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(57) Abstract

A semiliquid or
liquid food product is
frozen in pieces by chilling
an impervious support (2)
as well as at least one cutter
blade (12) arranged to be
moved into contact with
the support, to a sufficiently
low temperature to freeze

a food product, upon its
contact with the support
and the cutter blade, over
the entire surface of contact
of said product without
the latter freezing fast
thereto. The cutter blade
is lowered into contact
with the support while
cutting through the food
product (11) dispensed
onto the support, and is
removed from the food
product dispensed onto the
support as soon as a layer
of said product closest to

the support and to the cutter blade has frozen and formed a supporting bottom and one or several side walls that are contiguous with the
bottom. The finally formed discrete pieces are removed from the support for final freezing thereof in a second freezer.
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METHOD AND DEVICE FOR FREEZING A SEMILIQUID OR LIQUID
FOOD PRODUCT

The subject invention relates generally to a method
of freezing a semiliquid or liquid food product into
discrete pieces, and to a device for performing the
method. More specifically, the invention relates to a
method and a device in accordance with the preamble of
claims 1 and 2, respectively.

As is well known, freezing of liquid or semiliquid
food products in the shape of discrete pieces provides
several advantages. More precisely, the method permits
rapid freezing as well as rapid thawing, which is advan-
tageous from a quality point of view. The manufacturer
benefits since separately frozen pieces makes it easy to
use a variety of different package sizes and the user
benefits, since he need use only a part of the separately
frozen pieces in the package on each occasion.

Prior-art methods of freezing semiliquid or liquid
food products in discrete pieces comprise freezing the
food product in containers of the desired shape and
volume, forming pellets by compressing already frozen
smaller particles of the food product, rolling the food
product after cooling thereof into manageable consis-
tency, and division by cutting or sawing the food product
after freezing thereof on a conveyor belt.

The prior-art methods suffer from several drawbacks,
among them that they treat the food product in a less
than careful manner, that they leave residues of the food
product adhering to the manufacturing device, or that
they are incapable of providing sufficient productivity.
In accordance with US 5,156,008 it is known, however, to
freeze a bottom layer of a food product by making use of
an extremely cold support.

Consequently, it is a purpose of the subject inven-

tion to provide a method and a device for freezing liquid
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or semiliquid food products while eliminating the draw-
backs inherent in the prior-art technology.

This purpose is achieved by means of the method of
the subject invention possessing the characteristic fea-
tures defined in the appended claim 1, and by means of
the device featuring the characteristics appearing from
the appended claim 2. Preferred embodiments of the device
are defined in the dependent claims.

The invention is based on a two-step freezing
method. In a first step preferably liquid nitrogen is
used. The purpose of this first step is to stabilise the
food product pieces rapidly by freezing a thin layer or
shell thereof, at least at the bottom of the product and
on one side of the discrete pieces. An additional purpose
is to prevent the food product from freezing fast to the
device designed to form the discrete pieces.

In a second step, the freezing of the products is
completed in a more cost-efficient freezer, since, as a
result of the first step, it becomes possible to transfer
the food products to e.g. a conventional freezer using
cool air to effect the freezing.

Generally, an impervious support and at least one
cutter blade arranged to be moved essentially into con-
tact with the support are chilled to a sufficiently low
temperature to freeze the entire surface of contact of a
food product, upon its contact with the support or the
cutter blade or blades, without the product freezing fast
thereto. The support and the cutter blade or blades which
are subsequently continuously maintained at the said low
temperature, are made use of in the following manner.

The semiliquid or liquid food product is initially
discharged onto the support to a predetermined depth or a
predetermined thickness. Subsequently, the cutter blade
or blades are lowered so as to penetrate through the dis-
charged food product and essentially into contact with
the support. As a result, a layer of the food product
closest to the support and to the cutter blade or blades
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freezes and in doing so it forms a supporting bottom as
well as one or several side walls that are contiguous
with the bottom, these serving as barriers against the
yet unfrozen part of the food product, in at least a
future discrete piece thereof. As soon as these bottom
and side wall or walls have formed, the cutter blade or
blades are removed from the product resting on the sup-
port, whereafter at least one discrete piece of the food
product is at least partly formed on the support.

The measures indicated above are repeated, as
desired, to achieve the final shaping of discrete pieces
of the initially semiliquid or liquid food product. The
completely shaped separate pieces are finally removed
from the support to complete the freezing thereof in a
second freezer. The method may be performed in batches as
well as continuously.

