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COMPACT RAPI D CHI LLI NG SYSTEM AND METHOD FOR RESERVI RERAD

BACKGROUND OF THE | NVENTION Field of the Invention: The presentpgy copvy
invention relates to a conpact rapid chilling systemand a method for
reserving cold, and nore particularly to a conpact rapid chilling system

and a nethod for reserving cold, in which a liquefied cooling gas is used
to realize an efficient transportation and delivery of goods under
tenperature control of the goods, for exanple such as: perishable foods
such as vegetables, fruits, fishes and shellfishes; ice creans; natural

fl owers; nedical and pharmaceutical products; and, |ike goods being
reserved at | ow tenperatures. Further, the ﬁéesent I nvention
relates to a bag and a nélONBACDARAR IDocHHdJA6VEHYEMhAND ed goods, and nore

METHOD FOR RESERVING COLD
BACKGROUND OF THE INVENTION
Field of the Invention:

The present invention relates to a compact rapid
chilling system and a method for reserving cold, and more
particularly to a compact rapid chilling system and a method
for reserving cold, in which a liquefied cooling gas is used
to realize an efficient transportation and delivery of goods
under temperature control of the godds, for example such as:
perishable foods such as vegetables, fruits, fishes and
shellfishes; ice creams; natural flowers; medical and
pharmaceutical products; and, like goods being reserved at
low temperatures.

Further, the present invention relates to a bag and
a method both for reserving chilled goods, and more
particularly to such bag and such method, both of which make
easier for a mere consumer to keep at low temperatures the
chilled goods such as frozen goods, perishable foods, ice
creams and like goods purchased from department stores,
supermarkets and like stores, when he takes the goods home.
Description ¢f the Related Art:

In the short distance transportation of the chilled
goods such as fruits, vegetables, daliry products, ice

creams, fresh fishes, and like goods being reserved at low



particularly to such bag and such nethod, both of which nmake easier for a
mere consuner to keep at |low tenperatures the chilled goods such as frozen
goods, perishable foods, ice creans and |i ke goods purchased from
departnment stores, supermarkets and |i ke stores, when he takes the goods
honme. Description of the Related Art: In the short distance
transportation of the chilled goods such as fruits, vegetables, dairy
products, ice creans, fresh fishes, and |i ke goods being reserved at | ow
tenperatures, a cold reserving vehicle (i.e., covered truck or van) with a
cargo chanmber nmade of aluminumis mainly used. In such vehicle, the inner
surfaces of the cargo

temperatures, a cold reserving vehicle (i.e., covered truck
or van) with a cargo chamber made of aluminum is mainly
used. In such vehicle, the inner surfaces of the cargo
chamber are covered with heat insulating walls, so that the
interior of the cargo chamber is cooled by means of dry ice
or ice of frozen water. On the other hand, in transportation
to great distances, or in transportion of frozen fishes,
frozen meat and like frozen goods, it is necessary to keep
the interior of the cargo chamber at predetermined
temperatures. Consequently, in the cold reserving vehicle, a
refrigerating unit is mounted on the roof of its driver’s
cab, or in the front upper portion of its cargo chamber.
Such refrigerating unit is driven by either the vehicle’'s
own motor or another motor independent thereof.

The vehicle having its cargo chamber cooled by
means of dry ice or ice of frozen water is poor in cooling
capacity, while being hard to control the temperature of its
cargo chamber. In this type of vehicle, since it is hard to
keep the temperature of its cargo chamber within a desired
range of temperatures, the vehicle Is considerably limited
in the extent of its goods being transported and also in the
extent of distances to which the goods are tansported.

On the other hand, the vehicle provided with a
mechanical refrigerating unit suffers from a considerable

weight of such refrigerating unit, a considerable space
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chamber are covered with heat insulating walls, so that the interior of the

cargo chanber

ot her hand, in transportation to great distances,

frozen fi shes,

Consequent |y,

is cooled by neans of dry ice or ice of frozen water.

On the

or in transportion of

frozen neat and |like frozen goods, it is necessary to keep
the interior of the cargo chanber at predeterm ned tenperatures.

in the cold reserving vehicle, a refrigerating unit is

nounted on the roof of its driver's cab, or in the front upper portion of
its cargo chamber. Such refrigerating unit is driven by either the
not or or another notor i ndependent thereof. - The

vehicle's own

vehicl e having its cargo chanber cool ed by neans of dry ice or

ice of

frozen water i srequoirednfopaduchgrefipgeirayinghirie, baidg tharuhntingcondtnl t he

t enper at ure of

its cargo chanber. In this type of vehicle, since_ it

to keep the tenPértiars evhen the deelyefchbanesran chawbex dssfresyenthye

t enper at ur es,

is hard
of

t he ve iche S onsiﬁfr bly I'niﬁeddin %Ee extent.of.its
goots bei ng i r et eldatpsadsir; tpadidedand dnl Grdine tiR 800 Thilh the
goods are tansppiieqard to contr@f‘u‘él’tbg tghpgfaﬁﬁ'@doftﬁ%egﬁ&lc%aﬂﬁ ided with

a nechanical r

refrigerating

efri'gerating unit s rs Tfroma cons
unit, a cpasdgderabéd abpaee in the conventional types of

transportion and delivery of the chilled goods to be
reserved at low temperatures, there are so many problems
which, generally speaking, make the- transportation
efficiency poor.

SUMMARY OF THE INVENTION

Consequently, it is.an object of the present -
invention to provide a compact rapid chilling system and a
method for reserving cold, in which the system is easy in
opefation, free from any problems as to its weight and its
installation space, capable of controlling the temperature
of the cargo chamber as required, and capable of
economically and very efficiently transporting and
delivering the chilled goods being reserved at low
temperatures.

In taking the chilled goods such as ice creams
home, only dry ice is attached to the ice creams.
Consequently, it is necessary to purchase this type of
chilled goods in the end of shopping and get home without
making any side trip. In this case, as for perishable foods

such as sashimi (i.e., very fresh fish eaten raw) and the

e wel ght of such
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required for such refrigerating unit, and its running costs. Further, when
t he door of the cargo chanber is frequently opened and cl osed in | oading
and.unl oadi ng the goods, it is very hard to control the tenperature of the
cargo chanber. As described above, in the conventional types of
transportion and delivery of the chilled goods to be reserved at | ow
tenperatures, there are so many probl enms which, generally speaking, make

the transportation efficiency poor. SUMVARY OF THE | NVENTI ON
Consequently, it is an object of the present i nvention to provide a conpact
rapid chilling systemand a nmethod for reserving cold, in which the system

IS easy in operation, free fromany problens as to its weight and its
installati on sphiis, dapédligecof taiohd okl sungh pleeisleaider foode to be

subjected to room temperatures for a short period of time,
and, therefore inevitable for the thus warmed foods to lose
their freshness, particularly in warm and hot seasons.

Consequently, it is another object of the present
invention to provide a cold reserving method and a cold
reserving bag, which are capable of keeping the purchased
chilled goods such as frozen goods and the like at low
temperatures for several hours.

According to a first aspect of the present
invention, the above objects of the present invention are
accomplished by providing:

A compact rapid chilling system comprising:

a liquefied—gas cylinder filled with a liquefied
gas;

a cylinder holder for holding the liquefied—gas
cylinder; and

a control box mounted on the cylinder holder, the
control box being provided with a nozzle for issuing a jet
of the liquefied gas through an electromagnetic valve, the
liquefied gas being supplied from the liquefied—gas
cylinder, the control box being further provided with a
control switch for controlling the jet.

Further, the above objects of the present invention

are accomplished by providing:



of the cargo chanber as required, and capable of economically and very
efficiently transporting and delivering the chilled goods being reserved at
1 ow, t enper at ur es. In taking the chilled goods such as ice creans
honmg, only dry ice is attached to the ice creans. Consequently, it is
necessary to purchase this type of chilled goods in the end of shopping and
get honme wi thout nmaking any side trip. In this case, as for perishable
foods such as sashim (i.e., very fresh fish eaten raw) and the

3 like, it is inevitable for such perishable foods to be

A cold reserving method comprising the steps of:

providing a liquefied—gas supply space in an upper
portion of a cold—reserving contaliner;

supplying a liquefied gas into the upper portion of
the cold-reserving container to produce carbon dioxide snow
therein; and

compressing the carbon dioxide snow.

In addition, the above objects of the present
invention are accomplished by providing:

A cold reserving method for reserving chilled goods
at low temperatures, comprising the steps of:

supplying a liquefied gas into a container
containing the goods, which a mere consumer purchased, so
that carbon dioxide snow is produced in the -container,
whereby the interior of the container is cooled. -

Further, the above objects of the present invention
are accomplished by providing:

A cold reserving bag comprising:

a liquefied-gas supply space into which a liquefied
gas is supplied; and

a chilled-goods storage space, which is constructed
of the liquefied-gas supply space or of another space
adjacent to the liquefied-gas supply space.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded perspective view of an
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subjected to roomtenperatures for a short period of tine, and, therefore

i nevitable for the thus warnmed foods to | ose their freshness, particularly
in warm and hot seasons. Consequently, it is another object of the
present invention to provide a cold reserving nethod and a cold reserving
bag, which are capable of keeping the purchased chilled goods such as
frozen goods and the like at | ow tenperatures for several hours.

According to a first aspect of the present invention, the above objects of

the present invention are acconplished by providing: A conpact
rapid chilling system conpri sing: : a liquefied-gas cylinder filled
with a liquefied gas; a cylinder holder for holding the

| i quefi ed-gas cyhbodimentaof] the system afcti malesbok inyenteehon the cylinder

hol der, the control box _being provided with a _nozz]e for ing a jet of
t he Ilquefled gas throuf hgaﬁ?éﬁe%tRQ¥§H§ﬁE&YQ:V&&Wv@f qphén$?éii§fﬂﬁﬂ gas being

or ovi ded wi th aSEIIRDTs oS ORSFON HoRtP bt eiegts RaPdfi SR™sRST'dn’ BEETRC
t he above objecfs of the present invention are acconplished by providing:

4
Fig. 3 is a perspective view of the control box of

the system of the present invention shown in Fig. 1,
illustrating the construction of the control box;

Fig. 4 is a perspective view of a lid portion of a
compact cold reserving container used in the system of the
present invention shown in Fig. 1, illustrating the
construction of the lid portion;

Fig. 5 is a perspective view of another type of the
1id portion of the compact cold reserving container used in
the system of the present invention shown in Fig. 1,
illustrating the construction of the lid portion;

Fig. 6 are side views of the lid portion of the
compact cold reserving container used in the system of the
present invention shown in Fig. 1, illustrating the
compression means of the lid portion in operation;

Fig. 7 1s a perspective view of a medium—sized or a
large-sized cold reserving container used in the system of
the present invention shown in Fig. 1; |

Fig. 8 is a perspective view of an installation
example of another embodiment of the system of the present

invention;



A cél d reserving method conprising the steps of: provi ding a
| i quefi ed-gas supply space in an upper portion of a col d-reserving

‘contai ner; supplying a liquefied gas into the upper portion of the
col d-reserving contai ner to produce carbon di oxi de snow t herein; and
conpressing the carbon di oxi de snow. In addition, the above

obj ects of the present invention are acconplished by providing: A
cold reserving nmethod for reserving chilled goods at | ow tenperatures,
conprising the steps of: supplying a liquefied gas into a

cont ai ner '

Figs. 9(A), 9(B) and 9(C) are graphs illustrating a
high degree of effectiveness of the method of the present
invention;

Fig. 10 is a perspective view of further another
embodiment of the present invention, illustrating the
construction and the usage thereof;

Fig. 11 is a perspective view of the cold reserving
container used in further another embodiment of the present
invention, illustrating the container in construction;

Figs. 12(A) and 12(B) are perspective views of a
first embodiment of the cold reserving bag of the present
invention, illustrating the construction and the usage
thereof;

Figs. 13(A) and 13(B) are a perspective and a side
view of a second embodiment of the cold reserving bag of the
present invention, illustrating the construction and the
usage thereof, respectively; _

Figs. 14(A) and 14(B) are a perspective and a side
view of a third embodiment of the cold reserving bag of the
present invention, illustrating the construction and the
usage thereof, respectively;

Figs. 15(A) and 15(B) are a perspective and a side
view of a fourth embodiment of the cold reserving bag of the
present invention, illustrating the construction and the

usage thereof, respectively;



confaining t he goods, which a nere consumer purchased, so that carbon
di oxi de snow i s produced in the container, whereby the interior of the

‘container is cool ed. Further, the above objects of the present

i nvention are acconplished by providing: A col d reserving bag
conpri si ng: a liquefied-gas supply space into which a Iiquefied
gas is supplied; and a chill ed-goods storage space, which is
constructed of the |iquefied-gas supply space or of another space adjacent
to the liquefied-gas supply space. BRI EF DESCRI PTI ON OF THE
DRAW NGS Fig. | is an exploded perspective view of an

Figs. 16(A) and 16(B) are a perspective and a side
view of a fifth embodimeht of the cold reserving bag of the
present invention, illustrating the construction and the
usage thereof, respectively;

Fig. 17 is a perspective of a sixth embodiment of
the cold reserving bag of the present invention,
illustrating the construction and the usage thereof;

Fig. 18 is a perspective of another embodiment of
the rapid chilling system of the present invention;

Fig. 19 is a side view of the nozzle used in the
rapid chilling system of the present invention shown in Fig.
18, illustrating the construction of .the nozzle;

Fig. 20 is a perspective of further another
embodiment of the rapid chilling system of the present
invention; and

Fig. 21 is a side view of the nozzle used in the
rapid chilling system of the present invention shown in Fig.
20, illustrating the construction of the nozzle.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinbelow, the present invention will be
described in detail with reference to the accompanying
drawings.

