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(54) LID FOR A COOLING BOX

(57)  Lid (3) for a cooling box (1), comprising:

- a housing (4) with a coolant compartment (5) that is
confined in a gas permeable manner at a cooling side
(6) of the lid (3), and

- afilling port (7) for filling a coolant into the coolant com-
partment (5), wherein the filling port (7) comprises a uni-
directional valve (8) that can be opened towards the cool-
ant compartment (5).

According to the invention a cooling box (1) is pro-
vided that can be cooled by introducing dry ice pellets
into a lid (3) thereof. By means of a unidirectional valve
(8) the filling of the lid (3) is particularly simple. Thus, the
cooling box (1) is particularly suitable for delivering fresh
food products ordered online by final customers. In par-
ticular, there is no need to fill the dry ice into plastic bags
such that plastic waste can be avoided.
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Description

[0001] The present invention is directed to a lid for a
cooling box and to a respective cooling box as well as to
a method for filling a coolant into the lid and a respective
filing device. The cooling box can be used, in particular,
to deliver fresh food products ordered online by final cus-
tomers.

[0002] According to a recent development, fresh prod-
ucts such as food products can be ordered online by final
customers. The products are then delivered to the cus-
tomers. Therein, however, many products require cool-
ing. Various methods and devices are known to provide
such a cooling. Preferably, the cooling is achieved in a
passive manner such that the cooling box does not have
to be connected to an external power supply. For exam-
ple, cooling boxes are known that can be cooled with
cool packs and/or ice. In particular, cooling can be
achieved by dryice. According to a known method, plastic
bags filled with dry ice are placed into the cooling box.
This is convenient because a contact between the dry
ice and the products can be avoided due to the plastic
bags. Also, the plastic bags can be filled with such an
amount of dry ice that is adapted to a scheduled duration
of a delivery tour. However, this method produces a sig-
nificant amount of plastic waste. Also, the plastic bags
reduce the space within the cooling box. Further, adevice
is required for filling the plastic bags with dry ice.
[0003] Itis,therefore, an object of the presentinvention
to overcome at least in part the disadvantages known
from prior art and, in particular, to provide a cooling box
that can be cooled in a particularly efficient manner. Also,
a lid for such a cooling box as well as a method for filling
a coolant into the lid and a respective filling device are
supposed to be presented.

[0004] These objects are solved by the features of the
independent claims. Dependent claims are directed to
preferred embodiments of the present invention.

[0005] According to the invention a lid for a cooling box
is provided. The lid comprises:

- a housing with a coolant compartment that is con-
fined in a gas permeable manner at a cooling side
of the lid, and

- afilling port for filling a coolant into the coolant com-
partment, wherein the filling port comprises a unidi-
rectional valve that can be opened towards the cool-
ant compartment.

[0006] The described lid can be used to close the cool-
ing box. Preferably, the cooling box is used in the context
of the so-called e-commerce, wherein customers order,
in particular, food products online. The cooling box can
be cooled with the described lid. Thereby, it can be en-
sured that the cold chain is not interrupted.

[0007] The cooling box preferably comprises a con-
tainer with a cooling chamber. The products that are sup-
posed to be cooled can be placed into the cooling cham-
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ber. The cooling chamber has an opening, via which the
products can be placed into the cooling chamber and can
be taken out of the cooling chamber. Preferably, the con-
tainer has a cuboid shape, wherein a respective wall is
arranged on five sides of the container, and wherein the
opening is formed at the remaining sixth side. The open-
ing can be closed by the described lid. Accordingly, it is
preferred that the lid is configured for closing and opening
the cooling chamber of the cooling box.

[0008] The lid comprises a coolant compartment that
is supposed to be filled with a coolant. Preferably, the
coolantis dryice. Dry ice, as used herein, is solid carbon
dioxide. The coolant is preferably provided in the form of
coolant pellets, in particular in the form of dry ice pellets.
Coolant pellets are bodies of the coolant having a size
of lessthan 5 mmin every direction. Alternatively, coolant
snow can be used, in particular dry ice snow.

