS Bfatt o vECOTdINg O

the present invention. A cryogenic show
partition member, both storerooms can be prevented or

controlled from being influenced by heat each other and the

3 difference of both storerooms in temperature can be
maintained satisfactorily because the first storercom can be
also cooled by the partition member and the second storeroom
is insulated thermally from the first storerocom by the

adiabatic plate.

10
This Sheet Has Been Replaced

I
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25 is for n-ice creamor a beverage such as a

- 8- ﬂﬁ' Em,m t a store and conprises an adiabatic box 1 ‘
Wi th an ope#l t half of the top face. Said LT@Q;§Q§§1pAbQXEN
1 is constituted by a mnndom12 to see through in the upper papprLAacEnt he l

front face, an adiabatic wall 5 5 provided with two right amtTefT

transparent Q¥ 1% WATMEY 1s:

l. A cryogenic showcase comprising
an adiabatic bo# comprising an outer case and an inner
case both opened upward, wherein a heat insulator is filled
5 with a space between said outer case and said inner case;
a partition member for partitioning said inner case into
first and second storerooms;
a cooler attached on the outer face of said inner case
at the side of said first storeroom for heat.exchange; and
10 an auxiliary cooler provided across the upper part of

said both storerooms.

2. A cryogenic showcase according to Claim 1, wherein a

refrigerant flown through said coolers is let into said

15 auxiliary cooler earlier than into said cooler.
This Sheet Has Been Replaced

 [Wiwg I

an adiabatic box comprising an outer case and an inner

3. A cryogenic showcase comprising

case both opened upward, wherein a heat insulator is filled
20 with a space between said outer case and said inner case;
a partition member for partitioning said inner case into
first and second storerooms;
a cooler attached on the outer face of said inner case
at the side of said first storeroom for heat exchange; and

25 an auxiliary cooler provided across the upper part of

- 19 -



éaid _ lne room6 |located in the | ower part thereof and a
housi mm&m ﬂmFe rear half of the top face thereof.

Said a s constituted by a netallic 10 innef ﬁg%%ﬁiﬁ*&§F'“N
upward, a netallic outer case 12 opened upward and housi ng IhSadel)
case 11 so as to form space bet ween the outer case and

11 and a foankfid botH@RlordiVémdl Okhd3esHeh as rigid pol yuret hane foaned
and filled with said space between the inner case 11 and the 15 outer

case 12. A partitidediHResiakd Withi ¥8i8d-85iveeloddeag at GRM S adfod Ne
PR er tocates,

front wall 11A and that of the back wa e I nner case Y]

as to partitigyd NRddHf'stA8Gobh 18! 8mB1ler than that at the side of

said first storeroom.

4. A cryogenic sﬁowcase according to Claim 3, wherein a
refrigerant flown through said coolers is let first into an
auxiliary cooler, second into the cooler at the side of the
first storeroom, and last into the cooler at the side of the

10 second storeroom.

5. A cryogenic showcase according to Claim 1, 2, 3 or 4,
wherein the partition member is constituted by a heat
conducting plate and an adiabatic plate, and said heat

15 conducting plate is located on the side of the first
storeroom and said adiabatic plate is located on the side of

the second storeroom.

This Sheet Has Been Replaced

L
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first storeroom8 on the left side and a second storeroom 9 on the
Tight side. Said transparent door 3 corresponds to 20 the first stag
8 and the transparent door 4 corresponds to the second 139

Sai d i nner case 11 conprises front, back, left, right
11A to 11 E as shown in Figs. 2 to 4. A cool er 14 conpri

pi pe including a cryogenic 25 refrigepgatrghspattached on the peripheral
face of a part

A cryogenic showcase comprises an adiabatic box
having an outer case and an inner case wherein a heat
insulator is filled therebetween, a partition member 10 for

5 partitioning the inner case 11 into a first storeroom 8 and a
second storeroom 9, é cooler 14 attached on the inner case 11
at the side of the first storeroom 8 and an auxiliary cooler
16 provided across the upper part of both storerooms 8 and 9
is provided in order to constitute a cryogenic showcase

10 provided with storerooms at different temperature for
freezing and cold storage with simple structure and at a low

\

This gp,

Wi

price.
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corresponding to the first storeroom8 at the left side of
partition nenber 10 for heat exchange. In addition to

t he
this, a sheet of

auxiliary cooler 16 forned by roll ed-bondi ng i s attached at.the—eaf 1
hal f of the top face across the upper 5 part of both st bresOeRETHANBED! |

Said outer case 12 conprises a front wall 12A, a bac

wal |IREPDACER o

upper end of which is extended upper than this front

wal | 12A, right

and left side walls 12C and 12D, a bottomwall 12E gently tilted so

that the rear part is higher
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10 and a top wall 20 |ocated over the above-described auxiliary cool er

16, opposite to this auxiliary cooler 16 via the above- descri bed space
and gently tilted so that the rear part is lower. A snakin ' —
tenperature refrigerant pipe 21 extended to the Ce%:EfiEfi%f?f?ﬁiﬁﬁé
right and the left is 15 attached with an al um numtapg or tg@LhCER t'he
I nner face of the front wall 12A, that is, on the €of at the
side of the heat insulator 13. Sai d heat insulator 13 is
foamed and filled in space between the inner case 11 and the outer

case 12. The 20 auxi]iary cooler 16 and the top face 20 are coupled by a
coupling 49 for the—blsggéart. The foaned heat insulator 13