Referring now to Fig. 1, there is shown a first
embodiment of a compact rapid chilling system of the present

invention, in which: the reference 1 denotes a liquefied-gas
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enbodi nent of the system of the present invention; Fig. 2is a
perspective view of an installation exanple of the systemof the present

invention shown in Fig. 1; Fig. 3 is a perspective view of the
control box of the systemof the present invention shown in Fig. 1,

Il lustrating the construction of the control box; Fig. 4is a
perspective viewof a lid portion of a conpact cold reserving contai ner
used in the systemof the present invention shown in Fig. 1, illustrating
the construction of the-lid portion; Fig. 5is a perspective view
of another type of the |lid portion of the conpact cold reserving container
used in the system of the present invention shown in Fig. 1, illustrating

t he constructi onybinddre flil tedovitthohjquid carbon Figxide mreléguied vi ews of the

lid portion of the conpact cold reserving gontainer used iin the system of

the present i nvéhFIQﬁ?nyhémh ¢ 1pdgr hﬂldﬁglfhﬁlhﬁéahﬁgt ébﬂ%ﬁéiﬁgr &S neans

of the Iid portign.in_operation, | QeI ecti view of a

medi um si zed or _Cgi]]rré% e-Si %}:‘#j rcﬁp[adc?rétggrlv:ﬁ_%)g fcltz)(r?fiz}’ﬁ"eor%%lr&ég | r}%?he system

of the present bwﬁmwﬁow@m,' RhFbukh ¥hich box 3 tha)1i8ubicd Rasspgctive
a

vi ew of an inst ation exanple of another enbodi nent of the systemof the

present inventieuapplied to a cold reserving container 19 (shown in Fig. 2).
The container 19 may be made of any adequate material, for
example such as foamed material, paper, upholstered material
and the like, and may assume a boxy shape including any
folding type when the container 19 is relatively small. On
the other hand, when the container 19 is medium or large in
size, the container 19 may be made of plastics, and/or
metals such as aluminum and the like. The liquefied—gas
cylinder 1 is provided with a handle grip ring 4 in its
upper surface. The handle grip ring 4 is connected with a
main body of the liquefied—gas cylinder 1 through a
plurality of connecting members, in one of which members is
formed a catching hole 5.

On the other hand, the cylinder holder 2 is
constructed of: a post 6; a pipe framework 7 connected with
an upper and a lower end portions of the post 6 to hold the
liquefied-gas cylinder 1 therein; and, in general, three
casters 8. The post 6 is provided with a jack 10 in its
upper—end portion for vertically driving a hook member 9.
This hook member 9 is capable of engaging with the catching

hole 5 of the liquefied-gas cylinder 1. Consequently, the
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6 Figs. 9(A), 9(B) and 9(C) are graphs illustrating a
hi gh degree of effectiveness of the nethod of the present invention;

Fig. 10 is a perspective view of further another enbodi nent of the present
invention, illustrating the construction and the usage thereof;

Fig. 11 is a perspective view of the cold reserving container used in
further anot her enbodi nent of the present invention, illustrating the
container in construction; Figs. 12(A) and 12(B) are perspective
views of a first enbodi nent of the cold reserving bag of the present

i nvention, illustrating the construction and the usage

cylinder 1 is held by the cylinder holder 2 in a condition
in which its catching hole 5 is engaged with the hook member
9 of the holder 2. In storage, the liquefied-gas cylinder 1
is put on the floor or the ground. When moved, the
liquefied-gas cylinder 1 is lifted off by means of the jack
10 of the cylinder holder 2. In this lifting off, since the
liquefied-gas cylinder 1 is subjected to a single-point
support provided by the hook member 9, the cylinder 1 tends
to tilt. However, Such tilt of the cylinder 1 is limited by
a projection 11, which is provided in a lower—end portion of
the post 6 of the cylinder holder 2 to abut against. an outer
peripheral surface of the cylinder 1.

The pipe framework 7 is provided with a handle bar
12, which is across the post 6 from the liquefied-gas
cylinder 1, and extends upward and outward. Further, the
pipe framework 7 is provided with a plurality of anchoring
pieces 13 in its appropriate portions, through which pieces
13 the pipe framework 7 is fixed to the wall of the
cargo—carrying platform of the vehicle. In moving the system
of the present invention, the system is pushed through the
handle bar 12. As is clear from Fig. 2, the post 6 is
provided with a control-box fixing piece 14 and a
control-box carrying plate 15 in an upper—end and a
lower-end portion of its outer surface, respectively. The

control-box carrying plate 15 projects forward from the
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t her eof ; Figs. 13(A) and 13(B) are a perspective and a side view
of a second enbodi nent of the cold reserving bag of the present invention,
illustrating the construction and the usage thereof, respectively;

Figs. 14(A) and 14(B) are a perspective and a side view of a third

enbodi nent of the cold reserving bag of the present invention, illustrating
the construction and the usage thereof, respectively; Figs. 15(A)
and 15(B) are a perspective and a side view of a fourth enbodi ment of the
cold reserving bag of the present invention, illustrating the construction
and the usage thereof, respectively;" 7

outer surface of the post 6.

The control box 3 is provided with an anchoring
piece 16 in its upper surface. The piece 16 corresponds in
position to the control-box fixing piece 14. Further, the
control box 3 has one of its side surfaces be capable of
opening downward so as to form a container-carrying table
17. In mounting the container 19 on the thus formed table
17, the table 17 is kept horizontal by means of at least one
leg member 18 provided in a lower surface of the table 17.

The control box 3 is connected with the
liquefied-gas cylinder 1 through a charging hose 20 through
which the liquefied gas is introduced into the control box
3. The thus introduced liquefied gas is supplied, through an
electromagnetic valve, to the nozzle 23 projecting from a
panel surface 22 of the control box 3. In general, the
nozzle 23 is capable of moving back and forth. For example,
the nozzle 23 is always urged forward under the influence of
a resilient force exerted by a spring and like means, and is
projected forward when the container-carrying table 17 is
opened to assume its horizontal position.

In the panel surface 22 of the control box 3, there
are provided a safety switch 24 and a plurality of control
switches 25. In general, the safety switch 24 is turned on
and off when the container—carrying table 17 is opened and

closed, respectively. Consequently, it is possible to
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Figs. 16(A) and 16(B) are a perspective and a side view of a fifth

enbodi nent of the cold reserving bag of the present invention,
illustrating the construction and the usage thereof, respectively;

Fig. 17 is a perspective of a sixth enbodi nent of the cold reserving bag of
the present invention, illustrating the construction and the usage thereof;
Fig. 18 is a perspective of another enbodinent of the rapid chilling system
of the present invention; Fig. 19 is a side view of the nozzle
used in the rapid chilling system of the present invention shown in Fig.
18, illustrating the construction of the nozzle; Fig. 20 is a
perspective of further another enbodi nent of the rapid chilling system of
the present invenevent, thadsystem of the gresenti dnyertids §remyhsinghe nozzl e

used in the rapid chjllin syst§n1of t.he pr s%gt I nvention shown in Fig.
20, illustratin§NeheElzegn R 3R htHFIﬂHeWﬁH§&I e contalepagFlyp ON OF THE
PREFERRED EMBOD . r e | .o e t ti ' be
described in de{tg/ﬁg@q Sr%]foegraghcglptqglet ﬁ/gh%{gglgﬁ%’aﬁ%n&bﬁ?% ﬁg’gtx\héé

25 are constructed of a plurality of button switches, which

are used to select a desired cooling temperature and a
desired period of cooling time both required for a cold
reserving operation, for example such as those of freezing,
refrigerating, and cooling when the goods are subjected to
short—, medium—, or great-distance transport. A power switch
is also provided in the panel surface 22 of the control box
3 in the vicinity of one of these control switches 25.
Consequently, in operation, the electromagnetic valve (not
shown) of the system of the present invention is controlled
through such control switches 25 to regulate the amount of
the liquefied gas ejected from the nozzle 23.

Fig. 2 shows one of examples of the use of the
system of the present invention, in which the system is
placed in a corner of a load-carrying platform of a light
truck. In this case, the system has its anchoring pieces 13
fixed to a side wall 26 of the load—carrying platform, onto
which the liquefied—gas cyinder 1 is loaded. At this time,
the control box 3 has its panel surface 22 face toward the
outside of the load-carrying platform. Further, as is clear
from Fig. 2, in front of the control box 3, the

load-carrying platform provides an ample space for the
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Refgrring now to Fig. 1, there is showmn a first enbodi nent of a conpact
rapid chilling systemof the present invention, in which: the reference 1
dengtes a |iquefied-gas 8

cylinder filled with liquid carbon dioxide or liquid nitrogen; 2 a cylinder
hol der for holding the |iquefied-gas cylinder 1; and, 3 a control box
fixedly nounted on the cylinder holder 2, through which box 3 the liquefied
gas is supplied to a cold reserving container 19 (shown in Fig. 2). The
container 19 may be nmade of any adequate material, for exanple such as
foamed material, paper, upholstered material and the |like, and nay assune a
boxy shape including any

container—carrying table 17 placed in its horizontal

position.

In use, the container—carrying table 17 is pulled

forward so as to assume its horizontal position. After that,

the container 19 is placed onto the container—carrying table

17, and then pushed rearward so as to slide on the table 17,

whereby the container 19 has a nozzle—catching portion of

its boxlike lid 19a connected with the nozzle 23 of the

control box 3. Then, the power switch (not shown) of the

system of the present invention is turned on. Under such

circumstances, the control switches 25 are operated to

select a desired operation, for example such as those of

freezing, refrigerating and the like in short-, medium—-, or

great-distance transport of the goods, so that a

predetermined amount of the liquefied gas is injected into

the container 19 through the nozzle 23.

Figs. 4 to 6 show examples of the boxlike lid 19a

of the container 19 in cohstruction when liquid carbon

dioxide is used as the liquefied gas. The boxlike lid 19a

shown in Fig. 4 has its outer surfaces constructed of

heat—-insulating material with the exception of its bottom

surface. Provided in this bottom surface is a snow receiver

28, which is made of any proper material, for example such

as filter materials, a gas—permeable material such as meshes

and the like, or constructed of a metal plate and like
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folding type when the container 19 is relatively small. On the other hand,
when the container 19 is nediumor large in size, the container 19 may be
made of plastics, and/or netals such as alum numand the like. The

| i quefied-gas cylinder 1 is provided with a handle grip ring 4 in its upper
surface. The handle grip ring 4 is connected with a main body of the

| i quefi ed-gas cylinder 1 through a plurality of connecting nenbers, in one
of which nmenbers is forned a catching hole 5. On the ot her hand,
the cylinder holder 2 is constructed of: a post 6; a pipe framework 7
connected with an upper and a |lower énd portions of the post 6 to hold the
liquefied-gas cylinder 1 therein; and, in general, three casters 8. The
post 6 is provimnemberst hla ﬂa&clboxﬂ)lkm l|11d519£prﬂlowenm daet i én ther vert ically

driving a hook nmenmber 9. This hook n%gp s,capaple of e with the
cat ching hol e She#zkensatrluing Peat iR dey apov §8H§$ﬁq%% tﬂ a

9 connector 29, which is provided in one of side surfaces of
the boxlike lid 19a. Also provided in such one of the side
surfaces of the boxlike lid 19a is a pressure-sensor
receiving hole 30. Through this hole 30, a pressure sensor
31, which is mounted on a support member 32 fixed to the
nozzle 23, is inserted into the boxlike lid 19a.