[0009] By means of the coolant within the coolant com-
partment, the cooling chamber of the cooling box can be
cooled. Therefore, the lid has a cooling side. The lid is
configured such that the cooling side is cooled by the
coolant within the coolant compartment. That is, cold
generated by the coolant can be emitted by the lid via
the cooling side. It is preferred that the lid is thermally
isolated to all sides other than the cooling side. Thus, the
cold generated by the coolant can leave the lid only to-
wards the cooling chamber covered by the lid. The hous-
ing is preferably made of a thermally isolating material
such as polystyrene. Alternatively, straw can be used, in
particular compressed straw.

[0010] The coolant compartment is formed within the
housing of the lid. In one embodiment the lid has a cuboid
shape. The cooling side is one of the sides of the cuboid.
The housing comprises a base plate opposite the cooling
side and four side walls. Thatis, the coolant compartment
is confined by the housing at least to five sides. At the
remaining side, which is the cooling side, the coolant
compartment is confined at least in a gas permeable
manner. That means that gas can move out of the coolant
compartment or into the coolant compartment via the
cooling side. Preferably, all other sides of the coolant
compartment are configured in a gas tight manner. Thus,
a gas exchange between the coolant compartment and
an outside of the lid is only possible via the cooling side.
If the lid is attached to a cooling box, the coolant com-
partment can exchange gas only with the cooling cham-
ber of the cooling box.

[0011] Thecoolantcompartmentis preferably confined
in a solid impermeable manner to all sides. Thus, a solid
coolant cannot leave the coolant compartment. Also, the
coolant compartment is preferably confined in a gas im-
permeable manner to all sided except the cooling side.
Thus, a cold gas generated from the coolant can leave
the coolant compartment via the cooling side only.
[0012] The coolant within the coolant compartment
sublimates over time. Thereby, cold carbon dioxide gas
is generated. This gas can leave the coolant compart-
ment via the cooling side. If the lid is attached to a cooling
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box, the cold carbon dioxide gas can enter the cooling
chamber of the cooling box. Thereby, the cooling cham-
ber can be cooled.

[0013] The fact that the cooling side is gas permeable
can be realized in different ways. For example, the cool-
ant compartment can have an opening that extends
across the cooling side entirely or partly, wherein a gas
permeable element covers the opening. Alternatively, the
coolant compartment can be closed at the cooling side
except for gas channels connecting the coolant compart-
mentto the outside of the lid. The gas channels preferably
have such a small diameter that no solid bodies can leave
the coolant compartment via the gas channels. In partic-
ular, it is preferred that the minimal cross section of each
of the channels is less than 0.5 cm?2, in particular less
than 0. 1 cm2.

[0014] The coolant can be introduced into the coolant
compartment via the filling port. The filling port preferably
comprises a hole that extends through the housing such
as to connect the coolant compartment with the outside
of the lid. The filling port further comprises the unidirec-
tional valve. The unidirectional valve is configured such
that, by default, the filling port is closed by the unidirec-
tional valve. The term "default" refers to a state in which
no external force affects the unidirectional valve. By
means of such an external force the unidirectional valve
can be opened. However, the unidirectional valve can
only be opened by a force that is directed towards the
coolant compartment, not by a force that is directed out
of the coolant compartment. That is, the unidirectional
valve can be opened by a coolant flow directed into the
coolant compartment, but not by a coolant flow directed
out of the coolant compartment. Alternatively, the unidi-
rectional valve can be opened manually from the outside
of the lid, for example by pressing a filling pipe against
the unidirectional valve. It is possible to open the unidi-
rectional valve by applying an external force to the uni-
directional valve in the direction in which the unidirection-
al valve opens and to allow a coolant flow in the opposite
direction. Although this is not reasonable, the possibility
of doing so is mentioned here in order to clarify that the
term "unidirectional" does not necessarily refer to a flow
direction through the valve, but rather to the direction of
the external force that can open the unidirectional valve.
In standard operation, however, the coolant will flow
through the unidirectional valve only in the direction in
which an external force can open the unidirectional valve,
that is into the coolant compartment. The unidirectional
valve could also be referred to as a check valve ora non-
return valve.