% 3 12 12B 44 11 11B 1 ,/S

5
=
12C il 120
' AN
I 8 9 INi-1p
o = | =
NOYANN
5 Y2a 51 52 1A 2
Flg '4 3 This Sheet Has Been Rep
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Is also filled in space enclosed by the auxiliary cool er 16, the top

wall 20 and this coupling 49 for the back part. In t he above-descri bed
machi ne room6 as shown in Fig. 2, a 25 conpressor 29 is installed on a
base 28 and further, a - 10 -

condenser 31 nmade of a wire tube is supported by support_”ﬁnssﬂﬁgﬁﬁhsgggN

Fig.5 §zs 526

This Sheet Has Been Replaced
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The discharge port of the above-described

to the condenser 31 via the high
shown in Fig. 5 and is

dryer 25 and a
auxiliary

connected to the suction port of the conpressor 29

cooler 16 is connected to the cool er 14 i ING @& uldk
i i | 101-43—%‘&%’%
pl at 1

above-descri bed housing 7 is forned by a shade

and | ocated on

capillary tube 26 as a deconpression devi ce.

;he front face, the

The

conpressor 29 is connected
5 tenperature refrigerant pipe 21 as

connected to the auxiliary cooler 16 via a

upper part of the back wall
case 12, a pair of

12B of

right and left side

th b d bed
coﬁp?ig;eneﬁ;g;; 24FET§j-ZZd 35 made of resin, a netallic headsyall 36 and
% %A 13 12 12B1p 11 1B 14131 )

the top

12C
1c
F:iSJ 23 E25 &26
‘NNl N
A
LYY L
I
52— ||
i
I
N
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15 wall 20 which forns a part of the above-described case 12. In

addition, a fluorescent lanp 37 for illumnating the I nsi de an

out side of the showcase is attached in the housi ng. " TTHASSBER
houses the above-descri bed doors 3 and 4 when these Or s ppeACHiENe

A beam 39 for preventing 20 the head wall 36 from being zontally
IS put between t he above-descri bed both side coupling nenbers 34 and
35 and the fluorescent lanp 37 is attached along the front face of
this beam 39. The above-descri bed side coupling nmenber 34, 35

25 mainly couples the opposite left and right side walls 11C and

This Sheet Has Been Replaced
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$2C.of the inner case 11 and t b Ul tds€ 12. A groove 40 for 1R
fPtting the above-described beam 39, a rail 41 for putting one side of

the transparent door 3 or 4 so that it can be noved fqr

backward, receiving sections 43 for 5 receiving both ends PQ?MMENT SHEET
above-descri bed auxiliary cool er - 1% -and gutters for rgcqgi ving dropS o0
dew fromthe both transparent doors 3 and 4 are integratled 9 Fpgtiggy
both side SPECIFICATION

TITLE OF THE INVENTION

CRYOGENIC SHOWCASE
BACKGROUND OF THE INVENTION
5 1. Field of the Invention
The present invention relates to a cryogenic
showcase comprising an adiabatic box having an outer case and
an inner case in which a heat insulator is filled between
said outer case and said inner case both opened upward.
10
2. Background Art
The conventional type of cryogenic showcase is
constituted by an inner case shown in, for example Fig. 9.
That is, in Fig. 9, a reference numeral 101 designates an
15 inner case made of a steel sheet, opened upward and |
constituting a storeroom 102 thereinside, and a cooler 103
comprising a pipe including a refrigerant therewithin is
attached snakily on the outer face (on the side of a heat
insulator) of this inner case 101. A horizontal rolled
20 auxiliary cooler 104 is attached at the upper rear end of the
inner case 101.
The inner case 101 constituted as described above
is built in an outer case not shown in Fig.9 with space
between this outer case and thé inner case 101 and a heat

25 insulator is filled with the space between them. The



coupl ing nenbers 34 and 35. A reference nuneral 47 desi MEPEACBMENT SHEET
central rail for putting the adjacent other side 10 of both jt farsparemnt—

doors 3 and 4 so that they can be noved freely. A referjenc Juggﬁ%§g7
48 desi gnates a front coupling made of resin for couplingithe~ t
wal | 11A of the inner case 11 and2he front wall 12A of {th

12. The above-descri bed partition nmenber 10 i 15

consti tuted g%z%ﬂg;%ﬁt 1@)@“%0%8%@' at epééd&@é%ir?éd‘g:&l&l%atstorln@wwml Ny
metallic plate | um numor the Iike and an adi abatic plate 52
rade of 1! 0Bl @ﬁ»%bcurarb&hehé ESoler 1094 IcheStdifki 19 Ahe rear
face of said heat Eti

cooler 104 attached on the inner case 101.
However, in the above-described cryogenic showcase,
5 since the storeroom 102 is kept only at either coldly storing
or freezing temperature, a beverage (food to be stored
coldly) such as a juice, a milk or the like and a cold
confectionery such as an ice cream, frozen foods or the like
cannot be concurrently kept in the same storeroom.

10 Therefore, heretofore, as in, for example Japanese patent
publication No. 1-41911 {F25D23/06), inner cases for freezing
and cold storage are arranged side by side within the outer
case, a cooler and an auxiliary cooler are respectively
attached to each inner case, and thereby complication of

15 structure.and a rise of costs are caused.