Further provided in the boxlike lid 19a is a
compression means such as a compression plate 34 for
compressing carbon dioxide snow, which is produced by
supplying the liquefied gas into the boxlike lid 19a. The
carbon dioxide snow thus compressed forms a snow block.
Although the compression plate 34 shown in Figs, 4 and 6
compresses the carbon dioxide snow from above in a vertical
direction, .it is also possible for the compression means to
compress the carbon dioxide snow in a horizontal direction.
As is clear from Fig. 6, the compression plate 34 is mounted
on a ceiling wall of the boxlike lid 19a through a pair of
swinging arms 35. Connected with one of these swinging arms
35 is a handle 36, which projects from the boxlike 1lid 19a
outward, as shown in Fig. 4. In snow-compression operation,.
when the operator rotates the handle 36, the swinging arms
35 are swung downward from their horizontal positions to

move the compression plate 34 downward, so that the carbon
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cylinder 1 is held by the cylinder holder 2 in a condition in which its
catching hole 5 is engaged with the hook nenber 9 of the holder 2. In
storage, the liquefied-gas cylinder 1 is put on the floor or the ground.
When noved, the liquefied-gas cylinder 1 is lifted off by means of the jack
10 of the cylinder holder 2. In this lifting off, since the |iquefied-gas
cylinder 1 is subjected to a single-point support provided by the hook
menber 9, the cylinder 1 tends to tilt. However, Such tilt of the cylinder
lislimted by a projection 11, which is provided in a | ower-end portion
of the post 6 of the cylinder holder 2 to abut against an outer peripheral
surface of the cylinder 1. The pipe framework 7 is provided with a
handl e bar 12, whiozbdé ssrer pseduded pnsthes showmrdceaever Pefisedempressgtli nder
1, and extends upward and oufward., Further,  the pipe framework 7 is
provided with aipitarthe t%ﬂot?{fbh?ﬁihcﬁs?ﬁgﬁﬂ-e@es 13 in its appropriate

portions, through which pieces 13 thgksi e frag&mork.? .s fixed to the wall
of the cargo-carrying plat 81frﬁl1?f NPA% tcPE SRVt Ed)gth lssystem of the

present inventiQu,,tb¢ &Y Shgdks SwiRUSPRS dHer RSN -REtching portion or
connector 29 of the boxlike lid 19a. On the other, the
nozzle 23 shown in Fig. 5 assumes a flat shape, and is
therefore adapted to engage with the nozzle—catching portion
or elongated hole 37 of the boxlike lid 19a. In this case,
such elongated hole 37 is ample in size for the nozzle 23 so
as to permit the pressure sensor 31 to enter the elongated
hole 37 together with the nozzle 23. As is clear from Fig.
5, the nozzle 23 and the pressure sensor 31 are fixedly
mounted in a flat packing member 38.

In the example shown in Fig. 5, a cold reserving
member 40 is mounted on an inner bottom surface of the
boxlike 1lid 19a. The cold reserving member 40 enhances
time-delayed cooling effects when a so—called soft-block dry
ice (described later) is used in the boxlike lid 19a. The
place, in which the cold reserving member 40 is mounted, is
not limited to the bottom surface of the boxlike lid 19a. In
other words, the cold reserving member 40 may be mounted on
any other portion of the boxlike lid 19a, for example such
as 1its side surfaces or ceiling surface. It is not
necessarily required to mount the cold reserving member 40

on the entire surface of the boxlike lid 19a.
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handl e bar 12. As is clear fromFig. 2, the post 6 is provided with a
control -box fixing piece 14 and a control-box carrying plate 15 in an
‘upper-end and a |l ower-end portion of its outer surface, respectively. The
control -box carrying plate 15 projects forward fromthe

10 outer surface of the post 6. The control box 3 is
provided with an anchoring piece 16 in its upper surface. The piece 16
corresponds in position to the control-box fixing piece 14. Further, the
control box 3 has one of its side surfaces be capabl e of

In use, for example, as shown in Fig. 2, the
compact rapid chilling system of the present invention
having the above construction is mounted on the
load—-carrying platform of the light truck. Under such
circumstances, the container—carrying table 17 is pulled
forward so as to assume its horizontal position. After that,
the container 19 is placed onto the container—carrying table
17, and then pushed rearward so as to slide on the table 17,
whereby the container 19 has: the connector 29 of its
boxlike lid 19a connected with the nozzle 23 of the control
box 3, as shown in Fig. 4; or, the elongated hole 37 of its
boxlike 1id 19a receive the nozzle 23 of the control box 3
therein, as shown in Fig. 5. Then, the power switch (not
shown) of the system of the present invention is turned on.
Under such circumstances, the control switches 25 are
operated so that a predetermined amount of liquid carbon
dioxide is injected into the boxlike lid 19a. In this
control of the amount of liquid carbon dioxide, for example,
a pressure inside the boxlike lid 19a is measured by means
of the pressure sensor 31. When the thus measured pressure
reaches a preset value, the electromagnetic valve (not
shown) of the system of the present invention is closed.

In general, liquid carbon dioxide is filled in the
liquefied—gas cylinder 1 at a pressure of 20 KgF/cm2 G,

provided that the cylinder 1 is heat-insulated by means of
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openi ng downward so as to forma container-carrying table 17. In nounting

t he cont ai ner

19 on the thus forned table 17, the table 17 is kept

horitzontal by neans of at |east one | eg nenber 18 provided in a | ower
surface of the table 17. The control box 3 is connected with the
| i quefied-gas cylinder 1 through a charging hose 20 through which the

|l i quefied gas is introduced into the control

box 3. The thus introduced

|l iquefied gas is supplied, through an el ectromagnetic valve, to the nozzle

23 projecting froma panel surface 22 of the control box 3. In general,

t he

nozzle 23 is capable of noving back and forth. For exanple, the nozzle 23
“i1s always urged forward under the influence of a resilient force exerted by
a spring and |ikediman¥hethel $iguia] earbsh fdiowdde ihejetted from the

container-carrying table 17 is opened to assune its horizontal

posi tion.

In the panel sulfquedipg-gds tciyéinden rloltbooons temheratugee pudyiededtomsaf ety
swtch 24 and a, pl naIiLy of contral

switch 24 is tuk 1ghe

opened and cl osgdy; fegpesdd. v oY thSUAIBOH Hdrt de! Ends® 1REFEINIL 1hO

volume, an approximately 47 percent by volume thereof forms
carbon dioxide snow (i.e., snow dry ice), and the remaining
approximately 53 percent by volume thereof forms carbon
dioxide gas. Since the carbon dioxide snow is very large in
surface area and brought into contact with air through such
large surface area, its evaporation is enhanced. The thus
enhanced evaporation of the carbon dioxide snow is capable
of rapidly chilling the goods but unable to keep alive the
carbon dioxide snow itself for a long period of time.
Consequently, in the present invention, in order to
increase an available period of cold reserving time, the

carbon dioxide snow is compressed into a block, so that the

"total surface area of the carbon dioxide snow is decreased,

whereby the evaporation rate of the carbon dioxide snow is
also decreased. Incidentally, the above—mentioned block is
not solid, but relatively soft so as to be formed as a soft
snow block. In this case, the degree of compaction in such
soft snow block is controlled so as to adjust in length the
available period of cold reserving time for the goods
contained in the container 19.

In the embodiment of the system of the present
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prevent the systemof the present invention from being energized in a
condition in which the container-carrying table 17 is closed. On the other
hand, the control switches 25 are constructed of a plurality of button

sw tches, which are used to select a desired cooling tenperature and a
desired period of cooling tinme both required for a cold reserving
operation, for exanple such as those of freezing, refrigerating, and

cool ing when the goods are subjected to short-, nmedium, or great-distance
transport. A power switch is also provided in the panel surface 22 of the
control box 3 in the vicinity of one of these control sw tches 25.
Consequently, in operation, the el ectromagnetic valve (not shown) of the
system of the pmeeshion hagang othe sbewmtcoostrutttionouginaudhecdegrad ofwi t ches

25 to regulate the anpunt of the |iquefied gas ejected fromthe pnozzle 23.
Fig. 2 shows orFé’mBPCE%h'ﬁlfeEh%fsotfﬁegt&’(elbchf rfiepsygﬁe%aﬂ @Hsi%r ent

ention, Wb YA R sPAEC e ReSe! B ol oBr R Y

pi eces 13 for indicating the angle of rotation of the handle 36 is
provided in a desired side surface of the container 19 or of
its boxlike lid 19a.

Figs. 9(A), 9(B) and 9(C) are graphs, in which:
temperatures in the interior of the container 19 are shown
in solid lines; and, temperatures in the surfaces of the
goods are shown in dotted lines. More specifically, Fig.

9(A) is a graph showing temperature variations in a
condition in which the carbon dioxide snow itself (not
compressed) is used. Fig. 9(B) is a graph showing
temperature variations in a condition in which the soft snow
block is used without using the cold reserving member 40.
Fig. 9(C) is a graph showing temperature variations in a
condition in which both the soft snow block and the cold
reserving member 40 are used.

In the graph shown in Fig. 9(A), the interior of
the container 19 is cooled to a temperature of less than or
equal to —35 degrees centigrade within several tens of
minutes of ejection of carbon dioxide gas, so that the
surface temperatures of the goods are also rapidly decreased
in accordance with the temperature of the interior of the

container 19. After that, the temperature of the interior of
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fixéd to a side wall 26 of the | oad-carrying platform onto which the
| i quefied-gas cyinder | is |oaded. At this tine, the control box 3 has its
panel surface 22 face toward the outside of the |oad-carrying platform

Further, as is clear fromFig. 2, in front of the control box 3, the
| oad-carrying platformprovides an anple space for the

12 container-carrying table 17 placed in its horizonta
posi tion. In use, the container-carrying table 17 is pulled

forward so as to assune its horizontal position. After that, the container

19 is placed onto the container-carrying table

the container 19 increases rapidly. After a lapse of

approximately one hour from such ejection, they (i.e., the

surface temperatures of the goods and the temperature of the

interior of the container 19) are coincident with each other

at a certain temperature (hereinafter referred to as the

saturation temperature). After that, they slightly and

gradually increase. Under such circumstances, any large

variations in temperature do not appear in the graph of Fig.

9(A) until approximately twelve hours elapse. Consequently,

the method described above is useful in a short-distance

transport of the goods, provided that such short-distance

transport is completed within a brief period of twelve

hours. Consequently, the above method is not available in a

medium— and a long—distance transport both requiring a

period of time more than twelve hours to complete.

In the graph shown in Fig. 9(B), since the soft

snow block is used in this case, the evaporation rate of the

soft snow block is slowed down. Consequently, any rapid

decrease in temperature of the interior of the container 19

as is in the graph of Fig. 9(A) is not observed here. As is

clear from Fig. 9(B), the temperature in the interior of the

container 19 ralatively slowly decreases, and reaches its

lowest value after a lapse of from approximately three to

approximately four hours. After that, the temperature in the

interior of the container 19 slowly increases, and reaches
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17, and then pushed rearward so as to slide on the table 17, whereby the
container 19 has a nozzl e-catching portion of its boxlike Iid 19a connected
with the nozzle 23 of the control box 3. Then, the power sw tch (not shown)
of the systemof the present invention is turned on. Under such

ci rcunst ances, the control switches 25 are operated to select a desired
operation, for exanple such as those of freezing, refrigerating and the
like in short-, medium, or great-distance transport of the goods, so that
a predeterm ned amount of the liquefied gas is injected into the container

19 t hrough the nozzle 23. Figs. 4 to 6 show exanpl es of the
boxlike lid 19a of the container 19 in construction when |iquid_carbon
di oxi de i s usedits eghélibrjusf s¢dtgafteThe lapsei kE anproxdmatsiovwaielt Fig. 4

xcept i on of i tASWG O St CIB6T #9Gi ASdeth thAi SUHGRPOROLHPEEST O snow
eceL e 20 D doaaleda, AR Ot BT LE PSS B 2
constructed of ghdalagk ﬂﬁﬁﬁé% %@dtﬁdﬂ<%f the interior of the container 19,13
and reaches its saturation temperature after a lapse of
approximately six hours. After that, the surface
temperatures of the goods reach an equilibrium state at a
temperature lower than that of the interior of the container
19, and keep this equilibrium state. Consequently, a
transportation period of time available in case of Fig. 9(B)
is two times as long as that available in case of Fig. 9(A).
In the graph shown in Fig. 9(C), the cold reserving
member 40 is first cooled by the soft snow block, and then
the interior of the container 19 is cooled through this cold
reserving member 40. Consequently, the cooling effects are
retarded in this case. More specifically, both the
temperature in the interior of the container-19 and the
surface temperatures of the goods reach their lowest values
after a lapse of approximately eight hours, and reach their
saturation temperatures after a lapse of approximately
twelve hours, as is clear from Fig. 9(C). After that, these
temperatures show substantially no variation until 48 hours
elapse from the ejection of carbon dioxide gas.
Consequently, a transportation period of time available in

case of Fig. 9(C) is two times as long as that available in
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menbers. In the boxlike Iid 19a shown in Fig. 4, the nozzle-catching
portion described above is constructed of a connector 29, which is provided
in one of side surfaces of the boxlike lid 19a. Al so provided in such one
of the side surfaces of the boxlike lid 19a is a pressure-sensor receivVving
hol e 30. Through this hole 30, a pressure sensor 31, which is nounted on a
support nenber 32 fixed to the nozzle 23, is inserted into the boxlike |id
19a. Further provided in the boxlike lid 19a is a conpression
means such as a conpression plate 34 for conpressing carbon di oxi de snow,
which i s produced by supplying the liquefied gas into the boxlike |lid 19a.
The carbon di oxi de snow t hus conpressed forns a snow bl ock. Although the
conpr essi on pl actesaofsFéan 9B)Fi gs, 4 and 6 conpresses the carbon di oxide

snow from above in a vertic irection, it.i SO possjble, for, the
conpressi on means to co ﬁe?s S?‘HES c,aarlﬂb”ﬁe'ééf%?%dzﬂ%‘apﬁﬁi%t%laﬁont al

direction. hard-side container 41, to which the system of the present

invention is applied. In this case, a liquefied—gas supply
chamber 42 is provided in an inner ceiling area of the
hard-side container 41. Provided in an upper portion of an
outer wall of the hard container 41 are: a connector 43
through which the liquefied—gas supply chamber 42 of the
hard container 41 is connected with the nozzle 23 of the
control box 22; and, a pressure—sensor receiving hole 44 for
receiving the pressure sensor 31 of the control box 22
therein. Further, provided in the liquefied-gas supply
chamber 42 of the hard container 41 is a compression means
for compressing the carbon dioxide snow, i.e., snow dry ice.

