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(57) Abstract

METHOD AND APPARATUS FOR MAKING A FROZEN MASS OF DRINKABLE PRODUCT READY FOR

Method and apparatus for making a frozen mass drinkable product ready for treatment, such as fruit juice or the
like, which mass is stored in frozen state in a container (1), which method is distinguished by the following steps of:
heating the container on all sides for a predetermined time, removing the frozen mass from the container, using the device
(6), mechanically dividing on device (10) the frozen mass into pieces, and supplying heat to the mass in stepwise manner
such that the maximum temperature of the obtained liquid amounts preferably to 2 °C and to a maximum of § oC,

whereby the quality of the end product remains ensured.
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METHOD AND APPARATUS FOR MAKING A FROZEN MASS OF DRINKABLE
PRODUCT READY FOR TREATMENT

The invention relates to a method for making a
frozen mass drinkable product ready for treatment, such as
fruit juice or the like, which mass is stored in frozen
state in a container.

Fruit juices are usually condensed into concentra-
tes in the country of origin, stored in a container, deep
frozen and subsequently transported to the country of
consumption. There the concentrated juice can be further
processed into drinkable products. In this process it has
been found to be a problem to get the relatively large
frozen mass out of the container easily and to then defrost
it without there being any loss of quality.

The invention has for its object to provide a
method with which this drawback is obviated, which method
is distinguished by the following steps of:

- heating the container on all sides for a prede-
termined time,

- removing the frozen mass from the container,

- mechanically dividing the frozen mass into
pieces, and

- supplying heat to this mass in stepwise manner,
such that the maximum temperature of the obtained liquid
amounts preferably to 2°C and to a maximum of 5°C.

Since the container is heated on all sides, only
a small part of the outer skin layer of the frozen mass has
to be melted to be able to remove this mass as a block from
the container. This block is then reduced so that while
frozen flakes are created, they are nevertheless transpor-
table. The drawback to transport by means of a pressure
pump is that the fragments cake together again, so that it
has to be heated again directly thereafter to remain suffi-
ciently fluid and transportable. The heat supply according
to the invention takes place in stepwise manner so that the
temperature of the frozen mass can continually be measured
at interim intervals, wherein the maximum temperature of
5°C for the end product is certainly not exceeded. This
ensures a high quality of the end product.
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The invention further relates to a device for
performing the above stated method, which device is distin-
guished by a carrier for the container, heat supply means
arranged close to the carrier, a station for emptying the
container, a flaking apparatus for dividing the frozen mass
into pieces and a heat exchanger for supplying heat, which
exchanger is embodied as a transport tube of certain length
which is connected to a transport pump and along which heat
means are arranged.

The tube is preferably divided into sections
wherein each section is provided with a temperature sensor,
the measurement signal of which is used to control the heat
supply in at least the following section. In a preferred
embodiment the tube is arranged in the form of a serpen-
tine, wherein one or more parts of the serpentine form a

section.
According to a further development of the inven-

tion the tube is double-walled, in the inner tube of which
the frozen mass is transported by the transport pump and
the outer tube is connected to a feed apparatus for a warm
liquid medium.

Above mentioned and other features will be eluci-
dated further in the following figure description of an

embodiment. In the drawing:
Fig. 1 shows a perspective view of a transport

container with frozen contents on a carrier,

fig. 2 shows a schematic top view of a transport-
ing device for containers of fig. 1, wherein the carrier is
embodied as conveyor on the end of which is shown a station
for emptying the container and a heat exchanger,

fig. 3 shows a diagram of a preferred embodiment
of the heat exchanger according to the invention,

fig. 4 shows a perspective view of a tipping
device with flaking apparatus according to the invention,

fig. 5 shows a diagram of the temperature curve
of different concentrates relative to water subject to the
amount of heat supplied. )

The container 1 shown in fig. 1, also called a
drum, has the known form, that is substantially cylindrical
with two protruding ribs 2 along the outer periphery there-
of. The container is provided with a closed bottom and a
removable cover, the latter not being shown here.