The present invention is made to solve such a
conventional technical problem and the object of the present
invention is to provide a simply constituted and low-priced
cryogenic showcase provided with storerooms at different

-20 temperature for freezing and cold storage.

SUMMARY OF THE INVENTION
The inventors of the present invention found that
the above-mentioned problems can be solved by a novel and

25 improved cryogenic showcase.



pl at-e. The heat conducting plate 51 is riveted on the inner ﬁEMMElNBrsHEET

the side of the first storeroom8 and the adi abatic platp p2 is

posi tioned on the inner case on the side of the second sfof ef dpREB 1997
In the above-described constitution, when the conpressor R9jis
operated, a high tenperature refrigeram - 25 di scharged from } he tompressor

29 is deconpressed in the - 12 -

An object of the present invention is to provide a
cryogenic showcase comprising an adiabatic box comprising an
outer case and an inner case both opened upward, wherein a
heat insulator is filled with a space between said outer case

5 and said inner case; a partition member for partitioning said
inner case into first and second storerooms; a cooler
attached on the outer face of said inner case at the side of
said first storeroom for heat exchange; and an auxiliary
cooler provided across the upper part of said both

10 storerooms.

Further, preferably a refrigerant flown through
said coolers is let into said auxiliary cooler earlier than
into said cooler.

Another object of the present invention is to

15 provide a cryogenic showcase comprising an adiabatic box
comprising an outer case and an inner case both opened
upward, wherein a heat insulator is filled with a space
between said outer case and said inner case; a partition
member for partitioning said inner case into first and second

20 storerooms; a cooler attached on the outer face of said inner
case at the side of said first storeroom for heat exchange;
and an auxiliary cooler provided across the upper part of
said both storérooms, wherein area provided with said cooler
located at the side of said second storeroom is smaller than

25 that at the side of said first storeroom.



fiﬁ?ﬁmcrswm SHEET|

capillary tube 26 after the heat of the high tenpe reffi gerant—

di scharged fromthe conpressor is radiated and t he high .egpgr Ei?
refrigerant is liquefied in the high tenperature refrigefa t'gﬁ%t Z
and the condenser 31, flows 5 first into the auxiliary co¢l er_16 and
starts to evaporate. Next, high-ténperature refrigerant is returned

into the conpressor 29 after it Tlows into the cool er ¥4-and—t+s

evaporated. Thereby, thgreNgihdéidy £00&Figdd-amtd kR AP@ugh said4 execute
a cooling action. Since the heat conducting plate 10 51 of the partition

Temmerat oo FRREESE PLofaL HEEHLIACO N auchifeny ofioniase sblomadhis
the cooler at the side of the first storeroom, and last into
the cooler at the side of the second storeroom.

5 In addition, in a cryogenic showcase according to
the present invention, the partition member is preferably
constituted by'a heat conducting plate and an adiabatic
plate, and said heat conducting plate is located on the side
of the first storeroom and said adiabatic plate is located on

I0 the side of the second storeroom.

In a cryogenic showcase according to the present
invention, since an inner case is ﬁartitioned into first and
second storerooms by a partition member, a cooler is attached
on the outer face of the inner case only at the side of the

15 first storeroom for heat exchange and an auxiliary cooler is
provided across the upper part of both storercoms, the second
storerocom is cooled only by the auxiliary cooler and the
first storercom is cooled by the cooler via the inner case in
addition to the auxiliary cooler.

20 Since both storercoms are certainly partitioned by
the partition member, the first storeroom can be cooled at
lower temperature than the second storeroom. Therefore,
according to the present invention, storerooms at different
temperature for freezing and cold storage can be constituted

25 at a low price with such simple structure.



first storeroom8 is cooled by the left half of the auxiliaj

16, the inner case 11 (the cooler 14) and the heat con &PM@E@E@T&HEET
51, and thereby the tenperature thereof is 15 |owered up §ofpredetern ned
freezing tenperature. I'n the meantine, sinceithe{s@RpERl 1997
storeroom?9 is cooled by only the Bight half of the au |I!ary_cooler
16 and is insulated thermally fromihe first storeroom8*by-the

adi abatic plate 52 ofS&Qgepgr%k%bggnggnpgéwg%getiga?&gég
i's maintai ned at predeterm ne ool1 ng enper a uLe. ergbyi :
storeroom 8 P Lge O 1 seco or er oom
functions as?f ?% %l%gg?% ?%8?1’1“ gfﬁg{)gggcég}é?n ga?]%fés)rgg on c;elf‘nt bienrkpor (Satsrb%' ved in
t he :

auxiliary cooler earlier than into the cooler, the
temperature of the auxiliary cooler can be lowered in
5 comparison with that of the cooler and thereby defrosting
work can be simplified by generating frost only on the
auxiliary cooler.
In a cryogenic showcase according to the present
invention, since a cooler is attached on the outer face of
10 the inner case at the both sides of both storerooms for heat
exchange wherein area provided with said cooler located at
the side of said second storeroom is smaller than that at the.
side of said first storerocom, the second storerocom is cooled
by the auxiliary cooler and the cooler arranged, e.g. at far
15. intervals via the inner case and the first storeroom is
cooled by the auxiliary cooler and the cooler arranged e.g.
closely via the inner case. Further, since both storerooms
are partitioned by thé partition member, the first storeroom
can be cooled up to the lower temperature more powerfully
20 than the second storercom. Therefore, according to the
present invention, storerooms at different temperature for
freezing and cold storage can be constituted at a low price
with such simple structure.
When a refrigerant is let into the auxiliary cooler