[0015] Via the unidirectional valve, the coolant can be
filled into the coolant compartment and can be confined
therein. There is no need to open the filling port manually
prior to filling and/or to close the filling port manually after
filling. This facilitates the filling process. Thus, providing
the coolant within the lid of a cooling box is competitively
viable compared to using plastic bags filled with the cool-
ant. There is no longer a need to use plastic bags, such
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that plastic waste can be avoided.

[0016] According to a preferred embodiment of the lid
the coolant compartment has, at the cooling side of the
lid, an opening that is covered by a gas permeable non-
woven fabric.

[0017] In particular in this embodiment it is preferred
that the housing has a cuboid shape and confines the
coolant compartment to all sides except for the cooling
side. At the cooling side the coolant compartment has
the opening. In order to have the coolant compartment
confined to all sides, the opening is covered by the gas
permeable nonwoven fabric.

[0018] According to a further preferred embodiment of
the lid the unidirectional valve comprises a flap that, by
default, seals the filling port and that can be bent towards
the coolant compartment so as to open the filling port.
[0019] Preferably, the flap is arranged within the cool-
ant compartment. The flap is preferably made of a plastic
material or of a metal. The flap is preferably attached to
the housing, in particular to a side wall thereof. If the filling
portis comprises a hole thatextends through the housing,
the flap is preferably dimensioned and arranged so as to
cover this hole by default. The filling port is thus sealed
by the flap. The term "default” refers to a state of the flap
in which no external force acts upon the flap. In this state,
the flap is preferably configured in a straight manner. The
flap can be bent by an external force so as to be brought
out of the default state. Thereby, the filling port can be
opened. An external force can be applied to the flap by
a coolant flow and/or by a filling pipe. The flap is arranged
and configured such that the flap can be bent only if the
external force is directed towards the coolant compart-
ment, but not if the external force is directed out of the
coolant compartment. That is, a coolant flow can bend
the flap only if directed into the coolant compartment.
The coolant cannot flow out of the coolant compartment.
Also, the flap can be bent by contacting the flap with a
filling pipe from the outside of the lid.

[0020] Preferably, the flap is configured in an elastic
manner so that the flap generates a resilient force for
restoring the default state. This can be achieved, for ex-
ample, if the flap is made of a plastic material or of a
flexible metal.

[0021] According to a further preferred embodiment of
the lid the housing comprises a base plate that confines
the coolant compartment opposite to the cooling side,
wherein the base plate is made of straw, in particular of
compressed straw.

[0022] In case the housing has a cuboid shape the
cooling side and the base plate are arranged on two op-
posite sides of the cuboid, whereas the four remaining
sides are formed by a respective side wall.

[0023] From the prior art, cooling boxes made of com-
pressed straw are known. Straw has the advantage of
being economically friendly, in particular compared to
polystyrene. Such cooling boxes can comprise a contain-
er and a lid, each being made of compressed straw. The
lid, however, has no coolant compartment. In order to
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obtain a lid as described herein from the lid of such a
cooling box, for example, side walls and a nonwoven
fabric can be added so as to form a coolant compartment.
Thereby, a lid according to the present embodiment is
obtained, wherein only the base plate is made of com-
pressed straw. The side walls can be made of, for exam-
ple, polystyrene or straw, in particular compressed straw.
[0024] According to a further preferred embodiment of
the lid the housing comprises a side wall transversal to
the cooling side, wherein the base plate is attached to
the side wall by a glue connection, a screw connection
or a clamping connection.

[0025] The fact that the side wall is arranged transver-
sal to the front side means that the side wall encloses an
angle with the front side, in particular of 90°.

[0026] The lid can comprise one or several side walls.
For example, a single side wall having the shape of a
circular cylinder jacket can be used. Alternatively, four
side walls can be used that, together, have the shape of
a rectangular cylinder jacket. In the latter case, the four
side walls could also be considered a single side wall.
[0027] By means ofthe base plate and the side wall(s),
the coolant compartment is preferably confined to all
sides except for the cooling side. At the cooling side, the
coolant compartment is preferably confined by nonwo-
ven fabric. The nonwoven fabric can be attached to the
side wall(s) so as to cover an opening formed by the side
wall(s).