A device for continuous performance of the method
comprises a chilled conveyor belt and a dispensing means
for discharging the food product onto the moving conveyor
belt so that a continuous string of the product is formed
on said conveyor belt, which string is allowed to freeze,
beginning in a layer closest to the surface of the con-
veyor belt. A cutter blade positioned downstream of the
dispensing means in the direction of travel of the con-
veyor belt is arranged to periodically be moved into con-
tact with the conveyor belt in order to sever said string
into a plurality of discrete pieces. In accordance with
the preferred embodiment of the invention a plurality of
radially directed cutter blades are mounted on a rotat-
able roller. Devices of this nature are known per se, see
e.g. US-A~-4,060,998.

In accordance with the subject invention this kind
of device also comprises cooling means arranged to chill
the conveyor belt, as well as the cutter blade or blades
to a sufficiently low temperature to freeze a food
product in contact with said cutter blade or blades with-

out the product freezing fast thereto. In accordance with
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the invention, the duration of the conveyor belt move-
ment, from the dispensing means to the cutter blade or
roller, is chosen to ensure that the cutter blade or each
cutter blade cuts through the string before more than
just a layer of said string closest to the conveyor belt
freezes, and freezes a layer of said string adjacent the
cutter blade or blades. Finally the pieces, having been
divided by said cutter blade or blades, are removed from
the conveyor belt and the freezing thereof is completed
in a second freezer.

In order to impart to said cutter blade or blades
the required low temperature it/they preferably is/are
hollow in accordance with the invention, such that a
cavity is formed, through which a cooling medium, such as
liquid nitrogen, is allowed to circulate. Preferably, the
cavities of several cutter blades are joined together to
form one single cavity, common to all cutter blades, for
instance in the roller interior.

In order to achieve satisfactory shaping of the
products it is essential that the movements of the con-
veyor belt and those of the cutter blade or roller are
synchronised, i.e. that the cutter blade or each cutter
blade may be moved essentially into contact with the con-
veyor belt without sliding thereon during the brief pe-
riod required to freeze the side-wall layers of the dis-
crete pieces.

Such a synchronous movement may be achieved by
arranging the conveyor belt so as to directly or indi-
rectly drivingly engage the roller, thus omitting the
need to provide the roller with its separate drive unit.
For instance, the roller could be provided, at least at
one end thereof, with teeth for engagement with corre-
sponding apertures formed along the corresponding mar-
ginal edge of the conveyor belt.

The cutter blade may be configured in such a manner
that by cyclically repeating the pattern of movement of
the cutter blade, viz. lowering it towards the belt, dis-
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placing it in a brief synchronous movement together with
the belt essentially in contact with the latter, lifting
it from the belt and reversing its direction of movement
relatively thereto, the desired discrete pieces are pro-
duced, which are delimited by a frozen bottom layer and

frozen side-wall layers. Also the roller cutting blades

may be disposed in any pattern that produces the desired
separate pieces.

The discrete pieces could, however, advantageously
be produced by means of two rollers, each with its indi-
vidual cutter blade pattern, which together produce the
desired division of the food product into discrete
pieces.

The invention will be described in closer detail in
the following with reference to the accompanying draw-
ings, wherein:

Fig. 1 is a schematic lateral view, which partly in
cross-section illustrates one embodiment of a device in
accordance with the invention,

Fig. 2 is a lateral view, showing in closer detail
one embodiment of a roller incorporated in the device in
accordance with the invention,

Fig. 3 is a longitudinal sectional view through the
roller of Fig. 2,

Fig. 4 is a cross-sectional view of one embodiment
of a conveyor belt incorporated in the device in accord-
ance with the invention,

Fig. 5 is a longitudinal sectional view through a
further embodiment of a roller for use in the device in
accordance with the invention, and

Fig. 6 is one example of a different divisional
pattern for use in connection with the invention.

The device illustrated in Fig. 1, comprises a hous-
ing 1 in which an endless conveyor belt 2 moves in an
upper path 3 from a pulley 4 to a pulley 5, and in a
lower path 6 above an insulated bottom of the housing 1
from the pulley 5 back to the pulley 4. In the lower path
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6 a further pulley 7 guides the conveyor belt 2 into a
trough 8 containing liquid nitrogen. Alternatively, lig-
uid nitrogen may be sprayed directly onto the belt 2, for
instance on the lower face of the belt in path 3. The
conveyor belt 2 is driven so as to move in the direction
indicated by arrow A by means of a motor 9 connected to
pulley 5.

Owing to the movement of the conveyor belt 2, dip-
ping into the liquid nitrogen contained in the trough 8,
a very low temperature is obtained, in any case approxi-
mately below -60°C, advantageously below approximately
-100°C and preferably in the range from -150°C to -190°C.
The condition is that while moving in the upper path 3
the conveyor belt 2 is to have a sufficiently low tem-
perature to ensure that food products resting on the
upper path 3 of the conveyor belt, will freeze very
rapidly in the form of a layer of the product closest to
the upper surface of the conveyor belt 2, without the
product freezing fast onto said surface.