25 earlier than into the cooler in a cryogenic showcase, the



first storeroom8, and a juice, a milk and so on can be 25 Wﬁﬁ?gCEﬁENW”SHEET
Seceteor SRR fl into th il cooler-lévand i S
Since a refrigerant first ows into e auxiliary
evapor at ed, t%e tenperature of the auxiliary. cooler 16 |i 4 IofetERHIANY
that of the cooler 14. Therefore, -sibnce frost is generatled only on the
auxiliary cooler 16

temperature of the auxiliary cooler can be lowerdd—tm—- ===t

comparison with that of the cooler and thereby defrosting
work can be simplified by generating frost only on the
auxiliary cooler. Further, since a refrigerant is let from

5 the cooler on the side of the first storeroom into the cooler
on the side of the second storeroom, the cooling capacity of
the cooler on the side of the first storeroom can be secured
and a failure in cooling in the first storercom can be
avoided beforehand.

10 Furthermore, since the partition member is
constituted by a heat conducting plate and an adiabatic
plate, the heat conducting plate is located on the side of
the first storeroom and the adiabatic plate is located on the
side of the second storerocom in a cryogenic showcase in

15 addition to the_above construction, both storerooms can be
prevented or controlled from being influenced thermally each
other and the difference of both storerooms in temperature
can be maintained satisfactorily because a cooling action
from the inner case is conducted to the heat conducting plate

20 of the partition member, the first storercom can be also
cooled by the partition member and the second storerocom is
insulated thermally from the first storeroom by the adiabatic

plate.

25 BRIEF DESCRIPTION OF THE DRAWINGS



5 instead of the inner case 11, only frost generated on this REP[&Q)EMEMrﬁHEET
cqoler 16°has only to be renoved in defrosting and the operfabi 1ty of
defrosting i s enhanced. Further, since conplicatledi g FEB'BQ?
constitution such as two i nner cases are provided is not] rlequired to

be adopted, the 10 structure can be sifplified and a rise of} costs—canbe
prevent ed. Next, Figs. & to 8 show another structure of a

cryogeni ¢ showcase S agf@r di NGs tP g RS9l dB¥%ehl QHowkAg a cryb@eni® 1O
8, the sane reference Hﬁﬁeral S éisiéﬁ%d to the 1% sgﬁe gectlog §nﬁ

function in EﬁSﬁcaéetébébr&ihér%§i€ﬁ§%mé%ent inGBRkEbnt4 attached on the

peri pheral face of an Inner case
Fig. 2 is a sectional view viewed along a line A-A

in Fig. 1;
5 Fig. 3 is a plane cross section showing a cryogenic
showcase shown in Fig. 1;
Fig. 4 is a perspective drawing showing an inner
case in a cryogenic showcase shown in Fig. 1;
Fig. 5 is a circuit diagram showing a refrigerant
10 in a cryogenic showcase shown in Fig. 1;
Fig. 6 is a perspective drawing showing an inner
case in another cryogenic showcase;
Fig. 7 is a plane cross section showing another
cryogenic showcase shown in Fig. 6;
15 Fig. 8 is a circuit diagram showing a refrigerant
in another cryogenic showcase shown Eﬁ Fig. 6; and
Fig. 9 is a perspective drawing showing an inner

case in the conventional cryogenic showcase.

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to the dréwings, embodiments according to
the present invention will be described in detail below.
Figs. 1 to 5 show an embodiment of a cryogenic showcase S
according to the present invention. A cryogenic showcase S

25 1is for selling, e.g. an ice cream or a beverage such as a



L h conprises a first cooler 14A at the side of I §“
for heat exchange np (?EPLAC%NQEQS EET'

storeroom 8 and a second cooler 14B at the side of a sec .

9. Each cooler 14A and 14B conprises a 20 snaking cryogenic jr frtgerant

pi pe as descri bed above, the first cooler 14A is arranggd fclk %F?Baﬂﬁﬁ?
t he second cool er 14B is arranged 8t-far intervals as sho in Fig. 6

SO0 as that area provided with said cool er |ocated at thﬁ si de of

sai d second stoeereonai iiskBhtes $66we t4Rd RAnddiey @ AldiPariertokiast

storeroom An auxiliary cooler 16 is attached
with an opening at the front half of the top face. Said

adiabatic box 1 is constituted by a window 2 to see through
in the upper part of the front face, an adiabatic wall 5
5 provided with two right and left transparent doors 3 and 4 at
said opening, a machine room 6 located in the lower part
thereof and a housing 7 located at the rear half of the top
face thereof.
Said adiabatic wall 5 is constituted by a metallic
10 inner case 11 open upward, a metallic outer case 12 opgned
upward and housing this inner case 11 so as to form space
between the outer case and this inner case 11 and a foamed
heat insulator 13 such as rigid polyurethane foamed and
filled with said space between the inner case 11 and the
15 outer case 12.‘ A partition member 10 is riveted between the
center of the front wall 11A and that of the back wall 11B of
the inner case 11 so as to partition the inner case 11 into a
first storeroom 8 on the left side and a second storeroom 9
on the right side. Said transparent door 3 corresponds to
20 the first storeroom 8 and the transparent door 4 corresponds
to the second storeroom 9.
Said inner case 11 comprises front, back, left,
right and bottom walls 11A to 11E as shown in Figs. 2 to 4.
A cooler 14 comprising a snaking pipe including a cryogenic