[0028] In the present embodiment the lid can be ob-
tained in a particularly simple manner form the previously
described known cooling box made of compressed straw.
Therefore, the straw lid is used as the base plate and the
side wall is attached thereto by the glue connection, by
the screw connection and/or by the clamping connection.
The screw connection is preferably realized by means of
one or more polystyrene screws. The clamping connec-
tion is preferred because it can be established and re-
leased particularly easily and in a reversible manner.
[0029] According to a further preferred embodiment of
the lid the housing comprises a side wall transversal to
the cooling side, wherein the filling port is arranged at
the side wall.

[0030] In this embodiment the filling port is arranged
at the side of the lid. That is, the coolant can be filled into
the coolant compartment form the side of the lid. This
facilitates the filling of the coolant into the coolant com-
partment because the lid can be oriented such that the
filling port is at the top. That means that there is no other
orientation of the lid in which the filling port would be at
a higher position relative to the rest of the lid. If the filling
port is situated at the top, the coolant can be filled into
the coolantcompartment using gravity. Also, gravity does
not cause an undesired counterflow of the coolant.
[0031] According to a further aspect of the invention a
cooling box is presented that comprises:

- acontainer with a cooling chamber having an open-
ing, and
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- alid according to any of the preceding claims,

wherein the opening of the cooling chamber can be cov-
ered by the lid such that the cooling side of the lid faces
the cooling chamber.

[0032] The details and advantages disclosed for the
lid can be applied to the cooling box, and vice versa.
[0033] The cooling box is preferably configured for
transporting goods that are supposed to be cooled during
transport. The goods can be stored within the cooling
chamber. Cooling is achieved by means of the lid, in par-
ticular due to the coolant provided within the coolant com-
partment thereof. The fact that the opening of the cooling
chamber can be covered by the lid such that the cooling
side of the lid faces the cooling chamber means that the
container and the lid are configured in a way that if used
as intended, the cooling side faces the cooling chamber
when the lid covers the opening of the cooling chamber.
Preferably, the container and the lid correspond to each
other such that there is a limited number of distinct pos-
sibilities to close the opening of the cooling chamber with
the lid. Preferably, there is only one such possibility. Al-
ternatively, it is preferred that the lid and/or the cooling
box are symmetrical such that the lid can be placed onto
the opening of the cooling chamber in two equivalent
orientations that differ by a 180° rotation of the lid relative
to the cooling chamber.

[0034] According to a further aspect of the invention a
method for filling coolant pellets into a lid for a cooling
box is presented. The lid comprises a filling port for filling
the coolant pellets into a coolant compartment of the lid,
wherein the filling port comprises a unidirectional valve
that can be opened towards the coolant compartment,
the method comprising:

a) providing the coolant pellets,

b) opening the unidirectional valve by moving a filling
pipe into the filling port, and

c) dispensing the coolant pellets from the filling pipe,
through the filling port and into the coolant compart-
ment.

[0035] The details and advantages disclosed for the
lid and the cooling box can be applied to the method, and
vice versa. The described method is preferably used to
fill coolant pellets into the described lid. The described
lid is preferably configured to be filled with coolant pellets
by the described method.

[0036] In step a) the coolant pellets are provided.
Therefore, the coolant pellets can be obtained prior to
the beginning of the described method. Alternatively, the
coolant pellets can be obtained as part of the described
method in step a). Preferably, the coolant pellets are pro-
vided such thatthe coolant pellets can be dispensed from
a filling pipe.

[0037] In step b) the filling pipe is used to open the
unidirectional valve. That is, by means of the filling pipe
an external force is applied to the unidirectional valve. If
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the unidirectional valve comprises a flap, the flap can be
bent by the filling pipe. Thereby, the filling port is opened
in step b).

[0038] In step c) the coolant pellets are filled into the
coolant compartment. Therefore, the coolant pellets are
dispensed from the filling pipe and are guided through
the filling port and into the coolant compartment.

[0039] According to a preferred embodiment of the
method, in step b) the lid is lifted and the filling pipe is
maintained stationary.