Fig. 8 shows the load-carrying platform of the
light vehicle, to which the system of the present invention
is applied. In this case, the cylinder holder 2 is not used.
Conseqeuntly, the control box 3 has its container—carrying
table 17 exposed to the outside, and fixedly mounted on a
side wall of the load-carrying platform of the light
vehicle, 1in which the container—carrying table 17 is capable
of falling down outward.

A cylinder-mounting space 45 is provided in the
load—carrying platform as to be adjacent to a mounting space

of the control box 3. The liquefied-gas cylinder 1 is
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As is clear fromFig. 6, the conpression plate 34 is nmounted on a ceiling
wal | of the boxlike lid 19a through a pair of sw nging arns 35. Connected
with one of these swinging arnms 35 is a handle 36, which projects fromthe
boxli ke lid 19a outward, as shown in Fig. 4. In snow conpression operation,
when the operator rotates the handle 36, the swinging arns 35 are swung
downward fromtheir horizeontal positions to nove the conpression plate 34
downward, so that the carbon 14

di oxi de snow produced on the snow receiver 28 is conpressed into the snow

bl ock (see Fig. 6).
received in the cylinder—-mounting space 45, in which the
liquefied-gas cylinder 1 is replaced with a new one when
exhaused. In Fig. 8, the reference numeral 46 denotes a door
for the cylinder—-mounting space 45.

In an example shown in Fig. 10, a large-sized
container 47 is used. In this case, the rapidly chilling
system of the present invention is of a movable type, in
which a gun—-type nozzle 48 is mounted on a front—end portion
of a flexible tube 49 extending from the control box 3. In
use, the rapid chilling system of the present invention is
moved toward the large-sized container 47. Then, the nozzle
48 of the rapid chilling system of the present invention is
inserted into a nozzle-catching hole 50 of the large—sized
container 48. After that, a trigger of the nozzle 48 is
operated so that the liquefied gas is supplied to the
large-sized container 47.

Fig. 11 shows an example of a boxlike 1lid 19b for
the cold reserving container (not shown) when liquid
nitrogen is used as the liquefied gas. This boxlike 1lid 19b
has substantially the same construction as that of the xlike
lid 19a shown in Fig. 4, with the exception of the following
difference in construction therebetween. Namely, such
difference in construction between these lids 19b and 19a
is: that the boxlike lid 19b is provided with a plurality of

vent holes 52 in its upper and/or side surfaces, which holes
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As for the nozzle 23, one shown in Fig. 4 is adapted to engage with the the
nozzl e-cat ching portion or connector 29 of the boxlike lid 19a. On the
other, the nozzle 23 shown in Fig. 5 assunes a flat shape, and is therefore
adapted to engage with the nozzl e-catching portion or elongated hole 37 of
the boxlike Iid 19a. In this case, such elongated hole 37 is anple in size
for the nozzle 23 so as to permt the pressure sensor 31 to enter the

el ongated hole 37 together with the nozzle 23. As is clear fromFig. 5, the
nozzl e 23 and the pressure sensor 31 are fixedly nounted in a flat packing
menber 38. In the exanple shown in Fig. 5, a cold reserving nenber
40 is mounted on_an inner bottom surface of the boxlike |lid 19a. The cold
reservi ng menbeb24aregeagtakly icepstEnchadd of voiplngatiteofsshpkh a so-call ed

ft-block dry i i bed later) i d i th Like lid 19a. Th
o1 ace, i vhi th ERRSETOLPRC GV gt DAL TOAnth Rttt |1 m ted to
the bottom surfag rrsasilila H@éﬂé.fggéipenﬂa%in%%d}%%ﬁsw Qﬁ? I% igel d

reservi ng nmenber e noun .on any ofher portion o e boxlike lid
19a, for exanpl &ig#ClBaqs 10bsard dabstdritieddyothe &b nth ehbaeestioh. i s not

necessarily required to mount the cold reserving nenber 40 on the entire
surface of the boxlike When ltgw cold reserving member 40 is used ini%he

system of the present invention in which liquid nitrogen is
used as the liquefied gas, it is possible to adjust the
cooling power of liquid nitrogen so as to be moderate in its
effects upon the goods, though the cooling power of liquid
nitrogen reaches a temperature of less than -100 degrees
centigrade. Further, the cold reserving member 40 also
functions to retard the cooling action of liquid nitrogen
upon the goods, as is in the case of liquid carbon dioxide.

As for the system of the present invention, it is
easy to load the system onto the vehicles and also easy to
transfer it. Consequently, it is possible to use the system
of the present invention in transportation and delivery of
the chilled goods, and also in storage of foods and
medicines when the emergency and disasters occur, and
further in construction sites, on fishing boats, in
campsites, and, in like situations.

Now, a cold resefving bag of the present invention
will be described.

Figs. 12(A) and 12(B) show an embodiment of the

cold reserving bag of the present invention, which
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In use, for exanple, as shown in Fig. 2, the conpact rapid chilling system
of the present invention having the above construction is nounted on the

| oad-carrying platformof the light truck. Under such circunstances, the
container-carrying table 17 is pulled forward so as to assune its

hori zontal position. After that, the container 19 is placed onto the
container-carrying table 17, and then pushed rearward so as to slide on the
table 17, whereby the container 19 has: the connector 29 of its boxlike lid
19a connected with the nozzle 23 of the control box 3, as shown in Fig. 4;
or, the elongated hole 37 of its boxlike lid 19a receive the nozzle 23 of

the control box therein, as shown.n Fig. 5. .Then, the power sw tch (not
shown) of the Apet tlr'?esbi“%g‘é?ﬁ iPneRRRiTIRLE QL GrdeBroded with a

bag body 62 preferably made of heat-insulating material.
Formed in an upper—end portion of the bag body 62 are: an
opening portion 64; and, a lapel portion 63 for covering the
opening portion 64. Suitable fastening means 65 and 65a are
fixedly mounted on an upper—end portion of a rear inner
surface and an upper—end portion of a front outer surface of
of the bag body 62, respectively. The fastening means 65,
65a may be constructed of repetitive—use fasteners, for
example such as: hook—and-loop fasteners such as velcro
tapes and the like; adhesive layers; and, like fasteners.
In use, the lapel portion 63 of the cold reserving
bag 61 is pulled up to open the opening portion 64 of the
bag 61, so that the goods are inserted into the bag 61.
After completion of insertion of the goods into the bag 61,
the lapel portion 63 is pulled down so as to have the
fastening means 65, 65a firmly.engaged with each other,
whereby the opening portion 64 of the bag 61 is closed with
the exception of a side—end portion of the opening portion
64, which side-end portion forms a nozzle-insertion hole
64a. Then, the nozzle 66 is inserted into the
nozzle-insertion hole 64a of the bag 61. Under such
circumstances, the power switch (not shown) of the rapid
chilling system of the present invention is turned on. In

this case, the power switch may be turned on when the user
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Under such circunmstances, the control switches 25 are operated so that a
predeterm ned anount of |iquid carbon dioxide is injected into the boxlike
lid-19a. In this control of the anount of |iquid carbon dioxide, for
exanple, a pressure inside the boxlike lid 19a is neasured by neans of the
pressure sensor 31. Wen the thus neasured pressure reaches a preset val ue,
the el ectronagnetic val ve (not shown) of the system of the present
i nvention is closed. In general, liquid carbon dioxide is filled
in the liquefied-gas cylinder 1 at a pressure of 20 KgF/cn2 G provided
that the cylinder 1 is heat-insulated by neans of
16

pushes his ten-yen coin into a coin slot of the system of

the present invention. When the power switch is turned on, a

preset amount of the liquefied gas is ejected from the

nozzle 23 of the system through the electromagnetic valve

(not shown) of the system.

Figs. 18 to 21 show additional embodiments of the

rapid chilling system of the present invention installed in

department stores, supermarkets and the like. In the

drawings: the reference numeral 110 denotes a liquefied-gas

cylinder; and, 111 a control box mounted in a wall 112 and

connected with the liquefied—gas cylinder 110 through a

flexible hose 110a. The control box 111 is provided with a

working table 113, which also serves as a lid 113. In use,

the 1id 113 is pulled forward, and assumes its horizontal

position. Under such circumstances, the user is capable of

performing injection of the liquefied gas into the cold

reserving bag 61. The nozzle 66 shown in Fig. 18 is fixedly

mounted on the control box 111. On the other hand, the

nozzle 66 shown in Fig. 20 may be pulled out of the control

box 111.

A plurality of selecting switches 114 are provided
in the control box 111. These selecting switches 114 are
constructed of, for example such as: a button for selecting

one—hour cold reservation; a button for selecting two—hour

cold reservation; and, a button for selecting three—hour
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vaccum Wien the liquid carbon dioxide is ejected fromthe |iquefied-gas
cylinder 1 at roomtenperature, such ejection immediately increases the
‘vol une of carbon dioxide by a factor of 280. O the carbon dioxide thus

i ncreased in volune, an approximately 47 percent by volune thereof forns
carbon di oxi de snow (i.e., snow dry ice), and the remaining approxi mately
53 percent by volune thereof forns carbon dioxide gas. Since the carbon

di oxide snow is very large in surface area and brought into contact with
air through such large surface area, its evaporation is enhanced. The thus
enhanced evaporation of the carbon dioxide snow is capable of rapidly
chilling the goods but unable to keep alive the carbon dioxide snow itself

for a long peri@fddoketéf®ation. In opeFabs@fuahbhythd nsthesgireeserdnd nvention,
in order to increase an avail able period of cold reserving tine, the carbon

di oxi de snow i sleprepses sedlesitred duiltonk, ars @pphapr idie ameudt ofir thce area of
the carbon dioxide snow is decreased, mher?gy t he e%%poration rate of the

car bon di oxi de ]s"_f%l’ﬁ/f?:%d &#a&o 13@@3%‘%{? from&hgeneza s, 66¢ nehighoaBoMnt i oned
o ock 15 oL sl ecBilal SLPRYSha 30 he Pl 5o 86 B Byt ok ST
con 114,20 GL8E gL T T, gthgh) aerabeg, o coser i
enbodi ment of tdrawsygsemhef refleratcesanmieral 115 denotes a pilot lamp;

116 a coin inlet slot; and, 117 a coin return opening.

Fig. 19 shows another example of the nozzle 66, in

which a handle 119 is mounted on an upper surface of the

nozzle 66. Further, a bag clip 120 provided with sensors

(not shown) is swingably mounted on the upper surface of the

nozzle 66. In use, the bag clip 120 is pulled up by means of

the handle 119. Then, the nozzle—insertion hole 64a of the

bag 61 has its end portion sandwiched between an upper

surface of the nozzle 66 and the bag clip 120, so that the

nozzle 66 is inserted into the nozzle-insertion hole 64a of

the bag 61. After that, the bag clip 120 is released, and

brought into press—contact with the end portion of the

nozzle-insertion hole 64a of the bag 61. This condition is

detected by means of a sensdr mounted in the bag clip 120,

so that the rapid chilling system of the present invention

is ready for operating. In Fig.19, the reference numeral 121

denotes a rubber packing. In the system of the present

invention having the above construction, the bag clip 120 is

not necessarily required. In other words, the bag clip 120
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17 I nvention having the above construction, since the degree
of conpaction of the soft snow bl ock depends on an angle of rotation of the
handl e 36, preferably, an appropriate scale for indicating the angle of
rotation of the handle 36 is provided in a desired side surface of the
container 19 or of its boxlike lid 19a. Figs. 9(A), 9(B) and 9(CO
are graphs, in which: tenperatures in the interior of the container 19 are
shown in solid lines; and, tenperatures in the surfaces of the goods are
shown in dotted Iines. More specifically, Fig. 9(A) is a graph show ng
tenperature variations in a condition in which the carbon di oxi de snow

Itsel f (not
may be replaced with any other simple fastening means, for

example such as those 65, 65a of the cold reserving bag 61
shown in Figs. 12(A), 12(B).
Fig. 21 shows the details of the nozzle 66 shown in

Fig. 20. The nozzle 66 is of a pullout type. In Fig. 21, the
reference numeral 122 denotes a grip portion, to which the
bag clip 123 is rotatably mounted. The bag clip 123 is
provided with a finger—insertion portion 124. In use, the
user has: his four fingers except his thumb inserted into

- the finger—insertion portion 124; his palm be in abutting
engagement with the grip portion 122; and, his thumb placed
on an injection switch 125, which is provided in the grip
portion 122. After the bag clip 123 is closed substantially
in the same manner as that described in the above as to the

" bag clip 120, the injection switch 125 is depressed so that
the liquefied gas is injected into the cold reserving bag
61. Also in this case, the bag clip 123 is not necessarily
required for the system of the present invention, as is in
the above case. Incidentally, in Fig. 12, the reference
numeral 126 denotes a hook for catching the grip portion 122
on the panel surface of the control box I11.