25 refrigerant is attached on the peripheral face of a part




T ——

-14. - across both storeroons 8 and 9 as descri bed above. REPLAGEMENT SHEET
Further, the first cooler 14A is connected to the auxiligry cooler 16,

the second cooler 14B is connected to the rear of the firstf clo§l EEB 4337
and the second cooler 14B is 5 connected to the suction sidg gf a

conpressor 29. I'n t he-aBove-described constit(tiom WienThe
conpressor 29 is operated, a high teﬁﬁETaIure refrigerant di schar ged

fromthe conpr essor 29 i,s d co

heat of the hc&xf tegr?ﬁ &Pgr ggree?.lrst storeroom aBOI a1:rl'¥e t ubi:et: daef tc&r the
the partition member 10 for heat exchange. In addition to
this, a sheet of auxiliary cooler 16 formed by roclled-bonding
is attached at the rear half of the top face across the upper
5 part of both storercoms 8 and 9.

Said outer case 12 comprises a front wall 12A, a
back wall 12B the upper end of which is extended upper than
this front wall 12a, right and left side walls 12C and 12D, a
bottom wall 12E gently tilted so that the rear part is higher

10 and a top wall 20 located over the above-described auxiliary
cooler 16, opposite to this auxiliary cooler 16 via the
above-described space and gently tilted so that the rear part
is lower. A snaking high temperature refrigerant pipe 21
extended to the center from both the right and the left is

15 attached with an aluﬁinum tape or the like on the inner face
of the front wall 12A, that is, on the face thereof at the
side of the heat insulator 13.

Said heat insulator 13 is foamed and filled in
space between the inner case 11 and the outer case 12. The

20 auxiliary cooler 16 and the top face 20 are coﬁpled by a
coupling 49 for the back part. The foamed heat insulator 13
is also filled in space enclosed by the auxiliary cooler 16,
the top wall 20 and this coupling 49 for the back part. In
the above-described machine room 6 as shown in Fig. 2, a

25 compressor 29 is installed on a base 28 and further, a



10 refrigerant is radiated in the a high tenperature refrlger§ﬁPLA &ﬁﬁwﬁegp FET
21 and a condenser 31 and it is liquefied, first flows I fjt g B
aUX|I|ary cooler 16 and starts to evaporate. Next, after tre hkgp 0
tenperature refrigerant flows into the first cool er 14A dnd ils" FEB 1397
evaporated, it flows into the second ctodler 15 14B, is evapqrated and fhen

Is returned to the conpressor 29. Thereby, the auxiliary cool er 16 and
the cool er ldodddiesds r$t made Qﬁolaerwi%AtaBé 18es3860P€408) € nﬁ&wﬁ@%{—e——-—
a cooling action. Since a heat conducting plate 51 of a

partition 243 meqgper 10 is also cooled directly fromthe inner case 11 as

The discharge port of the above-described
compressor 29 is connected to the condenser 31 via the high
5 temperature refrigerant pipe 21 as shown in Fig. 5 and is
connected to the auxiliary cooler 16 via a dryer 25 and a
capillary tube 26 as a decompression device. The auxiliary
cooler 16 is connected to the cooler 14 and the cooler 14 is
connected to the suction port of the compressor 29.

10 The above-described housing 7 is formed by a shade
plate 33 made of resin and located on the front face, the
upper part of the back wall 12B of the above-described ocuter
case 12, a pair of right and left side coupling members 34
and 35 made of resin, a metallic head wall 36 and the top

15 wall 20 which forms a part of the above-described case 12.
In addition, a fluorescent lamp 37 for illuminating'the
inside and outside of the showcase is attached in the
housing. The housing also houses the above-described doors 3
and 4 when these doors are opened. A beam 39 for preventing

20 the head wall 36 from being bent horizontally is put between
the above-described both side coupling members 34 and 35 and
the fluorescent lamp 37 is attached along the front face of
this beam 39.

The above-described side coupling member 34, 35

25 mainly couples the opposite left and right side walls 11C and



descri bed above and the tenperature thereof is |owered, the REH&&CBWENT SHEE
storeroom 8 is cooled by the left half of the auxiliary codl ttre
first cooler 14A arranged closely via the i nner case 11 and t ekgﬁfﬁ 1897
conducting plate 51 and the 25 tenperature is |owered up to priedet @d
freezing - 11 - - 15 -

t enper at ut e. In the neantime, the second storerqon19 S

cool ed 12C of the inner case 11 and the outer case 12. A groove 40

for fitting the above-described beam 39, a rail 41 for
putting one side of the transparent door 3 or 4 so that it
can be moved forward or backward, receiving sections 43 for
5 receiving both ends of the above-described auxiliary cooler
16 and gutters for receiving drops of dew from the both
transparent doors 3 and 4 are integrated with the both side
coupling members 34 and 35. A reference numeral 47
designates a central rail for putting the adjacent other side
lO. of both transparent doors 3 and 4 so that they can be moved
freely. A reference numeral 48 designates a front coupling
made- of resin for coupling the front wall 11A of the inner
case 1l and the front wall 12A of the outer case 12.
The above-described partition member 10 is
15 constituted by a heat conducting plate 51 comprising a heat
conducting metallic plate made of aluminum or the like and an
adiabatic plate 52 made of rigid synthetic resin or the like
which is stuck on the rear face of said heat conducting
plate. The heat conducting plate 51 is riveted on the inner
20 case 11 on the side of the first storeroom 8 and the
adiabatic plate 52 is positioned on the inner case on the
side.of the second storeroom 9.
In the above-described constitution, when the
compressor 29 is operated, a high temperature refrigerant