In addition, the device comprises a dispensing means
10 discharging liquid or semiliquid food products, said
dispensing means 10 having one or several nozzles dis-
pensing at least one string 11 of the liquid or semi-
liquid food product onto the conveyor belt 2 adjacent the
pulley 4. Thus, the dispensed string or strings 11 are
moved together with the conveyor belt 2 in the direction
towards the pulley 5.

A roller 12 and a toothed wheel 13, the axes of
which are concentric and extend in parallel with the axes
of the pulleys 4, 5, are supported by a frame 14 which is
pivotally mounted in a cross bar 15 extending above the
housing 1. In a manner not illustrated the cross bar 15
is stationarily mounted with respect to the housing 1.

As illustrated in Figs 2 and 3 the roller 12 is in
rolling contact in path 3 with the upper face of the con-
veyor belt 2 without sliding relatively to the latter be-
cause of the provision of the toothed wheel 13, which is
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formed with teeth 16 around its circumference, said teeth
16 successively engaging holes 17 formed along one mar-
ginal edge of the conveyor belt 2, thus causing the
roller 12 to rotate in the direction indicated by arrow B
as a result of the movement of the conveyor belt 2 in the
direction of arrow A.

More precisely, the roller 12 is in the form of a
closed-end cylinder having eleven radially directed
cutter blades 18 extending axially along the entire
length of the roller 12 and being equally spaced from the
centre axis of the roller 12. Together with the toothed
wheel 13 the roller 12 is rotatably mounted on a hollow
shaft 19 formed with a lengthwise channel 20, and radi-
ally directed openings 21, 22 for supply of cooling
medium, preferably liquid nitrogen, to the cavity of each
cutter blade 18, as well as for removal of evaporated
nitrogen. The supply and removal conduits (not illus-
trated) may be disposed in the frame 14.

As illustrated in Fig. 2, the roller 12, with the
aid of the cutter blades 18, will divide the string 11
into successive discrete pieces 23 which are delimited on
the one hand by a frozen bottom layer in contact with the
conveyor belt 2 and on the other by two frozen wall
layers formed as a result of the contact of the product
with the cutter blades 18.

By adjusting the speed of the conveyor belt 2 and
the spacing between the dispensing means 10 and the
roller 12 the duration of the movement of the conveyor
belt 2, from the dispensing means 10 to the roller 12,
may be controlled to ensure that the roller 12 with the
aid of its cutting blades 18, severs through the string
11 before more than a layer of the string closest to the
conveyor belt 2 freezes, and freezes a layer adjacent the
blades 18. The thus formed, discrete pieces 23 are re-
moved from the conveyor belt 2 adjacent the pulley 5, to
complete the freezing thereof in a preferably separate

second freezer.
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The device in accordance with the invention thus is
utilised to freeze only a layer of the food product
closest to the conveyor belt 2 and to the cutter blades
18, whereby a supporting bottom and walls contiguous
therewith are formed in each individual piece 23, with
the result that the pieces 23 may be handled separately
and be transferred for example to a conventional air
blast freezer to complete the freezing of the products,
and the thus discrete pieces 23 are able to withstand
impact caused by the movements of the air blast freezer
conveyor belt, the latter not either being able to make
any impressions on these discrete pieces 23 because of
the supporting frozen bottom layer of each individual
piece 23.

Fig. 4 illustrates the cross-sectional configquration
of a conveyor belt 2' which is formed as a trough or
channel whereby a completely liquid food product 11' may
be contained within its lateral edges, freezing a layer
of the food product 11' in contact with the conveyor
belt 2'.

When using the belt in accordance with Fig. 4 in
combination with the roller 12 in accordance with Figs 2
and 3 the formed discrete pieces 23 will have a rectangu-
lar configuration and extend across the entire width of
the roller 12. A further roller 12' (Fig. 5) may be ar-
ranged downstream of the roller 12 in the direction of
travel of the conveyor belt 2, and this second roller 12°
may have its cutter blades 18' disposed as illustrated in
Fig. 5, i.e. extending circumferentially around the
roller 12' and being hollow like the cutter blades 18. By
combining the rollers 12 and 12' each rectangular piece
severed by roller 12 thus will be divided by roller 12
into a number of smaller pieces.