-
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Because of the fact that the ribs 2 are arranged,
a frozen mass, such as for example frozen fruit juice,
cannot be poured directly out of the container because the
ribs of the ice block protrude into the hollow sides of the
ribs 2 of the container.

For this purpose the container has to be heated on
the outside in order to slightly melt the ribs of the ice
block and the outer periphery thereof. This temperature
increase may however not be such that the quality of the
fruit juice is adversely affected.

According to the invention the container 1 stands
on a carrier 3 which in the embodiment shown, fig. 2, is
embodied with a meander-shaped portion 4. Here the carrier
3 can be embodied as a roller conveyor wherein transport of
the containers 1 can take place by means of a chain of
carrier elements or the like (not shown).

The meander-shaped portion 4 of the conveyor is
arranged in a space 5 closed on all sides into which hot
air is fed which is generated by a heating apparatus 5°'.
Due to the meander-shaped configuration of the conveyor the
closed space can be kept small and still be of sufficient
heating capacity.

The heat supply is herein such that only a 2 cm
thick layer on the outside of the frozen block is thawed,
whereby it becomes possible to remove the block from the
container on a further part of the conveyor belt 3 at a
tipping apparatus for emptying the container.

' Once the block has been removed from the container
it can be reduced in a flaking apparatus.

Fig. 4 shows such a station for emptying the
container and flaking the frozen block from the container.

In a tipping device 6 in the form of a gripper 8
coupled to a two-jointed pivot arm 7, one container at a
time can be grasped between the claws of the gripper 8 and
then tilted above a trough 9 at the side of the conveyor 3.
The trough 9 is shaped such that the cylindrical block
comes to rest with the head end against a scraping roller
10 arranged in the trough 9. Under the influence of gravity
the block remains lying against the roller 10 so that by
rotating the roller 10 by means of a drive motor 11 a
portion of the block is scraped off at a time. The flakes
come to lie in the bottom of the trough 9 and run via an
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outlet 36 into the inlet of a transport pump, here in the
form of a screw pump 12. The screw is driven by the motor
13 via a right-angled transmission 14. The screw transpor-
ter moves the scraped frozen flakes in the direction of the
arrow P1 to a transport tube 15. This transport tube leads

to a tube heat exchanger 16.
The tube heat exchanger is further elucidated in

detail with reference to fig. 3.

The tube 15 connects via a closing valve 66 to a
transport tube 17 placed in serpentine shape which takes a
double-walled form locally at 18. In the straight tube
portions of transport tube 17 static mixers can be arranged
in the form of screw elements 17°', which ensure that the
frozen mass continually remains in motion not only in axial
but also in peripheral sense of the tube 17. Since each
straight tube portion of the tube 17 is provided with an
outer tube 18 a heat medium can be fed therebetween. The
heat medium, for example water, is carried by means of the
pump 19 to the space between the tube portions 17, 18,
which water flows in each case via the connecting pipes 20
with the following straight tube portion 17. After a number
of straight tube portions 17 the water is collected and
transported back to the pump 19 via return pipe 22.

In order to enable heating of the water the water
can be pre-heated in a heat exchanger 23, which heat ex-
changer is likewise double-walled, the outer wall of which
is connected to a steam heater, which steam is supplied in
the feed pipe 24 and discharged in the pipe 25. A part of
the water past the return pipe 22 can herein be transported
in a second return pipe 26 to the heat exchanger 23, where-
in the transport is ensured by a pump 27.

Likewise arranged in the rear part of the heat
exchanger 16 is a double-walled tube portion 30 which can
likewise be heated by way of water, which circuit is fed
by a pump 31 with feed pipe 32 and return pipe 33.

An adjustable valve 44 is arranged between this
circuit.

An adjustable valve 45 is likewise arranged on the
intake side of pump 19. These valves are controlled by a
control cabinet 46 which also controls the transport screw
pump motor 13. Finally, temperature sensors are placed at
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predetermined locations on the transport tube 17, which are
indicated by 48, 49 and 50.