25 discharged from the compressor 29 is decompressed in the



by the right half of the auxiliary cooler 16 and the second RBEA rr
arranged at far intervals via the inner case 11. 5 1n addit 5FEEﬂﬁﬂﬁ¥NEﬁﬁm§j
refrigerant flows into the first cool er 14A earlier thanfthe §§%§%d
cool er 14B, the tenperature of the first cooler 14A itsel f|ibY 1857

| ower than that of the second cooller -14B. Since the second.storeroom9

I's insulated thermally fromthe TT7St storeroom 8 by an jadi abatic

plate 52 1Q11ihayPaiddel 28N atRERCEROnaat dS8 CEhd R @ROVEMpPd st

storeroom 8 is kept at the above-described freezing t enperature and

the second S{HFSRAEN 63 SBREqBE from PhEUSLREFEEEG: COO! + AW 4 €A AR Ur e,
the high temperature refrigerant is liquefied in the high
temperature refrigerant pipe 21 and the condenser 31, flows

5 first into the auxiliary_cooler 16 and starts to evaporate.
Next, high temperature refrigerant is returned into the
compressor 29 after it flows into the cooler 14 and is
evaporated. Thereby, the auxiliéry cooler 16 and the cooler
14 execute a cooling action. Since the heat conducting plate

10 51 of the partition member 10 is also cooled directly from
the inner case 11 and the temperature therecf is lowered, the
first storeroom 8 is cooled by the left half of the auxiliary
cooler 16, the inner case 11 (the cooler 14) and the heat

* conducting plate 51, and thereby the temperature thereof is

15 lowered up to predetermined freezing temperature.

In the meantime, since the second storeroom 9 is
coocled by only the right half of the auxiliary cooler 16 and
is insulated thermally from the first storeroom B by the
adiabatic plate 52 of the partition member 10, the

20 temperature thereof is méintained at predetermined cooling
temperature. Thereby, the first storercom 8 functions as a
refrigeration room, the second storerocom 9 functions as a
cold room, an ice cream and so on can be preserved in the
first storercom 8, and a juice, a milk and so on can be

25 preserved in the second storercom 9.
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can be preserved in the

the first storeroom8 functions as a 15 refrigerati

first storeroom8 and a j uice,

cold room an ice cre
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on can be preserved in the second storeroom 9. i<gSi %97
refrigerant first flows into the auxid i@y 20 cooler 16 as deskLl
and is evaporated, the tenperatdre of the auxiliary coollr 16 is |ower
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on the auxiliary Coolér € inner case rost ary”’
generated on_th uxiliary., cooler 1 s,only to be. renoyed 5.1 D4
def ot i ng oFEOTRE bhetBbi 17 3 Blomiathe g telBeRAtiegqor tné abRitsary.

cooler 16 is lower than that of the cooler 14.

Therefore,
since frost is generated only on the auxiliary cooler 16

5 instead of the inner case 11, only frost generated on this
auxiliary cooler 16 has only to be removed in defrosting and
the operability of defrosting is enhanced.

Further, since complicated constitution such as two
inner cases are provided ié not required to be adopted, the

10 structure can be simplified and a rigse of costs can be
prevented.

Next, Figs. 6 to 8 show another structure of a
cryogenic showcase S according to the present invention. 1In
Figs. 6 to 8, the same reference numeral is assigned to the

15 same section and function in Figs. 1 to 5. In this case, a
coocler 14 attached on the peripheral face of an inner case 1l
for heat exchange comprises a first cooler 14A at the side of
a first storeroom 8 and a second cooler 14B at the side of a
second storeroom 9. Each cooler 14A and 14B comprises a
'20 snaking cryogenic refrigerant pipe as described above, the
first cooler 14A is arranged closely aﬁd the second cooler
14B is arranged at far intervals as shown in Fig. 6 so as
that area provided with said cooler located at the side of
said second storeroom is smaller than that at the side of

25 said first storeroom. An auxiliary cooler 16 is attached
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storeroom 8 functions as a refrigeration roomand the second -st-oteroom
9 functions as a cold room however, it need hardly be said tpﬁtii%%ﬁ
conmbi nation of a refrigeration roomand a 5 chilled room ¢r 14
room and.a cold roomis al so effeciive.

across both storerocoms 8 and 9 as described above.

Further, the first cooler 14A is connected to the
auxiliary coocler 16, the second cooler 14B is connected to
the rear of the first cooler 14A and the second cooler 14B is

5 connected to the suction side of a compressor 20.