[0040] Maintaining the filling pipe in a stationary man-
ner is advantageous because there is no need for the
filing pipe to comprise any movable elements. The lid
can be lifted, in particular, by means of a cam wheel.
[0041] According to a preferred embodiment of the
method, in step c) the lid is oriented with the filling port
at the top.

[0042] In this embodiment the coolant pellets can be
filled into the coolant compartment using gravity. A
means for driving the coolant pellets is not required.
[0043] According to a further preferred embodiment of
the method, in step c) the lid is moved up and down re-
peatedly.

[0044] By moving the lid, the coolant pellets can be
distributed particularly well within the coolant compart-
ment. The formation of coolant blocks can be avoided.
This is advantageous because coolant blocks could lead
to a non-uniform cooling. The lid can be moved up and
down, in particular, by means of the same cam wheel
that is also used to lift the lid in step b). The up and down
movement of the lid can also be considered a shaking of
the lid.

[0045] According to a further aspect of the invention a
filling device for filling coolant pellets into lids for cooling
boxes is presented. The lids comprise a respective filling
port for filling the coolant pellets into a respective coolant
compartment of the lid. The filling device comprises:

- acoolant supply unit having afilling pipe for dispens-
ing the coolant pellets at a filling end of the filling
pipe, wherein the filling end faces downwards,

- aconveyor that is arranged below the filling end of
the filling pipe such that the lids can be moved, one
after the other, into a filling position underneath the
filling pipe, and

- a lifting means for lifting the lid that is in the filling
position such that the filling pipe is moved into the
filling port of this lid.

[0046] The details and advantages disclosed for the
lid, the cooling box and the method can be applied to the
filing device, and vice versa. It is preferred that the de-
scribed lid is filled using the filling device, in particular by
the described method. The filling device is preferably
configured for filling the described lid, in particular by
means of the described method.

[0047] By means of the filling device a plurality of lids
can be filled with the coolant pellets. Each lid is supposed
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to be used for a respective cooling box.

[0048] While the lids are filled with the coolant pellets,
the cooling chambers can be filled with the products. This
saves time because the two processes can be performed
independently of each other at the same time.

[0049] The coolant supply unitis preferably configured
for providing the coolant pellets, in particular according
to step a) of the described method. The coolant supply
unit is configured such that the coolant pellets can be
dispensed from a filling pipe of the coolant supply unit,
in particular according to step c) of the described method.
[0050] The lids can be moved to the filling pipe by
means of the conveyor. The conveyor can convey mul-
tiple lids simultaneously. One after the other can be
brought into the filling position and can be filled with the
coolant pellets. Preferably, the conveyor is clocked
based on the time for filling each of the lids.

[0051] Thelids are preferably arranged atthe conveyor
such that the respective filling port is at the top. The con-
veyor is arranged below the filling pipe and the filling pipe
has a filling end that faces downwards, that is towards
the conveyor. The filling end of the filling pipe is the end
of the filling pipe at which the coolant pellets are dis-
pensed from the filling pipe.

[0052] If alid is moved by the conveyor into the filling
position, this lid can be filled with the coolant pellets.
Therefore, the respective lid is lifted by the lifting means
such that the filling pipe is introduced into the filling port
of the respective lid, in particular according to step b) of
the described method. The filling pipe is stationary. The
relative movement of the lid with respect to the filling pipe
is obtained by lifting the lid. The lifting means is preferably
embedded in the conveyor.

[0053] According to a preferred embodiment of the fill-
ing device the lifting means comprises a cam wheel.
[0054] The cam wheel is preferably configured as a
part of the conveyor. The lids can be brought into the
filling position, one after the other, where the respective
lid can be lifted by activating the cam wheel. Preferably,
the lifting means comprises guides that guide the lifting
movement of the lid. The cam wheel can also be used
to move the lid up and down in step c).

[0055] According to a further preferred embodiment of
the filling device the conveyor comprises a respective
holder for multiple of the lids.

[0056] Preferably, the holder is configured such that
the lid can be lifted therein. In that case it is not necessary
that the lifting installation comprises guides for the lid.
[0057] According to a further preferred embodiment of
the filling device the filling pipe has at least one lateral
nozzle opening.