Using the temperature sensors 48, 49 and 50 the
temperature of the mass present in the transport tube 17
can be repeatedly monitored so that if the temperature is
too high the supply of heating medium can be reduced.
Conversely, the supply can be increased if the temperature
is too low, whereby the valves 44 and 45 are accordingly
closed and opened respectively. Because of the inaccurately
adjustable valves the heat supply is sometimes too little
and sometimes too much.

It must therefore also be established according to
the invention whether the temperature at sensor 48 is
sufficient to render inoperative the after-heating at the
part 30 of the heat exchanger, respectively to supply extra
heat. This is applied such that the temperature sensor 50
may never indicate more than a maximum of 5°C.

Such a control is of particular importance because
the amount of heat to be supplied depends on the momentary
heat content of the frozen mass. For the purpose of eluci-
dation reference is made in fig. 5 to the temperature
lines, wherein the temperature of the concentrate is indi-
cated on the vertical axis and the required heat supply on
the horizontal axis. Should the mass consists of pure water
ice, then the curve designated with A is followed. The
curves B, C, D, E, F are followed depending on the type of
concentrate. Because of the horizontal portion in the
temperature line it is difficult to establish whether the
correct amount of heat has already been supplied. Should
the temperature 0°C have been reached for the curve A, then
it is not possible to measure how much heat must still be
supplied or that sufficient heat has already been supplied
to finally obtain the temperature of 5°C maximum in the
liquid product.

Because of this uncertainty the heat exchanger 16
according to fig. 3 1is divided into sections with the
associated temperature sensors 48, 49 and 50. Should tempe-
rature sensor 49 already indicate 1°C, then hardly any more
heat need be supplied in the last section of the heat
exchanger 16. If the temperature sensor 49 still has a 0°C
indication, then heat, albeit relatively little heat, will
have to be supplied additionally, because the ice mass is
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still situated in the straighter part of the horizontal

portion of the temperature line.
The invention is not limited to the above descri-

bed embodiment.
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CLAIMS

1. Method for making a frozen mass drinkable
product ready for treatment, such as fruit juice or the
like, which mass is stored in frozen state in a container,
characterized by

- heating the container on all sides for a prede-
termined time,

- removing the frozen mass from the container,

- mechanically dividing the frozen mass into
pieces, and

- supplying heat to the mass in stepwise manner,
such that the maximum temperature of the obtained liquid
amounts preferably to 2°C and to a maximum of 5°C.

2. Device for performing the above stated method,
characterized by a carrier for the container, heat supply
means arranged close to the carrier, a station for emptying
the container, a flaking apparatus for dividing the frozen
mass into pieces and a heat exchanger for supplying heat,
which exchanger is embodied as a transport tube of certain
length which is connected to a transport pump and along
which heat means are arranged.

3. Device as claimed in claim 2, characterized in
that the tube is divided into sections, wherein each sec-
tion is provided with a temperature sensor which is coupled
to a control unit for the heat supply means in the section.

4. Device as claimed in claim 2 or 3, characteri-
zed in that the tube has a serpentine shape.

5. Device as claimed in claims 2-4, characterized
in that the tube is double-walled, wherein the inner tube
is connected to the transport pump for the mass for treat-
ing and the outer tube is connected to a feed apparatus for
a warm liquid medium, for example water.

6. Device as claimed in any of the foregoing
claims 2-5, characterized in that the carrier is embodied
as a conveyor belt, for example roller conveyor, with a
meander-shaped form in elevation view.

8. Device as claimed in any of the foregoing
claims 2-5, characterized in that the flaking apparatus is
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formed as a blade roller, wherein the intake of the trans-

porter is directed toward the underside of the roller.
9. Device as claimed in claim 6, characterized in

that the meander-shaped portion of the conveyor is held in
a closed space provided with heat supply means such as a

hot air generator.
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