After the liquefied gas is supplied to the bag body

62 of the cold reserving bag 61, the nozzle-insertion hole
64a of the bag 61 is closed so that the opening portion 64

of the bag 61 is closed. At this time, in order to vent the
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conpressed) is used. Fig. 9(B) is a graph showing tenperature variations in
a condition in which the soft snow block is used without using the cold
Teserving nenber 40. Fig. 9(C) is a graph showi ng tenperature variations in
a condition in which both the soft snow bl ock and the cold reserving nenber
40 are used. In the graph showmn in Fig. 9(A), the interior of the
container 19 is cooled to a tenperature of |less than or equal to -35
degrees centigrade within several tens of mnutes of ejection of carbon

di oxi de gas, so that the surface tenperatures of the goods are also rapidly
decreased in accordance with the tenperature of the interior of the
container 19. After that, the tenperature of the interior of

18 gas produced inside the bag 61, the opening portion 64 of
the bag 61 is not hermetically sealed. This is true in the
following cases.

In general, liquid carbon dioxide used in the
present invention is filled in the liquefied—gas cylinder 1
at a pressure of 20 KgF/cm2 G, provided that the cylinder 1
1s heat-insulated by means of vaccum. When the liquid carbon
dioxide is ejected from the liquefied-gas cylinder 1 at room
temperatures, such ejection immediately increases the volume
of carbon dioxide by a factor of 280. Of the carbon dioxide
thus increased in volume, an approximately 47 percent by
volume thereof forms carbon dioxide snow (i.e., snow dry
ice), and the remaining approximately 53 percent by volume
thereof forms carbon dioxide gas.

The liquefied gas thus supplied to the bag body 62
pushes the air confined in the bag 61 out of the bag 61, so
that the atmosphere thus formed inside the bag 61 changes in
chemical composition to produce various favorable effects
(hereinafter referred to as the “gas-packed effects”). These
favorable effects have already been applied to preventing
oxidization of fabricated foods and the like. Due to such
gas—packed effects, aerobia are prevented from propagating
in meat and fishes, so that the meat and fishes are
prevented from changing in quality and in color. Further,

due to such gas—packed effects, vegetables and fruits are
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the container 19 increases rapidly. After a | apse of approxi mately one hour
fromsuch ejection, they (i.e., the surface tenperatures of the goods and
the-tenperature of the interior of the container 19) are coincident with
each other at a certain tenperature (hereinafter referred to as the
saturation tenperature). After that, they slightly and gradually increase.
Under such circunstances, any |large variations in tenperature do not appear
in the graph of Fig. 9(A) until approximately twel ve hours el apse.
Consequently, the nethod described above is useful in a short-distance
transport of the goods, provided that such short-distance transport is
conpleted within a brief period of twelve hours. Consequently, the above

met hod is not ayakbatevenfed fREI Hierdng 8ol McGodbstledine freshsfwar ta both
requiring a period of time nore than twelve hours to conpl ete. In
t he graph shown lbngFieriod(&f,timentr sttioragef t Thensamdl gakpasked eaffiectshi s
case, the evaporation rate of the SOKL'SnOM/ﬁ%gik is sl owed down.
Consequent |y, afyliaip fugtbersdescripad ipethe BV1R§ESREeri or of the

comainer 19,95 e i UGS a8 o Ped BB VB RS, 3

oL ey oty eSSl ARl ity eyl | apoe of

tenperature in phekaged or wrapped in proper sheets. Consequently, there is
no fear that the chilled goods are brought into contact with
dry ice and impaired in quality. Further, even when the
chilled goods are bare of packages, and, therefore directly
subjected to snow dry ice falling thereon, these goods are
almost not impaired in quality. Therefore, it is possible to
reserve the chilled goods at low temperatures for several
hours, depnding on: the heat—insulation performance of
material, of which the bag body 62 is made; and, types of
the goods to be stored.

On the other hand, the cold reserving bag 61 shown

in Figs. 13(4), 13(B) is of the ordinary paper—bag type,
and, therefore provided with an opening-closure means 67 of
the ordinary type and a pair of handles 68. As is clear from
Fig. 13(A), a snow-receiving bag 71 is mounted on at least
one of inner side surfaces.of the back body 69 of the cold
reserving bag 61, and provided with a nozzle-insertion hole
70 in an upper portion of the above one of the side
surfaces. The snow-receiving bag 71 is made of gas—permeable

materials such as meshes and the like. Although the bag body
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interior of the container 19 slowy increases, and reaches
19 Its equilibriumstate after a | apse of approxi mately eight
‘hours. On the other hand, as for the surface tenperatures of the goods,
these surface tenperatures vary substantially in the same manner as that of
the interior of the container 19, and reaches its saturation tenperature
after a | apse of approximately six hours. After that, the surface
tenperatures of the goods reach an equilibriumstate at a tenperature | ower
than that of the interior of the container 19, and keep this equilibrium
state. Consequently, a transportation period of tinme available in case of
Fig. 9(B)

69 of the cold reserving bag 61 is preferably constructed of

heat—insulation members, it is also possible to have the bag
body 69 constructed of the ordinary paper.

In use, as is in the above cases, the nozzle 66 is
inserted into the nozzle—insertion hole 70 of the
snow-receiving bag 71 in the cold reserving bag 61. Then,
the liquefied gas is injected into the now-receiving bag 71
to produce snow dry ice therein. The opening portion of the
cold reserving bag 61 is closed by means of the
opening—closure means 67, which enables the cold reserving
bag 61 to keep the goods 72 cool for several hours, provided
that the goods are in the bag body 69 of the bag 61.

On the other hand, the cold reserving bag 61 shown
in Figs. 14(A) and 14(B) is provided with a pair of storage
portions 74, 75. These portions 74, 75 are substantially
symmetrically arranged, and connected with each other
through a connecting portion 73 disposed therebetween. Of
these portions 74, 75, one 74 forms a storage portion for
storing the goods therein, and the other 75 forms a cooling
portion for receiving therein the liquefied gas having been
ejected. The storage-portion 74 is provided with an
opening/closing means 76 in its end portion. The
opening/closing means 76 is constructed of a zipper and like
fasteners. On the other hand, the cooling portion 75 is

provided with a nozzle-insertion hole 77 in a proper

30



Is two tines as long as that available in case of Fig. 9(A). In
the graph shown in Fig. 9(C, the cold reserving nenber 40 is first cool ed
by the soft snow bl ock, and then the interior of the container 19 is cool ed
through this cold reserving nenber 40. Consequently, the cooling effects
are retarded in this case. Mire specifically, both the tenperature in the

i nterior of the container 19 and the surface tenperatures of the goods
reach their |owest values after a | apse of approximately eight hours, and
reach their saturation tenperatures after a | apse of approximately twelve
hours, as is clear fromFig. 9(C). After that, these tenperatures show
substantially no variation until 48 hours el apse fromthe ejection of

carbon di oxi de @S +i6RANGEReABET Yof dtEr &b PRIt 86h.0Fupehénd o@f tine available
in case of Fig. 9(C) is two tinmes as long as that available in
20 appropriate handle means is provided in each of the storage
portion 74 and the cooling portion 75. In the example shown
in the drawings, the handle means provided in the storage
portion 76 is constructed of a handle 78. As for the cooling
portion 75, a slit 80 is provided in an end portion of the
cooling portion 75 to receive the handle 78 of the storage
portion 74 therein, as shown in Fig. 14(B).

In use, after the goods are stored in the storage
portion 74, the nozzle 66 is inserted into the
nozzle—insertion hole 77. Then, the liquefied gas is
injected into the cooling portion 75 through the
nozzle—insertion hole 77 to produce snow dry ice in the
cooling portion 75, as is in the above case. After that, the
handle 78 is inserted into the slit 80, so that the storage
portion 74 is brought into area—contact with the cooling
portion 75, as is clear from Fig. 14(B). Incidentally, in
order to prevent the goods from being subcooled, preferably,
a piece of paper 81 is sandwiched between the storage
portion 74 and the cooling portion 75. When the piece of
paper 81 is large in thickness, and, therefore sufficiently
rigid, the piece of paper 81 is capable of preventing the
bag 61 from losing shape.

Figs. 15(A) and 15(B) show an attachment 86, which

1s used together with the cold reseving bag 61 of Figs.
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case of Fig. 9(B). Fig. 7 shows a | arge-sized, heat-insul ated and
hard- si de container 41, to which the systemof the present invention is
‘applied. In this case, a liquefied-gas supply chamber 42 is provided in an
inner ceiling area of the har d- si de contai ner 41. Provided in an upper
portion of an outer wall of the hard container 41 are: a connector 43

t hrough which the |iquefied-gas supply chanber 42 of the hard contai ner 41
is connected with the nozzle 23 of the control box 22; and, a
pressure-sensor receiving hole 44 for receiving the pressure sensor 31 of
the control box 22 therein. Further, provided in the |iquefied-gas supply
chanber 42 of the hard container 41 is a conpression neans for conpressing
t he carbon di oxi4dg) sseiv,14i(Be. , Tienawtdeyméme 86 is provided grith shows t he

| oad-carrying platformof the |ight vehicle, to which the systemof the
present invent isdorage appitiied. 88 forhstorkng: thehgoeds ithaseimollB&r 2 i s not

xposed 1ot he SEFERREOTIEN o FrABUIREAToR BAE dctatt oFbRe 5T -
Loadcartvi 10 B BHALEE 13"Fub e 1B e bhosvechiorcigne of
the sheet 87. Formed in the other of the opposite end
portions of the sheet 87 is a slit 90 for receiving the
handle 89 therein. In general, as is in the above case, an
appropriate opening/closing means 91 is provided in the
storage portion 88.

In the attachment 86, after the goods are stored in
the storage portion 88 thereof, the storage portion 88 is
brought into area—contact with the cooling portion 75 of the
cold reserving bag 61. After that, the handle 89 is inserted
into both the slit 80 of the cold reserving bag 61 and the
slit 90 of the attachment in a manner such that the storage
portion 74 is wrapped in the sheet 87.

Further, Figs. 16(A) and 16(B) show the cold
reserving bag 61, which is a modification of the example
shown in Figs. 14(A) and 14(B). In this modification, the
storage portion 74 for storing the goods therein is used,
which portion 74 is the same in construction as that used in
the example of Figs. 14(A), 14(B). The difference in
construction between the example and the modification is
that the cooling portion 75 used 'in the example is replaced

with a compound bag 82 of the modification. The compound bag
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A c§|inder-nnunting space 45 is provided in the |oad-carrying platform as

to be adjacent to a nounting space of the control

‘cyl i nder

repl aced with a new one when exhaused. In Fig. 8, the reference nuneral
denotes a door for the cylinder-nounting space 45.
shown in Fig. 10, a large-sized container 47 is used. In this case, the

1is

box 3. The liquefied-gas

21 received in the
cylinder-nmounting space 45, in which the |liquefied-gas cylinder 1 is

rapidly chilling systemof the present invention is of a novable type,
whi ch a gun-type nozzle 48 is nmounted on a front-end portion

82 is provided with a pair of spaces 82a, 82b, one 82Zb of
which is for receiving the goods therein, and the other 82a
for receiving therein the liquefied gas having been ejected.
These two spaces 82a, 82b are separated from each other
through a partition 83. In use, when the cold reserving bag
61 of the modification is folded in half, the space 82a for
receiving the liquefied gas appears inside the thus folded
bag 61. Incidentally, the space 82a is provided in the upper
side of the bag 61, as viewed in Fig. 16(A). The compound
bag 82 is provided with an opening/closing means 84 for
opening/closing the storage space 82b to load and unload the
goods.