In the above-described constitution, when the
compressor 29 is operated, a high temperature refrigerant
discharged from the compressor 29 is decompressed in a
capillary tube 26 after the heat of the high temperature

10 refrigerant is radiated in the a high temperature refrigerant
pipe 21 and a condenser 31 and it is liquefied, first flows
into the auxiliary cooler 16 and starts to evaporate. Next,
after the high temperature refrigeraﬁt flows into the first
cooler 14A and is evaporated, it flows into the second cooler

15 14B, is evaporated and then is returned to the compressor 29.
Thereby, the auxiliary cooler 16 and the cooler 14 (the first
cooler 14A and the second cooler 14B) execute a cooling
action.

Since a heat conducting plate 51 of a partition

20 member 10 is also cooled directly from the inner case 1l as
described above and the temperature thereof is lowered, the.
first storeroom 8 is cooled by the left half of the auxiliary
cooler 16, the first cooler 14A arranged closely via the
inner case 11 and the heat conducting plate 51 and the

25 temperature is lowered up to predetermined freezing
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si.nce a cooler is attached on the inner case on the side ¢

storeroom the second storeroom 10 is cooled only by the aux{ltary, cooler

and the first storeroomis cooled by the cooler via the i iner 1chdER 1897
addition to the auxiliary cooler. Thereby,-the first storerpom can be
cooled at | ower tenperature than the Sécond st oreroom andjt herefore,
storeroons atehdfLE@ . temperature 15 for freezing and col d s+e+age-can .
be constituted. at a | ow price with such sinple structure.

In addition to this, sjNCgh& f&{dt 9% athel LQWSHENERorerooh8 RUXLLLRLY

earlier than the cooler, the tenperature

cool er
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by the right half of the auxiliary cooler 16 and the second
cooler 14B arranged at far intervals via the ihner case ll.
In addition, since a refrigerant flows into the first cooler
14A earlier than the second cooler 14B, the temperature of
the first cooler 14A itself is much lower than that of the
second cooler 14B. Since the second storercom 9 is insulated
thermally from the first storercom 8 by an adiabatic plate 52
of the partition member 10 as described above, the first
storeroom 8 is kept at the above-described freezing
temperature and the second storeroom 9 is kept at
predetermined cooling temperature.

Thereby, the first storeroom 8 functions as a
refrigeration room, the second storercom 9 functions as a
cold room, an ice cream and so on can be preservea in the
first storeroom 8 and a juice, a milk and so on can be
preserved in the second storeroom 9.

Since a refrigerant first flows into the auxiliary

cooler 16 as described above and is evaporated, the

temperature of the auxiliary cooler 16 is lower than that of

the cooler 14. Therefore, since frost is generated only on
the auxiliary cooler 16 instead of the inner case 11, frost
generated on the auxiliary cooler 16 has only to be removed

in defrosting and the operability of defrosting is enhanced.



of the auxiliary cooler can be lower than that of the cooler HQPERQEMEVT kE!
defrosting work can be sinplified by generating frost ~only
auxiliary cooler. I n anot her enbodi nent, since a | 5
| ocat ed at the side of the second storeroomis arranged at férv FEq 1397
I nterval s and a cooler |ocated at 1éhe side of the first g$toreroomis
25 arranged cl osely, the second storéroomis cooled by the
In the above-described embodiments, the first

storeroom 8 functions as a refrigeration room and the second
storeroom 9 functions as a cold room, however, it need hardly
be said that each combination of a refrigeration room and a

5 chilled room or a chilled room and a cold room is also
effective.

As described in detail above, according to the
present invention, since a cooler is attached on the inner
case on the side of the first storeroom, the second storercom

10 is cooled only by the auxiliary cooler and the first
storerocom is cooled by the cooler via the inner case in
addition to the auxiliary cooler. Thereby, the first
storeroom can be coocled at lower temperature than the second
storeroom and therefore, storerooms at different temperature

15 for freezing and cold storage can be constituted at a low
price with such simple structure.

In addition to this, since a refrigerant flows into
the auxiliary cooler earlier than the cooler, the temperature
of the auxiliary cooler can be lower than that of the cooler

20 and defrosting work can be simplified by generating frost
only on the auxiliary cooler.

In another embodiment, since a coéler located at
the side of the second storeroom is arranged at far intervals
and a cooler located at the side of the first storercom is

25 arranged closely, the second storeroom is cooled by the



- 17 - auxiliary cooler and the cool er arranged at
the inner case and the first storeroomis cooled by the

cool er and the cooler arranged closely via the i nner casq.
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auxiliary cooler and the cooler arranged closely via the
inner case. Since both storerocoms are partitioned by the
partition member, the first storeroom can be cooled up to
lower temperature more powerfully than the second storeroom.
Thefefore, according to the present invention, storerocoms at
different temperature for freezing and cold storage can be
constituted at a low price with such simple structure.

In addition, since a refrigerant is let into the
auxiliary coocler earlier than intoc the cooler in addition to
the above-described, the temperature of the auxiliary cooler
can be lower than that of the cooler and defrosting work can
be simplified by generating frost only on the auxiliary
cooler. Further, since a refrigerant is let from the cooler
on the side of the first storeroom iﬁto the cocler on the
side of the second storeroom, the cooling capacity of the
cooler on the side of the first storercom can be secured and
a failure in cooling in the first storeroom can be avoided
beforehand.