[0058] The fact that the at least one nozzle opening is
configured in a lateral manner means that the coolant
pellets can be dispensed from the filling pipe, in particular
from the filling end thereof, in a direction perpendicular
to the filling pipe. By lateral nozzle openings the coolant
pellets can be ejected from the filling pipe perpendicular
to the filling pipe. This was found to enhance the distri-
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bution of the coolant pellets within the coolant compart-
ment and to reduce the risk of coolant block formation.
This is due to the fact that by means of the lateral nozzle
openings a straight stream of coolant pellets is avoided.
If several nozzle openings are provided, fewer coolant
pellets leave each nozzle such that the distribution of the
coolant pellets is further enhanced. It is particularly pre-
ferred that the filling pipe has two lateral nozzle openings
that are preferably arranged at the filling end on opposite
sides of the filling pipe.

[0059] It should be noted that the individual features
specified in the claims may be combined with one another
in any desired technologically reasonable manner and
form further embodiments of the invention. The specifi-
cation, in particular taken together with the figures, ex-
plains the invention further and specifies particularly pre-
ferred embodiments of the invention. Particularly pre-
ferred variants of the invention and the technical field will
now be explained in more detail with reference to the
enclosed figures. It should be noted that the exemplary
embodiments shown in the figures are not intended to
restrict the invention. The figures are schematic and may
not be to scale. The figures displays:

Fig. 1: a perspective view of a cooling box ac-
cording to the invention,

Fig. 2: a sectional side view of the lid of the cool-
ing box of Fig. 1,

Fig. 3a, 3b:  enlargements of Fig. 2,

Fig. 4: a side view of a filling device according to
the invention, by means of which lids as
shown in Fig. 1 to 3b can be filled with
coolant pellets,

Fig. 5: a first detailed view of a part of the filling
device of Fig. 4,

Fig. 6: a second detailed view of a part of the
filling device of Fig. 4, and

Fig. 7: a flow diagram of a method for filling cool-
ant pellets into the lid shown in Fig. 1 to
3b by the filling installation shown in Fig.
4 to 6.

[0060] Fig. 1 shows a cooling box 1 comprising a con-

tainer 2 with a cooling chamber 14 having an opening
15. Further, the cooling box 1 comprises a lid 3 with a
cooling side 6. By means of the lid 3 the opening 15 of
the cooling chamber 14 can be covered such that the
cooling side 6 of the lid 3 faces the cooling chamber 14.
The cooling box 1 and the lid 3 have a respective cuboid
shape.

[0061] Fig. 2 is a sectional side view of the lid 3 of the
cooling box 1 of Fig. 1. The lid 3 comprises a housing 4
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with a coolant compartment 5 that is confined in a gas
permeable manner at the cooling side 6. Further, the lid
3 comprises a filling port 7 for filling a coolant into the
coolant compartment 5. The filling port 7 comprises a
unidirectional valve 8 that can be opened towards the
coolant compartment 5. In the shown embodiment the
unidirectional valve 8 comprises aflap 11 that, by default,
seals the filling port 7 (as indicated by a solid line) and
that can be bent towards the coolant compartment 5 so
as to open thefilling port 7 (as indicated by a dotted line).
[0062] At the cooling side 6 of the lid 3 the coolant
compartment 5 has an opening 9 that is covered by a
gas permeable nonwoven fabric 10. The housing 4 com-
prises a base plate 12 that confines the coolant compart-
ment 5 opposite to the cooling side 6, that is at the top
in the view of Fig. 2. The base plate 12 can be made of
straw, in particular of compressed straw. The housing 4
further comprises four side walls 13 (of which two are
shown) transversal to the cooling side 6. The base plate
12 can be attached to the side walls 13 by a glue con-
nection, a screw connection or a clamping connection.
The filling port 7 is arranged at the side wall 13 on the
left in Fig. 2.

[0063] Fig. 3a shows a first enlargement of Fig. 2,
wherein the flap 11 is shown in the default state in which
the filling port 7 is sealed.

[0064] Fig. 3b shows a second enlargement of Fig. 2,
wherein the flap 11 is shown in a bent state in which the
filling port 7 is opened.