In general, any of the examples and modification of
the cold reserving bag 61 described above is of a
repetitive—use type. On the other hand, an example of the
bag 61 shown in Fig. 17 is of a throwaway type, in which the
cold reserving bag 61 is provided with a pair of vertically
stacked spaces, an upper one of which forms a storage space
93 for storing therein the goods, and the remaining or lower
one of which forms a liquefied—-gas injection space 94. The
storage space 93 is provided with.an opening/closing means
94 in its upper end portion, and also provided with an
elongated opening 96 in a center of its end projection
portion 95. The opening 96 forms a handle of the bag 61.

On the other hand, the storage space 93 is provided
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of 3 flexible tube 49 extending fromthe control box 3. In use, the rapid
chilling systemof the present invention is noved toward the |arge-sized
contai ner 47. Then, the nozzle 48 of the rapid chilling system of the
present invention is inserted into a nozzl e-catching hole 50 of the
| ar ge- si zed container 48. After that, a trigger of the nozzle 48 is
operated so that the liquefied gas is supplied to the |arge-sized contai ner
47. Fig. 11 shows an exanple of a boxlike lid 19b for the cold
reserving container (not shown) when liquid nitrogen is used as the
| i quefied gas. This boxlike lid 19b has substantially the sanme construction
as that of the x like Iid 19a showmn in Fig. 4, with the exception of the
foll owi ng diffewétlte ibotcomgiortdon ddv,t ivhielgiastdniomiandley inserctordoff er ence
in construction between these lids 19b and 19a is: that the boxlike Iid 19b
i's provided witkhe ¢iler aesesvior Desitblhdnte e istorege umsee Fhdmsk thede
surfaces, MhIChl?&%é¥%ed—gas injection space 94. In geneé%i, a plurality of
through—-holes 98 are formed in the bottom portion 97 of the
storage space 93. If necessary, in order to prevent the
goods from being subcooled and also to prevent the bag 61
from losing shape, an appropriate piece of paper 99 is
disposed on the bottom portion 97.
The liquefied—gas injection space 94 is provided
with a nozzle—insertion hole 100 in one of its side
surfaces. In this connection, it is possible to form the
nozzle—insertion hole 100 in such side surface, for example,
by making a cross—shaped cut therein. It is necessary for
such side surface to remain hermetical to a certain extent
even after the nozzle 66 is pulled out of the
nozzle—insertion hole 100.
In the cold reserving bag of the present invention,
the liquefied gas is supplied into a container containing
the goods, which a mere consumer purchased, so that carbon
dioxide snow is produced in the container, whereby the
interior of the container is.cooled.
Consequently, the cold reserving bag of the present
invention makes easier for the consumer to keep at low
temperatures the chilled goods such as frozen goods,

perishable foods, ice creams and the like purchased from
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52 are generally constructed of a plurality of small through-holes; and,
that the boxlike |id 19b has no conpression neans. The remai ning portions
‘of the boxlike lids 19a, 19b are substantially the same in construction.
When the cold reserving nenber 40 is used in the systemof the present
invention in which liquid nitrogen is used as the liquefied gas, it is
possible to adjust the cooling power of liquid nitrogen so as to be
noderate in its effects upon the goods, though the cooling power of |iquid
nitrogen reaches a tenperature of |less than -100 degrees centi grade.
Further, the cold reserving nenber 40 also functions to retard the cooling
action of liquid nitrogen upon the goods, as is in the case of liquid

carbon di oxi de.department sOSré&l subBr@¥Hd® ghd!hikeP58S£EY, Wh¥RNREON, it is
easy to load the systemonto the vehicles and also easy to transfer it.

Consequent |y, itlakies {losgobls Homeuse the system of the present invention in
transportati on and deIiverﬁbof the chilled goods, and also in storage of
f oods and nedi ci nes whélamehy dher geht respaving bagept e presant

invention may release the consumer from the constraint that
he must get home without making any side trip upon purchase
of the chilled goods in his shopping. Consequently, the
consumer carrying the cold reserving bag of the present
invention may sufficiently enjoy his shopping. The cold
reserving bag of the present invention is capable of keeping
the goods fresh. Further, due to its gas—packed effects
already described above, the cold reserving bag of the
present invention is capable of providing the sanitary merit

of preventing the chilled goods from changing in quality.



further in construction sites, o eSihd t in canpsites, and, in |ike
: Now, a col dﬂl lquu ﬂ@ﬂw the present invention
wi | L be descri bed. Fi gs.'« L ( show an enbodi ment of the

cold reserving bag of the present invention, which .
enbodi ment is sinplest in construction, and prpvi ded@3Widdt

si tuati ons.

23

s

bag body 62 preferably made of heat-insulating material. FormedN#3 SH LI3HS SIHL

upper-end portion of the bag body 62 are: an opening portion 6%, and, a
| apel portion 63 for covering the opening portion 64. Suitable fastening

neans 65 and 65a are

CLAIMS

1. A compact rapid chilling system comprising:

a liquefied-gas cylinder filled with a liquefied
gas.

a cylinder holder for holding said liquefied-gas
cylinder; and

a control box mounted on said cylinder holder, said
control box being provided with a nozzle for issuing a jet
of said liquefied gas through an electromagnetic valve, said
liquefied gas being supplied from said liquefied—gas
cylinder, said control box being further provided with a
control switch for controlling said jet.
2. The compact rapid chilling system as set forth in-
claim 1, wherein:

. said cylinder holder is movable, and is provided

with a 1ifting means; and

said lifting means is capable of lifting said
liquefied-gas cylinder when said liquefied-gas cylinder held
by said cylinder holder is moved.
3. The compact rapid chilling system as set forth in
claim 1 or 2, wherein:

said control box is provided with a
container—carrying table for carrying a container thereon,
said container—carrying table being constructed of a side

wall of said control box, which wall is capable of opening
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fi Xxedly nmounted on an upper-enﬂlgﬂ!‘g'

upper-end portion of a front out
"resgpectively. The fastening nmearfs® ,Eﬁ‘%;ﬁﬁy ‘e constructed of

repetitive-use fasteners, for exanple such as: hook-and-|oop fasteners such
as velcro tapes and the like; adhesive layers; and, |ike fasteners.

In use, the | apel portion 63 of the cold reserving bag 61 is pulled up to
open the opening portion 64 of the bag 61, so that the goods are inserted
into the bag 61. After conpletion of insertion of the goods into the bag
61, the lapel portion 63 is pulled dowmn so as to have the fastening neans
65, 65a firmy.engaged with each ot her, whereby the opening portion 64 of
the bag 61 is chndseemairihgt be ipscomn ilwrigbntakicdadéenibmpaesudtant firbm
openi ng portion 64, which side-end portion fornms a nozzle-insertion hole
64a. Then, the saddzopereidigis inserted into the nozzle-insertion hole 64a of

the bag 61. Under such _circunstances,, the power switch (not_.shown) of the
rapid chilling%ystem dfiet AAMRACESEIRIY ﬁgékf’r% SP’§t‘f“braﬁeéean°rl thi s case,

EZe power smﬁt%HagByIQﬁ~%yrgﬁgxﬁﬂzmhen t he user

"Mﬂﬂrrt Lgnﬁggsgggicgz?nd an

said nozzle is so separated from said control box
as to be controllable.
5. The compact rapid chilling system as set forth in
any one of claims 1 to 4, wherein:

said liquefied gas used in said systém is carbon
dioxide gas;

said system is combined with a cold reserving
container; and

said container is provided with a liquefied—gas
supply space and a compression means in its upper portion,
said liquefied—gas supply space receiving said liquefied gas
supplied from said nozzle, said compression means
compressing carbon dioxide snow which is produced by
supplying said liquefied gas into said liquefied—gas supply
space.
6. The compact rapid chilling system as set forth in
claim 5, wherein:

a cold reserving member is disposed in each of a
bottom surface, side surfaces and an upper surface of said
liquefied—gas supply space.

1. A compact rapid chilling system comprising:
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pushes his ten-yen coin into a coin slot of the systemof the present
dnvention. When the power switch is turned on, a preset anount of the
liquefied gas is ejected fromthe nozzie 23 of the systemthrough the

el ectromagnetic val ve (not shown) Figs. 18 to 21
show addi ti onal enbodi nents of then“mﬂmﬁm Imrrlmltyst em of_the present

I nvention installed in departnent stores.L swpes mas ndj FAng &/

drawi ngs: the reference nuneral 110 denotes a Ilquef|ed ggs cyl
111 a control box mounted in a wall 112 and connected w tIf
l'i quefied-gas cylinder 110 through a flexible hose 110a. The contro
111 is provided with a working table 113, which also serves as a lid 113.

In use, the lid 113 is @ulﬂ@@ ﬁ@ﬁm&jCYémﬂ@ssiﬁﬂéhed g thot i zlaﬁﬁﬁleﬁbom tion.
Under such circunsta t user i s capable erf.orm i on of
ThaCl i et ou cHES i detat ity Powuiadt AR Bapeg1o R Ngon AL BB Shem +n
Fig. 18 is fixegéﬁﬁcle,

a control box provided with a nozzle for issuing a

jet of said liquefied gas through an electromagnetic valve,
said liquefied gas being supplied from said liquefied—gas
cylinder;

said control box having its control panel fixedly
mounted on said load—carrying platform in a condition in
which said control panel faces toward the outside of said
control box, said control panel being provided with: said
nozzle; and, a control switch for controlling said jet
issued from said nozzle; and

a cover member for covering said control panel,
said cover member being so opened as to assume its
horizontal opening position in which said cover member forms

a container—carrying table.

8. The compact rapid chilling system as set forth in
claim 7, wherein:

said nozzle is so separated from said control box
as to be controllable.
9. The compact rapid chilling system as set forth in
any one of claims 7 to 8, wherein:

said liquefied gas used in said system Is carbon
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-npﬂnted on the control box 111. On the other hand, the nozzle 66 shown in
Fig. 20 may be pulled out of the control box 11T A plurality of

"selecting switches 114 are provi box 111 These CLAg
switches 114 are constructed of Immmmgmum m E-
sel ecting one-hour cold reservati*on; aLbu 0l se ec )

reservation; and, a button for selecting three-hour
25 cold reservation. In operation, when the

depresses a desired button, an appropriate anmount of the

er selects and

dioxide gas;

said system is combined with a cold reserving
container; and

said container is provided with a liquefied-gas
supply space and a compression means in its upper portion,
said liquefied-gas supply space receiving said liquefied gas
supplied from said nozzle, said compression means
compressing carbon dioxide snow which is produced by
supplying said liquefied gas into said liquefied-gas supply
space.
10. A cold reserving method comprising the steps of:

providing a liquefied-gas supply space in an upper
portion of a cold-reserving container;

supplying a liquefied gas into said upper portion
of said cold-reserving container to produce carbon dioxide
snow therein; and

compressing said carbon dioxide snow.
11. The cold reserving method as set forth in claim 10,
wherein:

the length of cold reserving period of time is set
by setting the degree of compression of said carbon dioxide
SNOW.
12. The compact rapid chilling system as set forth in
claim 4, 7, or 8, wherein:

liquid nitrogen is used as said liquefied gas;
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|i quefied gas is ejected fromthe nozz , ch anount corresponds to

the period of tine selected bi ' the el ectr gonefjc val ve (not
“shown). Incidentally, in the muggl‘m@ﬁihgﬂerence nuirdith$ SHEBT 4RIE0R

pilot lanp; 116 a coin inlet sl*ot¢ and» coin retufn opegg A '
Fig. 19 shows anot her exanple of the nozzle 66, in whicl IS

nmount ed on an upper surface of the nozzle 66. Further, a bag clip 120
provi ded with sensors (not shown) is sw ngably nounted on the upper surface
of the nozzle 66. In use, the bag clip 120 is pulled up by neans of the
handl e 119. Then, the nozzle-insertion hole 64a of the bag 61 has its end
portion sandw ched between an upper surface of the nozzle 66 and the bag
clip 120, so that the reidl syssem &sicrmbrined Vit 2t geldoesegvingerti on hol e
64a of the bag 61. After taat, the bag clip 120 is rel eased, and brought
into press-cont®@{taiedr @BRE end portion of the nozzle-insertion hole 64a of
the bag 61. This condit} ' f: .a t in the
bag clip 120, so that tsr?gar%(%]iag?%%%‘rﬁ%%ggg?{e%rg stﬂi%ﬁ%@eﬁ?%h%ntion S
ready for oper atjigdgd-Atroen 1uppll fespderiang es nipirapotfibrjesaigs a rubber
packing. In the system of the present invention having the above
construction, tlHeubdenitrioged 2€uppd ynspacecessaving seédul iau.d hatoeger wor ds,

the bag clip 120 . 26 )
supplied from said nozzle; and, a vent hole formed in an

upper surface and/or a side surface of said liquid-nitrogen
supply space.
13. The compact rapid chilling system as set forth in
claim 4, 7, or 8, wherein:

liquid nitrogen is used as said liquefied gas;

said system is combined with a cold reserving
container; and

said cold reserving container is provided with: a
liquid-nitrogen supply space in its upper portion, said
liquid-nitrogen supply space receiving said liquid nitrogen
supplied from said nozzle; a cold reserving member disposed
in a bottom surface and/or a side surface of said
liquid-nitrogen supply space; and, a vent hole formed in an
upper surface and/or said side surface of said
liquid-nitrogen supply space.
14. A cold reserving method for reserving chilled gbods
at low temperatures, comprising the steps of:

supplying liquefied gas into a container containing

said goods, which a mere consumer purchased, so that carbon
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may” be replaced with any other sinple fastening neans, for exanple such as

t hose 65, 65a of the cold reserving j I' 12(A), 12(B).
"Fig. 21 shows the details of the noz m, "m mnml:"lﬂ'g 20 The nozzI e 66
is of a pullout type. In Fig. 21, the Yeféereénc® nuneral 12 d - S
%) ﬂEED

portion, to which the bag clip 123 is rotat ably nounted. Thr F‘
u erREpgchm S

Is provided with a finger-insertion portion 124. In use, thd
four fingers except his thunb inserted into the finger-inserition-ps 0
124; his palmbe in abutting engagement with the grip portion 122; and, his
t humb pl aced on an injection swtch 125, which is provided in the grip
portion 122. After the bag clip 123 is closed substantially

dioxide snow is produced in said container, whereby the
interior of said container is cooled.
15. A cold reserving bag comprising:

a liquefied-gas supply space into which a liquefied
gas 1s supplied; and

a chilled-goods storage space, which is constructed
of said liquefied—gas supply space or of another space
adjacent to said liquefied—gas supply space.
16. The cold reserving bag as set forth in claim 15,
wherein:

a main body of said cold reserving bag is made of
heat—insulating material.
17. The cold reserving bag as set forth in claim 15 or
16, wherein:

said liquefied—gas supply space is so arranged as. . .
to be adjacent to said chilled-goods storage space.
18. The cold reserving bag as set forth in claim 17,
wherein:

said liquefied-gas supply space is made of
gas—permeable material such as meshes and the like.
19. The cold reserving bag as set forth in claim 15 or
16, wherein:

said liquefied—gas supply space and said
chilled-goods storage space are connected with each other in

a condition in which said liquefied-gas supply space and
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I n"the sane manner as that descrj ' as to the bag clip 120,
.the injection swtch 125 is depr%\ mﬂ [jﬁ | iquefied gas is injected
into the cold reserving bag 61. SOc | S , the bag clip 123 is not

necessarily required for the systemof the present invention, as is in the

above case. Incidentally, in Fig. 12, the reference nunera
hook for catching the grip portion 122 on the panel surfacg TF{@ E?Em_ggggrﬁm
2 _of

box 111. After the liquefied gas is supplied to the ha
the cold reserving bag 61, the nozzle-insertion hole 64a of the bag 61 is
cl osed so that the opening portion 64 of the bag 61 is closed. At this

time, in order to, ve h .21 )
sald c¢ 1{eéigoods storage space are substantléily symmetric

in arrangement.

20. The cold reserving bag as set forth in claim 19,
wherein:

said liquefied—gas supply space is divided into two
chambers, one of which is formed into another one of said
chilled-goods storage space;

whereby there are provided a pair of said
chilled-goods storage spaces in said cold reserving bag.
21. The cold reserving bag as set forth in claim 15 or
16, wherein:

said liquefied—gas supply space and said
chilled-goods storage space are vertically arranged to form

an upper and a lower space, respectively.

-_—
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gas produced inside the bag 61, the opening portion 64 of the bag 61 is not
.hernmetically sealed. This is true in the follow ng cases. ThszheetHaQEeenRephced

general, liquid carbon dioxide used in the present |nvent|on
the |iquefied- gas cylinder 1 at a pressure of 20 KgF/cn2 G &Ww
the cylinder 1 is heat-insulated by nmeans of vaccum When the

di oxide is ej ecAgsirise®©m the |iquefied-gas cylinder 1 at roomtenperatures,
such ejection imedi ately increases the volunme of carbon dioxide by a

factor of 280. O the cEOMRACTiRRA e CHIUI INGC ISYSITEMN iAND/Ol ume, an

approxi mately 47 perce Qﬁﬁgﬁgggy% f carbon di oxi de snow (i.e.,
snow dry ice), and therﬁ%ﬁé}ﬁ/ni%ln : ig@t&%‘rﬁ3 percent by vol une thereof
fornms carbon di oxi de gas. The liquefied gas thus supplied to the

bag body 62 pushes the air confined in the bag 61 out of the bag 61, so
that the atnosphere thus forned inside the bag 61 changes in chem ca

conposi t| on to produce yaygd ggtflaétqaagllﬂlqh e§§-§ténh%5ﬁhflp§éser areferred to
as the "gas-packed effectsn? These favorab fects have al ready been

appl i ed to preveiuefgedxgat zalinderof(1) abililedt eiltth epds qaefli ddealsike. Due to
such gas-packed effects, aerogla are prevented from propagating in neat and

fishes, so thatc¥Hadesaholdey (25Hey hebdigiebbat binusfondcgasmgivadnder qual ity

and in color. Fk’f)t.herd a control box (3) mounted on the cylinder holder
(2). The control box (3) is provided with a nozzle (23) for
issuing a jet of the liquefied gas through an
electromagnetic valve, which liquefied gas is supplied from
the liquefied-gas cylinder (1). The control box (3) . is
further provided with a control switch (25) for controlling
the Jet of the liquefied gas.

Fig. 1
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ﬁg%e’to such gas-packed effects, vegetables and fruits are

28 al so prevented fromripening so as to be kept fresh for a
| ong period of time in storage. The sanme gas-packed effects will be further
described in the foll ow ng cases. Incidentally, the chilled goods

to be reserved are not bare of packages. In other words, they are properly
packaged or w apped in proper sheets. Consequently, there is no fear that
the chilled goods -are brought into qgnigact with dry ice and inpaired in
quality. Further, even when the chilled goods are bare of packages, and,
therefore directly '

1
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subj ected to snow dry ice falling thereon, these goods are al nost not
inmpaired in quality. Therefore, it is possible to reserve the chilled goods
at |ow tenperatures for several hours, depnding on: the heat-insul ation
performance of material, of which the bag body 62 is nade; and, types of

t he goods to be stored. On the other hand, the cold reserving bag
61 shown in Figs. 13(A), 13(B) isz2gfiéthe ordinary paper-bag type, and,

t herefore provided with an openi ng-cl osure neans 67 of the ordinary type
and a pair of handles 68. As is clear fromFig. 13(A), a snhowreceiVving bag
71 is mount Bd bf3at (kast one of inner side surfaces of the back body 69 of
the cold reserving bag 61, and provided with a nozzle-insertion hole 70 in
an upper portion of the above one of the side surfaces. The snowreceiVing
bag 71 is made of gas-permeable materigls syc s nmeshes and the |iKke.

Al t hough the bag body . l P h3r [ | 29

i
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69 of the cold reserving bag 61 is preferably constructed of
heat -i nsul ati on nenbers, it is also possible to have the bag body 69
constructed of the ordi nary paper. In use, as is in the above
cases, the nozzle 66 is inserted into the nozzle-insertion hole 70 of the
~snowreceiving bag 71 in the cold reserving bag 61. Then, the liquefied gas
is injected into the nowreceiving3yag 71 to produce snow dry ice therein.
The opening portion of the cold reserving bag 61 is closed by neans of the
opening-cloggrﬁ nmeans 67, which enables the cold reserving bag 61 to keep
cdo

t he goods 7 Gtordseveral hours, provided that the goods are in the bag
body 69 of the bag 61. On the other hand, the cold reserving bag
61 shown in Figs. 14(A) and 14(Bjggs provided with a pair of storage
portions 74, 75. These portions 74, wpstantially symmetrically

arranged, and connected with each opt connecting portion 73

di sposed therebetwg n. O these peftions 74, 7P ~QRe 74 for@s} a storage

portion for storing®the geads erein, and thefeihek
3

portion for receiving Ph the |iquefied gy

0
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ej ected. The storage portion 74 is provided wth an opening/cl osi ng neans
76 -in its end portion. The opening/closing neans 76 is constructed of a

zi pper and like fasteners. On the other hand, the cooling portion 75 is
provided with a nozzle-insertion hole 77 in a proper

30 position or center of its end portion. Further, an
appropriate handl e means is provided ip,gch of the storage portion 74 and
the cooling _portion 75. In the exanple shown in the draw ngs, the handl e
means proviﬁgd[iﬁﬁlh storage portion 76 is constructed of a handle 78. As
for the cooling '

19¢a




portion 75, a slit 80 is provided in an end portion of the cooling portion
75 to receive the handle 78 of the storage portion 74 therein, as shown in
Fig. 14(B). In use, after the goods are stored in the storage
‘portion 74, the nozzle 66 is inserted into the nozzle-insertion hole 77.
Then, the liquefied gas is injected into the cooling portion 75 through the
nozzl e-insertion hole 77 to produce snow dry ice in the cooling portion 75,
as is in the above case. After that, th&lthandle 78 is inserted into the
slit 80, so that the storage portion 74 is brought into area-contact with
the cooling portion 75, as is clear fromFig. 14(B). Incidentally, in order
to prevent the goods from bei ng subcool ed, preferably, a piece of paper 81
i s sandw ched between the storage portion 74 and the cooling portion 75.
When t he F%efe f %gper 81 is large in thickness, and, therefore '
sufficienfly regid t he pi ece of paper 81 is capable of preventing the bag
61 from | osing shape. Figs. 15(A) and 15(B) show an attachnent 86,
which is used together w ifr the cold reseving bag 61 of Figs.

31
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14('A) and 14(B). The attachnent 86 is provided with a storage portion 88
for storing the goods therein. The storage portion 88 is provided in a half
area of a sheet 87. A handle 89 is provided in one of opposite end portions
of the sheet 87. Forned in the other of the opposite end portions of the
sheet 87 is a slit 90 for receiving the handle 89 therein. In general, as
is in the above case, an appropriateséb@ning/closing nmeans 91 is prowi ded
in the storage portion 88. In the attachnent 86, after the §oods
are stored in the storage portion 88 thereof, the storage por{{on] 880i s

brought into area-contact with the cooling portion 75 of the ¢ol d regerving
bag 61. After that, the handle 89 is inserted into both the slﬂt of the
cold reserving bag 61 and the slit 90 of the attachment in a fann ?%uch
that the storage portion 74 is wapped in the sheet 87. } -
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Further, Figs. 16(A) and 16(B) show the cold reserving bag 61, which is a
nodi fi cati on of the exanple shown in Figs. 14(A) and 14(B). In this

nodi fication, the storage portion 74 for storing the goods therein is used,
which portion 74 is the sane in construction as that used in the exanple of
Figs. 14(A), 14(B). The difference in construction between the exanple and
the nodification is that the cooling portion 75 used in the exanple is
replaced with a conpound bag 82 of the/#d8i fication. The conmpound bag

32 82 is provided with a pair of spaces 82a, 82b, one 82b of

—
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whicth is for receiving the goods therein, and the other 82a for receiving
therein the liquefied gas having been ejected. These two spaces 82a, 82b
are separated from each other through a partition 83. In use, when the cold
rTeserving bag 61 of the nodification is folded in half, the space 82a for
receiving the liquefied gas appears inside the thus folded bag 61.
Incidentally, the space 82a is provided in the upper side of the bag 61, as
viewed in Fig. 16(A). The conmpound8ipag 82 is provided with an
openi ng/ cl osi ng nmeans 84 for opening/closing the storage space 82b to | oad
and unl oad the goods. In general, any of the exanples and

nodi fication of the cold reserving bag 61 descri bed above is of a
repetitin-qsqatypq.'fh t he other hand, an exanple of the bag 61 shown in
Fig. 17 i's of @a"throwaway type, in which the cold reserving bag 61 is
provided with a pair of vertically stacked spaces, an upper one of which
fornms a storage space 93 for storing therein the goods, and the remaining
or | ower one of which forns a |liquefied-gas injection space 94. The storage
space 93 is provided with an opening/closing neans 94 in its upper end
portion, and al so provided with an el ongated opening 96 in a center of its
end projection portion 95. The opening 96 forns a handl e of the bag 61.