Furthermore, since the partition member is

constituted by a heat conducting plate and an adiabatic

‘plate, the heat conducting plate is arranged on the side of

the first storercom and the adiabatic plate is arranged on

the side of the second storeroom in addition to the above-



t he above-described, the tenperature of the auxiliary cooler
| ower than that of the cooler and defrosting work can be Isijnplified by
generating frost only on the auxiliary 15 cooler. Further, sijnge ¢ FES 1397
refrigerant is let fromthe cooler on the side of the fir|stj storeroom
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into the cooler on the side of thersecond storeroom the [co0lTNg
capacity of the cooler on the sigeof~the first storeroom.can.be
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20 bef or ehan €r nore, Si e partition r

constituted py.a hgal,condech i £9 %@theea%n%o%%u%%i%%atpil%te of the

partition member, both storerooms can be prevented or
controlled from being influenced by heat each other and the

5 difference of both storercoms in temperature can be
maintained satisfactorily because the first storeroom can be
also cooled by the partition member and the second storeroom
is insulated thermally from the first storerocom by the
adiabatic plate.

10
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1. A cryogenic showcase comprising

an adiabatic box comprising an outer case and an inner
case both opened upward, wherein a heat insulator is filled
with a space between said outer case and said inner case;

a partition member for partitioning said inner case into
firét and second storerooms;

a cooler attached on the outer face of said inner case
at the side of said first storeroom for heat exchange: and

an auxiliary cooler provided across the upper part of

said both storerooms.

2. A cryogenic showcase according to Claim 1, wherein a
refrigerant flown through said coolers is let into said

auxiliary cooler earlier than into said cooler.

3. A cryogenic showcase comprising

an adiabatic box qomprising an outer case and an inner
case both opened upward, wherein a heat insulator is filled
with a space between said outer case and said inner case:;

a partition member-for partitioning said inner case into
first and second storerooms;

a cooler attachéd on the 6ufer face of said inner case
at the side of said first storeroom for heat exchange; and

an auxiliary cooler provided across the upper part of
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the first "st&retoohn By t'he adlabaflgoplate. 10 iﬁl%EE 1957

said both storercoms, wherein:

area provided with said cooler located at the side of
said second storeroom is smaller than that at the side of

said first storerocom.

4. A cryogenic showcase according to Claim 3, wherein a

refrigerant flown through said coolers is let first into an
auxiliary cooler, second into the cooler at the side of the
first storeroom, and last into the cooler at the side of the

10 second storeroom.

5. A cryogenic showcase according to Claim 1, 2, 3 or 4,
wherein the partition member is constituted by a heat
conducting plate and an adiabatic plate, and said heat

15 conducting plate is located on the side of the first
storeroom and said adiabatic plate is located on the side of

the second storeroom.



WHAT | S CLAI MED | S: 1. A cryogenic showcase conpri sing an
adi abatic box conprising an outer case and an i nner casgRER|t FRARNTE
upward, wherein a heat insulator is filled 5 with a space 3;@%“8 sahdgﬁﬁﬁT

outer case and said inner case; a partition nenber
partitioning said inner case i nNCRYOGENIC i SHOWCGNSE second st or
a cooler attached on the outer Tace of sald I nner case
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ati the sjide of

said first storeroomfor heat exchangeiaéggk 0 an auxijiary cool er
sal %oﬂ1stor

provi ded across the upper part of

10

er oons.
A cryogenic showcase comprises an adiabatic box

having an outer case and an inner case wherein a heat
insulator is filled therebetween, a partition member 10 for
partitioning the inner case 11 into a first storeroom 8 and a
éecond storeroom 9, a coocler 14 attached on the inner case 11
at the side of the first storeroom 8 and an auxiliary cooler
16 provided across the upper part of both storerooms 8 and 9
is provided in order to constitute a cryogenic showcase
provided with storerooms at different temperature for
freezing and cold storage with simple structure and at a low

price.

FIG. 1




2. A'cryogeni c showase according to Claim1, wherein a - refrigerant
fl.own through said coolers is let into said 15 auxiliary cooler earlier

than into said cooler. 3. A cryogeni c showcase conpriipgi i

an adi abatic box conprising an outer case and an inner C{PEA Ewﬁklpéﬂgép
upward, wherein a heat insulator is filled 20 with a space Eet\l\ge{) ﬁ%éj?
outer case and said inner case; - 1 a partition menber flort & TE
partitioning said inner case into “TTT3t and second storjerloons;

a cooler attached on the outer face of said inner case
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at the side of said first storeroomfor heat exchange; and 25
auxiliary cool er provided across the upper part of

an
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4. A'cryogeni c showcase according to aim3, wherein a - refrigerant

fl.own through said coolers is let first into an auxiliary cooler,
second into the cooler at the side of the first StOrefﬁ?ﬁﬁ“"ir;(,;l;:_'g]l"ia's_ff;;};;';‘
into the cooler at the side of the 10 second storeroom ‘__.@',?:.‘A?.‘_....":'.’_i‘:_'t"
cryogeni ¢ showase according to Cdaiml, 2, 3 or 4, efein the :
partition nmenber is constituted by a heat - conduct i ng bl ht ¢ Sarfd 2akgs7

adi abatic plate, and said heat 15 cofiducting plate is |okajed on the sicle
of the first = storeroomand said adiabatic plate is | ofat®@d on the side
of

Fig.5 ?25 ;ze
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