[0065] Fig. 4 shows a side view of a filling device 18,
by means of which lids 3 as shown in Fig. 1 can be filled
with coolant pellets 16. The filling device 18 comprises
a coolant supply unit 19. The coolant supply unit 19 com-
prises a pelletizer 27. That is a device for crushing blocks
of a solid coolant such as dry ice into pellets. Further, the
coolant supply unit 19 comprises a dosing installation 29
and an auger 28, by means of which the coolant pellets
16 can be moved from the pelletizer 27 to the dosing
installation 29. In the dosing installation 29 the amount
of the coolant pellets 16 that is supposed to be filled into
a particular lid 3 can be separated. By means of a weigh-
ing means 30 this amount can be measured. From the
dosing installation 29, the coolant pellets 16 can be filled
into the lid 3 via a filling pipe 17 with a filling end 20 that
faces downwards (shown in detail in Fig. 5). Therefore,
the filling device 18 comprises a conveyor 21 that is ar-
ranged below the filling end 20 of the filling pipe 17 such
that the lids 3 can be moved, one after the other, into a
filling position 22 underneath the filling pipe 17. The con-
veyor 21 comprises a respective holder 25 for multiple
of the lids 3. Further, the filling device 18 comprises a
lifting means 23 for lifting the lid 3 in the filling position
22 such that the filling pipe 17 is moved into the filling
port 7 of this lid 3. The lifting means 23 comprises a cam
wheel 24. Further, the filling device 18 comprises a fan
32, by means of which gas generated during the filling
process, in particular carbon dioxide, can be exhausted
from the filling device 18.
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[0066] Fig.5is afirstdetailed view of a part of the filling
device 18 of Fig. 4. It can be seen that the dosing instal-
lation 29 comprises a funnel 31, at the end of which the
filling pipe 17 is formed. Coolant pellets 16 can be dis-
pensed from the filling pipe 17 via nozzle openings 26 at
a filling end 20 thereof. In the shown state the filling pipe
17 is introduced into a lid 3. The unidirectional valve 8 of
thislid 3is opened. Thatis, the flap 11 is in the bent state.
It can be seen that the flap 11 is bent due to the filling
pipe 17. Further, the weighing means 30 and the holders
25 are indicated with reference numerals in Fig. 5.
[0067] Fig. 6 is a second detailed view of a part of the
filing device 18 of Fig. 4. It can be seen that the filling
pipe 17 has two lateral nozzle openings 26 at the filling
end 20, via which the coolant pellets 16 can leave the
filling pipe 17.

[0068] Fig. 7 is a flow diagram of a method for filling
coolant pellets 16 into the lid 3 shown in Fig. 1 to 3b by
the filling installation 18 shown in Fig. 4 to 6. The method
is described using the reference numerals of the previous
figures. The method comprises:

a) providing the coolant pellets 16, and

b) opening the unidirectional valve 8 by moving the
filling pipe 17 into the filling port 7, wherein the lid 3
is lifted and the filling pipe 17 is maintained station-
ary, and

c) dispensing the coolant pellets 16 from the filling
pipe 17, through the filling port 7 and into the coolant
compartment 5, wherein the lid 3 is oriented with the
filling port 7 at the top, and wherein the lid 3 is moved
up and down repeatedly.

[0069] According to the invention a cooling box 1 is
provided that can be cooled by introducing dry ice pellets
into a lid 3 thereof. By means of a unidirectional valve 8
the filling of the lid 3 is particularly simple. Thus, the cool-
ing box 1 is particularly suitable for delivering fresh food
products ordered online by final customers. In particular,
there is no need to fill the dry ice into plastic bags such
that plastic waste can be avoided.

