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METHOD FOR MOULDING A FOOD PRODUCT
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The present inveption relates to the moulding of food products,
5 in particular to the mouylding of confectionery products such
as gels, gums, high-boiled sweets, chacolate or fat-based

products.

Food products, in particular confectionery products, have been

10 produced using chilled rollers, such as in US 5,078,204 and GB
641,682, however the methods disclogsed in these patentsz are
directed to the use of pairs of counter-rotating rollers with
cavities on their suyrfaces in order to £form shaped
confectionery products linked by a thin web of confectionery

15 product. GR 641,982 ig directed to the production of chocolate
confectionery articles only and the'problems associated with
adherence of chocolate to purfaces, In US 5,078,204 the moulded
product is in the form of a scolid ribbon and requires further
processing.

20 | _
The present invention overcomes the problems assdeciated with
the formation of the web linking the mouylded céﬂfecticnerz.
products and alleviates the need for further'processing after
moulding, In addition the present invention aims to provide a

25 new method and apparatus for the moulding and fast chilling of
food products with reduced mechanical complexity and a reduced
number of mouylds which regults in the reduction of investment,
floor space and maintenance costs and costs to change the shape
of the moulds.

30

Accordingly, the present invention relates to a method of

moulding a food product comprising the steps;
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a) depogiting 3 solidifigble food product sequentially
into a series aof mouldes attached to a chilled roller

wherein the food product at least partly sclidifies in
the mould;

b) rotating the chilled roller toc move each mould with
food product into contact with a conveyor belt
sufficiently soon after deposition to prevent distortion
of the exterior surface of the food product as the moulds

move away fram the horizontal; and

c) separating the at least partly solidified food

product from the removable mould onto the conveyor belt.

According to this embodiment of the present invention the
conveyor belt is arrxangéd to wrap around the periphéry of the
moulds to prevent the exterior surface of the deposited food
product from sagging as the moulds zrotate away from the
horizontal. Preferably the canveyor belt is arranged in contact
with the exterior surface df the food product as ‘soon as the
moulds have moved an angle of no more than 56 degrees,
preferably less than 60 degrees with resﬁect to its position
during depositing. The conveyor belt may constantly remain in
contact with the moulds during an angular motion of the moulds
of at least 90 degrees, preferably at least 120 degrees until

the food product ias separated from the moulds.

A further embodiment of the invention comprises a method of

moulding a food product comprising the steps;

a) depopiting a solidifiable food product seguentially
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into a series of moulds attached to a chilled roller
wherein a chilled plate is lowered onto the moulds during

deposition and whereby the food product at leagt partly

solidifies in the mould;

5
b) rotating the chilled roller; and
¢) separating the at least partly solidified foed product
from the moulds. |

10

According to this embodiment the method comprisés lowering a
chilled plate onto the mould during the deposition of the food
product into the mould. If such a chilled plate is used the
exterior surface of the food product will be sufficiently

15 solidified to resist sagging and thus a conveyor belt will not
be required.

According to both methods the separation of the at least partly
solidified food product from the moulda may be carried out by

20 an ejection means which may comprise means for the Eptroduction

of compressed air to 3 cavity behind each mould or through air

nozzles at the bottom of each mould. The method may also
optionally make use of a release agent in order to aid removal
of the food product from the moulds.

25 '
The food product usged may comprise warm fluid confectionery
solutions or food jingredient solutions of a thermosetting
nature, such ag chocolate or high-boiled sugar. The feod
product is thus solidifjable and upon contact with the moulds

30 on the chilled roller surface at least partly solidifies on the

surface in contact with the moulds., This forms a2 skin on the
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ocuter surface of the food product even if it is ﬁot solidified

at the centre and facilitates the easy removal of the

solidified food product from the moulds.

The present invention is particularly suitable for food
products, such as gels, gums, high-bolled sweets, chocolate or
other fat-based confectionery products such as pralines which
solidify preferably from 20°C to 30°C. The appropriate
temperature of the liguid product and the roller temperature

will depend on the product composition.

The present invention also relates to an apparatus for moulding

food products comprising;

a chilled roller;

a serieas of moulds attached to the chilled rollex;

a depositor for the pequential deposition of a
solidifiable food product into the moul&s in the
horizontal pogition; -

a conveyor belt arranged in contact with the exterior
surface of the food product in the moulds sufficiently
soon after deposition to prevent distortion of the
exterior surface of the food product as the moulds move

away from the horizontal.

Preferably, the apparatus further comprises ejection means for

ejecting the at least partly solidified food product from the
moulds onto the conveyor belt. : '
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An alternative embodimept of the present invention comprises

an apparatus for moulding a food product comprising;

a chilled roller;

a geries of moulds attached to the chilled roller;

a depositor for the sequential depopition of a
solidifiable £food product into the moulds in the

horizontal pasition;

a chilled plate in contact with the mould during the

deposition of the food product inte the moulds.
The apparatus according to this embodiment may also gcmprises

an ejection meanp for ejection of the at least partly
solidified food product from the moulds.

In accordance with both embodiments of the preseﬁb.invention

the seriea of moulds are arranged radially on;_the .outer

circumference of the chilled roller. The moulds uaed are
preferably removable moulds which are individually éeparable
from the chilled roller. The uge of removable moulds according
to the present invention enables the formation of wvarious
Shaped food products dependant on the type of mould used. The
moulds may comprise a Sinéle unit, with a plurality of recesses
defined therein to form the pluyrality of moulds, arranged co-
axially with respect to the chilled roller or may simply
comprige a plurality of moulds arranged co-axially with respect

to the chilled roller. Where a plurality of removable moulds

are arranged co-axially with respect to the chilled .roller the .
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depositor is arranged in such a manner that the food product

ig deposited into esach of the plurality of removable moulds at
the same time,

Each single mould has a large surface area in contact with the
chilled roller in order to enable heat transfer by conduction
from the chilled roller to the mould. The moulds and chilled

roller are made of material having good conductive properties.