On the other hand, the storage 5§hce 93 A" SN\Qrovi ded

33 '




wi tth a bottom portion 97, which partitions the interior of the cold
Freserving bag 61 into the storage space 93 and the |iquefied-gas injection
space 94. In general, a plurality of through-holes 98 are formed in the
bottom portion 97 of the storage space 93. |If necessary, in order to
prevent the goods from being subcooéfg and also to prevent the bag 61 from
| osi ng shape, an appropriate piece ﬁaper 99 is disposed on the bottom
portion 97 e liquefied-gas injection space 94 is provided with
a nozzle-dﬁs&r(ﬁon ﬂo 100 in one of its side surfaces. In this
connection, it i's possible to formthe nozzle-insertion hole 100 in such

side surface, for exanple, by making a cross-shaped cut therein. It is
necessary for

S .
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such side surface to remain hernetical to a certain extent even after the
nozzle 66 is pulled out of the nozzle-insertion hole 100. In the
col.d reserving bag of the present invention, the liquefied gas is supplied
i'nto a contai ner containing the goods, which a nere consuner purchased, so
t hat carbon di axi de snow i s produced in the container, whereby the interior
of the container is cool ed. Consequently, the cold reserving bag
of the present invention makes easiefgfgg the consuner to keep at |ow
tenperatures the chilled goods such as frozen goods, perishable foods, ice

creans and the |ike purchased from - 34
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departnment stores, supermarkets and |ike stores, when he takes the goods
hore. Nanmely, the cold reserving bag of the present invention may
rel.ease the consunmer fromthe constraint that he nust get hone w t hout
maki ng any side trip upon purchase of the chilled goods in his shopping.
Consequently, the consuner carrying the cold reserving bag of the present

i nvention may sufficiently enjoy hif Zg ppi ng. The cold reserving bag of
the present invention is capabl e of k ging t he goods fresh. Further, due
to its gas-packed effects already descri bed above, the cold reserving bag
of the present invention is capable of providing the sanitary merit of
preventing the chilled googs fé,om clignging in qual,fty.
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conpact rapid chilling system conpri sing:
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a I'tquefied gas cylinder fillable with a |iquefied gas; a cylinder hol der
fors.hol ding said |iquefied-gas cylinder; and a control box nounted on
sai-d cylinder holder, said control box including.a nozzle for i ssuing a
jet of said liquefied gas through an el ectronmagnetic valve, said |liquefied
gas being supplied fromsaid |liquefggdsgas cylinder, said control box
further including a control switch for controlling said jets; sai d
control box conprising a container-carrying table for carryig a container

t hereon, said contai ner-carrying table befng constructed of a side wall
of said control box, which wall is ° caggblggcﬁ pedﬁng Qhd renmai ning

hori zontal resultant from saig opening. w ¢ rapid chilling
systemas set forth in claim wher ei n: Syi hol der i s novabl e,
and is provided with a |ifting nmeans; and sk d) Ling neans is capable
of lifting said |iduefied-gas ayli nder whd gas cyl i nder
hel d by said cylin hOIder‘_“_—TTTT,/// [He _conpacEdrapf@ chilling
systemas set fortf—tn claim1 wherei : Q Separated from
said control box as to be controll ablpg rapkd chilling
systemas set forth in claim1, whereéern: ] d gas used in said
systemis carbon di oxi de gas; said systemis conbined @W@th a cold
reservi ng container, and said container is provided witsh a |iquefied-gas
supply space and a conpression nmeans in its upper portion, said

| i quefi'ed-gas supply space receivingegaid |iquefied gas supplied fromsaid
nozzl e, said conpression neans conpr&sing carbon di oxi de snow which is
produced by suppl ying said |iquefiedgas int§said |iquefied-gas supply
space. o \

16
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5. "The conpact rapid chilling systemas set forth in claim4, wherein: a
cold reserving nmenber is disposed in each of a bottom surface, side
sur.faces and an upper surface of said |liquefied-gas supply space. 6. A
conpact rapid chilling systemconprising: a liquefied-gas cylinder, filled
with a liquefied gas and detachably ngynteed on a | oad-carrying platform of
a vehicle; a control box provided with a nozzle for issuing a jet of said
| i quefied gas through an el ectromagnetic val ve, said |liquefied gas being
supplied fromsaid |liquefied-gas cylinder; said control box having its
control paggl|f€%edly zbunted on said |load-carrying platformin a condition
in which said cthtro anel faces toward the outsi @4 of said control box,
sai d 36 ' control

panel being provided with: said nozzle; and, 95 '




a control swtch for controlling said jet issued fromsaid nozzle; and a
covwer nmenber for covering said control panel, said cover nenber being so
opened as to assune its horizontal opening position in which said cover
menber forms a container-carrying table. 7. The conpact rapid chilling
systemas set forth in claim®, whereil/18aid nozzle is so separated from
sai d contr}g- ?OG as .ﬂoge controllable. 8. The conpact rapid chilling
systemas detff®oféh #n&laim7, wherein: said |liquefied gas used in said
systemis carbon dioxide gas; said systemis conbined with a cold reserving
container; and said container is provi .wWith a liquefied-gas supply space

and a conpression neans in its upp tion, said |iquefied-gas supply
space receiving said |iquefied pplied fromsaid nozzlg, said
conpressi on neans conpressin on di oxi de snow which is produced by
supplying said liquefied g it o said liquefied-gas supplyl space. 9. The

conpact rapid chillingr sysyemas set forth in claim3, whe
nitrogen is used as SZLS) quef i ed gasii%ai d systemis conbi
reserving containesq dafd col d 1Bbetving comptaindr is priovided with: a

S ein: liquid
i
a

| i qui d-nitrogen supply spdce in its dppé{ﬁpor'l sald |iqujd-nitrogen
d %
p
o

ned with a cold

supply space receiving saild| | itqui d ni £X 04 d nozzle; and

a vent hole formed in an ( Jerhsurfapd&"" of said

| i qui d-nitrogen supply spdce. ﬁ -
\

-
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10 The conpact rapid chilling systemas set forth in claim3, wherein:
liguid nitrogen is used as said liquefied gas; said systemis conbined with
.a cold reserving container, and said cold reserving container is provided
with: a liquid nitrogen supply space in its upper portion, said

| i qui d-ni trogen supply space rece|V|P§ g idliquid nitrogen supplied from
said nozzle; a cold reserving nenber ( €osed in a bottomsurface and/or a
side surface of said |iquid-nitrogen supply space; and, a vent hole forned
in an upper surface and/or said side surface of d liquid-nitrogen supply
space. 11: |TG§ coﬂbﬁ} rapid chil ing syste forth in claim6
wherein: liquid nitrogen is used as said |] ;
37
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sai d systiemis conbined with a cold reserving container; and said cold ‘

reserving container is provided with: a liquid-nitrogen supply space inits
upper/p_/u,u}p/sﬂ/lraﬁl d-nitrogen supply space receiving sai (? s JRED or e
and, a vent hole formed in'afitOpper! shii]
1

ni trogen su sai d nozzl e;
surfacmm‘ﬂ)ﬁ !ﬁg ‘E@‘“\urface of said | i qui d- nitrogen supply|space. 127
The co ! 11Ming systemas set forth in claimb®, V\hermgfﬂm‘gw;%
nit rogen i s used as said |iquefi e KAMENDERI SHERES>em i s corbi-ngd{w th ‘a cdl g
reserving container; and said cold reserwpp&cont_ ai ner i s'pro}yi degtwtir—=a

| i qui d-ni trogen suppl y space inits uppdit Xion, said | I qui g pitrogen
supply space receiving said |iquid nitrogen supplied fromsaid nozzle; a

col d reser Vi ngAneamtpact mpidpahilling system epmprsingsur f ace and/ or a side surface of
said |iqui g1y ut-;ﬁ&ggg SURGErEIE N8 GAth Alighefisd gt hol e fornmed in an upper :
sur face ‘and/ Qf: 52153k 95 1Y 65 Rfuchh dod Lffbllick Rhd T 0gen suppl y space.

a control box mounted on said cylinder holder, said control box including .2 nozzle far
issuing a jet of said liquefied gas through an electromagnetic valve, said liquefied gas being
supplied from said liquefied-gas cylinder, said control box further including a control switch
for controlling said jets; ' .

said control box comprising 2 contamer-carrymg table for carrying a container thereon, said
container-carrying table being constructed of a side wall of said conftrol box, which wall is

capable of opening and remaining horizontal resultant from said opening.

N 2. The compact rapid chilling system as set forth in cleim 1, wherein:
said cylinder holder is movable, and is provided with-a lifting means; and
said lifting means is capable of lifting said liquefied-gas cylinder when said liquefied-gas
cylinder held by said cylinder holder is moved. :

3.  The compact rapid chilling 'system as set forth in claim 1 wherein:
said nozzle is so separated from said control box as to be controllable -

‘4. The compact rapid chilling system as . set forth in claim 1, wherem
said liquefied gas used in said system is carbon dioxide gas;

_ said system is combined with a cold reserving container; and
said container is provided with a liqucﬁcd-gas supply space and a ébmpression means in its
upper portion, said liquefied-gas supply space receiving said Jiquefied gas supplied from said
nozzle, said compression means compressing carbon dioxide snow whxch is produced by
supplying said liquefied gas into said liquefied-gas supply space.

5.  The compact rapid chilling system as set forth in claim 4, whcrei.q:.
a cold reserving member is disposed in each of a bottom surface, side surfaces and an upper
surface of said liquefied-gas supply space.

6. A compact rapid chilling system comprising:

a liquefied-gas cylinder, filled with 2 hqueﬁed gas and dctachably mounted on a

load-carrying platform of a vehicle;

2 control box provided with 2 nozzle for issuing a jet of said liquefied gas through an

electromagneuc valve, said liquefied gas being supplied from said liquefied-gas cylinder:

said control box having its contro] panel fixedly mounted on sajd load-carrying platform in a
" condition in which said control panel faces toward the outside of said control box said

) 36 ] ag e z‘r&LQ,_q.
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control panel being provided with: said nozzle; and,

a contro! switch for controlling said jet issued from said nozzle; and
a cover member for covering said control panel, said cover member being—so opened as to
assume its horizontal' opening position in which said cover member forms a

container-carrying table.

7. The compact rapid chilling system as set forth in claim 6, wherein:
said nozzle is so separated from said control box as to be controllable.

8. The compact rapid chilling system as set forth in claim 7, wherein:

said Jiquefied gas used in said system is carbon dioxide gas;

said system is combined with a cold reserving container; and

said container is provided with a liquefied-gas supply space and a compression means in its
(% upper portion, said liquefied-gas supply space receiving said liquefied gas supplied from said
nozzle, said compression means compressing carbon dioxide snow which is produced

by supplying said liquefied gas into said liquefied-gas

supply space.

9. The compact rapid chillingr systcm as set fonh in claim 3, wherem

liquid nitrogen is used as said liquefied gas; :

‘said system is combined’ with a cold reserving container; and _

said- cold reserving container is provided with: a liquid-nitrogen supply space in its upper
portion, said liquid-nitrogen ‘supply space receiving said liquid nitrogen supplied from said
nozzle; and '

a vent hole formed in an upper surface and/or a side surface of smd llqmd-mtnogen supply

space,

~ 10.  The compact rapid chilling system as set forth in claim 3, wherein:

liquid nitrogen is u?cd as said liquefied gas;

said system is combined with 2 cold reserving container; and

said cold reserving container is provided with: a liquid nitrogen supply space in its upper
portion, said liquid-nitrogen supply space receiving said liquid nitrogen supplied from said
nozzie; .

a cold reserving member disposed in a bottom surface and/or a s1de surface of said
liquid-nitrogen supply space; and, e :

a vent hole formed in an upper surface and/or said side surface of sand hquld-mtrogen supply
space,

11.  The compact rapid chil ling system as set forth in claim 6. wherein:
liquid nitrogen is uscd as said hqueﬁed gas;
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said system is combined with a cold reserving container; and said cold reserving container is
provided with: a liquid-nitrogen supply space in its upper portion, said liquid-nitrogen supply
- space receiving said liquid pitrogen supplied from said nozzle; and,

a vent hole formed in an upper surface and/or a side surface of said liquid-

nifrogen supply space.

.12, The compact rapid chilling system as set forth in claim 6, wherein:

liquid nitrogen is used as said liquefied gas; .

said system is combined with a cold reserving contziner; and

said cold reserving container is provided with: a liquid-nitrogen supply space in its upper
portion, said liquid-nitrogen supply space recelymg said liquid nitrogen supplied from said
nozzle;

a cold reserving member disposed in a bottom surface and/or a side surface of

said liquid-nitrogen supply space; and,

a vent hole formed in an upper surface and/or said side surface of said liquid-nitrogen supply
space.
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ABSTRACT

COMPACT RAPID CHILLING SYSTEM AND
METHOD FOR RESERYING COLD

A compact rapid chilling system comprises: a
liquefied-gas cylinder (1) filled with a liquefied gas; a
cylinder holder (2) for holding thelliquefied—gas cylinder
(1); and, a control box (3) mounted on the cylinder holder
(2). The control box (3) is provided with a nozzle (23) for
issuing a jet of the liquefied gas through an
electromagnetic valve, which liquefied gas is'supplied from
the liquefied-gas cylinder (1). The control box (3) is
further provided with a control switch (25) for controlling

the jet of the liquefied gas.
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