List of reference numerals

[0070]

1 cooling box

2 container

3 lid

4 housing

5 coolant compartment
6 cooling side

7 filling port

8 unidirectional valve
9 opening

10  nonwoven fabric
11 flap

12  base plate
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13 side wall
14  cooling chamber

15  opening
16  coolant pellets
17  filling pipe

18 filling device

19  coolant supply unit
20 filling end

21 conveyor

22  filling position

23  lifting means

24 cam wheel

25  holder

26  nozzle opening
27  pelletizer

28  auger

29  dosing installation
30  weighing means

31 funnel
32 fan
Claims

1. Lid (3) for a cooling box (1), comprising:

- a housing (4) with a coolant compartment (5)
that is confined in a gas permeable manner at
a cooling side (6) of the lid (3), and

- afilling port (7) for filling a coolant into the cool-
ant compartment (5), wherein the filling port (7)
comprises a unidirectional valve (8) that can be
opened towards the coolant compartment (5).

2. Lid(3)accordingtoclaim 1, whereinthe coolantcom-
partment (5) has, at the cooling side (6) of the lid (3),
an opening (9) that is covered by a gas permeable
nonwoven fabric (10).

3. Lid (3) according to any of the preceding claims,
wherein the unidirectional valve (8) comprises a flap
(11) that, by default, seals the filling port (7) and that
can be bent towards the coolant compartment (5) so
as to open the filling port (7).

4. Lid (3) according to any of the preceding claims,
wherein the housing (4) comprises a base plate (12)
that confines the coolant compartment (5) opposite
to the cooling side (6), and wherein the base plate
(12) is made of straw.

5. Lid (3) according to claim 4, wherein the housing (4)
comprises a side wall (13) transversal to the cooling
side (6), and wherein the base plate (12) is attached
to the side wall (13) by a glue connection, a screw
connection or a clamping connection.

6. Lid (3) according to any of the preceding claims,



10.

1.

12.
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wherein the housing (4) comprises a side wall (13)
transversal to the cooling side (6), and wherein the
filling port (7) is arranged at the side wall (13).

Cooling box (1) comprising

- a container (2) with a cooling chamber (14)
having an opening (15), and

- a lid (3) according to any of the preceding
claims,

wherein the opening (15) of the cooling chamber (14)
can be covered by the lid (3) such that the cooling
side (6) of the lid (3) faces the cooling chamber (14).

Method for filling coolant pellets (16) into a lid (3) for
a cooling box (1), wherein the lid (3) comprises a
filling port (7) for filling the coolant pellets (16) into a
coolant compartment (5) of the lid (3), and wherein
the filling port (7) comprises a unidirectional valve
(8) that can be opened towards the coolant compart-
ment (5), the method comprising:

a) providing the coolant pellets (16),

b) opening the unidirectional valve (8) by moving
a filling pipe (17) into the filling port (7), and

c) dispensing the coolant pellets (16) from the
filling pipe (17), through the filling port (7) and
into the coolant compartment (5).

Method according to claim 8, wherein in step b) the
lid (3) is lifted and the filling pipe (17) is maintained
stationary.

Method according to claim 8 or 9, wherein in step c)
the lid (3) is oriented with the filling port (7) at the top.

Method according to any one of claims 8 to 10,
wherein in step c) the lid (3) is moved up and down
repeatedly.

Filling device (18) for filling coolant pellets (16) into
lids (3) for cooling boxes (1), wherein the lids (3)
comprise a respective filling port (7) for filling the
coolant pellets (16) into a respective coolant com-
partment (5) of the lid (3), the filling device (18) com-
prising:

- a coolant supply unit (19) having a filling pipe
(17) for dispensing the coolant pellets (16) at a
filling end (20) of the filling pipe (17), wherein
the filling end (20) faces downwards,
-aconveyor (21)thatis arranged below thefilling
end (20) of the filling pipe (17) such that the lids
(3) can be moved, one after the other, into a
filling position (22) underneath the filling pipe
(17), and

- a lifting means (23) for lifting a lid (3) thatis in
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13.

14.

15.

the filling position (22) such that the filling pipe
(17) is moved into thefilling port (7) of this lid (3).

Filling device (18) according to claim 12, wherein the
lifting means (23) comprises a cam wheel (24).

Filling device (18) accordingto claim 12 or 13, where-
in the conveyor (21) comprises a respective holder
(25) for multiple of the lids (3).

Filling device (18) according to any one of claims 12
to 14, wherein the filling pipe (17) has at least one
lateral nozzle opening (26).
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