By altering the configuration of the pattern of the
cutter blades 18 on the roller 12, discrete pieces of the
food product having different configuration may be

achieved, for instance the hexagonal configuration illus-
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trated in Fig. 6 which in a flaﬁ development view also
illustrates the pattern of the cutter blades on part of
the peripheral face of a roller being an alternative to
roller 12.
5 It should be obvious that the above-described em-

bodiments of the device in accordance with the invention
could be modified in several respects within the scope of

the invention as defined in the appended claims.
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CLAIMS

1. A method of freezing semiliquid or liquid food
products, according to which an impervious support is
chilled to a sufficiently low temperature to freeze the
entire surface of contact of a food product, upon its
contact with the support, without the product freezing
fast to the latter, and a predetermined thickness of the
semiliquid or liquid food product is discharged on to the
support, characterised Dby the steps of

chilling also at least one cutter blade arranged to -
be moved essentially into contact with the support, to a
sufficiently low temperature to freeze the entire surface
of contact of a food product, upon its contact with the
cutter blade or cutter blades, without the product freez-
ing fast to the cutter blade or blades,

after discharge of the semiliquid or liquid food
product onto the support, depressing the cutter blade or
blades through the semiliquid or liquid food product,
essentially into contact with the support,

removing the cutter blade or cutter blades from the
food product discharged onto the support, as soon as a
layer of the food product closest to the cutter blade or
blades has frozen and has formed one or several side
walls that are contiguous with a food product layer
already frozen above the support and forming a supporting:
bottom, said one or several side walls together with said
bottom layer serving as barriers against the yet unfrozen
part of the food product, in at least a future discrete
piece thereof, and

removing the finally formed discrete pieces from the
support for final freezing thereof in a second freezer.

2. A device for freezing a semiliquid or ligquid food
product, said device comprising

a chilled conveyor belt (2) including a drive means

(9) to drive the conveyor, and a dispensing means (10)
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for discharging the food product onto the moving conveyor
belt to form a continuous string (11) of the product on
said conveyor belt, thus causing the string to freeze,
beginning in the area closest to the surface of the con-
veyor belt, and

cooling means (8) for chilling the conveyor belt (2)
to a sufficiently low temperature to freeze a food prod-
uct, while in contact with the conveyor belt, without the
product freezing fast to said belt, character -
ised in that

at least one cutter blade (18) positioned downstream
of the dispensing means (10) in the direction of travel
of the conveyor belt (2) is arranged to periodically be
moved essentially into contact with the conveyor belt in
order to sever said string (1l) into discrete pieces
(23),

cooling means (21, 21) are arranged to chill the
cutter blade or cutter blades to a sufficiently low tem-
perature to freeze a food product, upon its contact with
the cutter blade or blades (18), without said product
freezing fast to said cutter blade or blades,

the drive means (9) is arranged to control the move-
ments of the conveyor belt (2) from the dispensing means
(10) to the cutter blade or blades (18) in such a manner
as to ensure that the cutter blade or blades cut (s)
through the string (11) before more than just a layer of
said string closest to the conveyor belt freezes, and
freeze(s) a layer of said string adjacent the cutter
blade or blades, and

the conveyor belt (2) comprises a pulley (5) so
spaced from the cutter blade or blades (18) that the
pieces (23) separated by said cutter blade or blades are
removed from the conveyor belt for final freezing in a
second freezer.

3. A device as claimed in claim 2, charac-

terised Dby aplurality of radially directed cutter
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blades (18) which are arranged on the circumferential
surface of a roller.

4. A device as claimed in claim 3, charac-
terised in that the cutter blades (18) are hollow
so as to form a cavity and in that a cooling medium flows
through said cavity.

5. A device as claimed in claim 4, charac-
terised in that the roller (12) is formed with one
single cavity common to all cutter blades (18).

6. A device as claimed in any one of claims 3-5,
characterised in that the conveyor belt (2)
is in driving engagement with the roller (12) to ensure
that said roller rotates in contact with said conveyor
belt without sliding relatively thereto.

7. A device as claimed in claim 6, charac-
terised in that the roller (12) is non-rotation-
ally connected with the toothed wheel (13) the teeth (16)
of which engage corresponding holes (15) formed along a
side edge of the conveyor belt (2).

8. A device as claimed in any one of claims 2-7,
characterised in that the dispensing means
(10) is arranged to discharge a number of parallel
strings (11) onto the conveyor belt (2).

9. A device as claimed in any one of claims 2-7,
characterised in that the dispensing means
(10) is arranged to discharge one single string (11') on
to the conveyor belt (2'), and in that said conveyor belt
is in the shape of a trough (Fig. 3) so as to hold also
liquid food products.

10. A device as claimed in any one of claims 3-9,
characterised by a second roller (12') having
a different pattern of cutter blades but otherwise having
a function identical to that of the first roller (12),
said second roller being arranged downstream of the first
roller in the direction of travel of said conveyor
belt (2).
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