Thus the present invention enables the use of a smaller number
of moulds in comparison to traditional methodé thch require
the use of several thousand moulda. Thie resulta in a reduction
of the investment necessary and the use of removable mouldg
results in a reduction ¢f the cost to change shape. The floor

space used is algo greatly reduced in comparison to traditional

methods. The rabid coaling due to conductive heat transfer

gives high output and can reduce product changes during
cooling, for-example sugay inversion. In addition the reduced

mechanical complexity reduces investment and maintenance costs.

The present invention will now be described in further detail
by way of example only with reference to the accompanying
figures.

Figure 1 is a schematic drawing of one embodiment of an

apparatus for carrying out the method of the present invention.

Figure 2 is a schematic drawing of a further embodiment of an

apparatue for carrying out the method of the present invention.

Figure 3 1s g cross-pection through line A-A of figure 2.

-
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Figure 4 is a schematic drawing of a second embodiment of
Figure 2.

5 Figure 5 is a schemati¢ drawing of a third embodiment of Figure
2. '

Figure 1 shows an apparatus for performing a method of moulding
a food product 1 according to the invention. The apparatus
10 comprises a series of moulds 2 attached to a chilled roller 3.
A depositor 4 'is provided for the deposition of the

solidifiable food product 5 into the moulds.

A motor (not shown) is arranged to rotate the chilled roller
15 3 in the direction as ahown. The roller may rotate continuously
whilst the depdsitor gystem reciprocates the roller motion
horizentally so aB to get a static arrangement of the mould and
depositor during the depogiting cycle. Another option may be
to have the roller motion linked to the depositiﬁg cycle so
20 that the roller stops during the depositing cyclé;and starts .

again to put an empty mould under the depositor.

A conveyor belt 6 is provided in contact with the food product
in the mould sufficiently soon after deposition to prevent

25 distortion of the exterior surface of the food product as the
filled mould moves away from the horizontal. The food product
£ at least partly solidifies after deposition into the mould
and is then ejected by ejection means 7, preferably compressed
air, onto the conveyor belt in preformed shapes 1.

30

Figure 2 phows an alternative embodiment of the present
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invention., The apparatus comprises a series of moulds 2
attached to a chilled roller 3. A depogitor 4 is provided for
the deposition of the solidifiable food product 5 into the
removable moulds. A chilled plate 12 is arranged in contact
5 with the exterior surface of the food product being deposited
into the mould. 2 motor (not shown) is arranged to rotate the
chilled roller 3 as shown. The food product 5 at least partly
solidifies after depasition into the mould and is then ejected
by ejection means 7, preferably compresse& air, from the moulds
10 in preformed shapes 1. A conveyor belt, as shown; may be

present to collect the monlded food product after ejection

In some cases, the conveyor belt can be used to separate thg

food product from the mould. For example, sticky products such
15 as high-boiled sweete or chocolate can adhere to the conveyor

belt and can be.simply removed without the need to employ an

ejection means.

Figure 3 shows a crogs-sectiocnal view through llne A-A of

20 Figure 2. From thies cross-section it ig apparent that there may .
be a plurality of moulds 2 arranged co-axially with reaspect to
the chilled roller 3 with the depositor arranged in such a
- manner so that the food product is deposited by a series of
individual depositors into each of the plurality of moulds at
25 the same time. A conveyor helt 8, as shown, may be present to

collect the moulded food product after ejection,

Figure 4 shows an alternative embodiment of the invention in
which the ejection means comprise a perforated conveyor belt
30 8 through which a vacuum ia drawn at the location the belt

collects the moulded food product. The conveyor belt -8 includes
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a plurzlity of evenly distributed apertures. The belt is passed

along the mould sufficiently close to the food product to
ensure adherence of the food product with the belt when the
vacuum is carried out. Vacuum is drawn from a vacuyum source 9
positioned at a side of the conveyor belt opposite to the side
of contact with the food product. The wvacuum source includes
a vacuum chamber comprising a cavity having a size adapted to
engure a vacuum distribution at the surface of contéct of the
food product. The vacuum chamber is reciprocated upwardly esach
time a mould is stopped in position at the wvertical of the.
vacuum chamber. The depositing cycle and the vacﬁum cycle can
be co-oxrdinated to be carried out at the same time according

to an incremental motion of the roller.

Figure 5 shows another variant in which the ejection means
comprises apn articulated arm 10 which draws vacuum sufficient
to remove the focd product from the mould and to transport the

moulded food to a conveyor belt 11.

Vacuum is externally drawn, in accordance with Fiéures 4 and .
§ and compressed air pulsed from the moulds can-also be used

in combination with such an external vacuum.

The conveyor helt may be of plastic laminated construction and
the series of moulds mgy be metallic., The roller is slowly
revolving with a preferred rotation speed from 1 to 4

revolutions per minute for chocolate and fat-based confectiomn.

It is preferred that the roller is chilled to maintain a cavity

30

temperature in the range of gbout 5 to -25°C. The roller is

cooled by a coolant circulation comprising a glycol/water
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mixture and the inoulds are cooled through heat conduction to
the roller. Air conditioning is required around the chilled
roller in order to aveold condensation and ice formation. The
chilled plate ip also cooled by circulation of a céolant such

as wateyr/glycol mixtures.

The food products may be removed from the moulds via an
gjection means which comprise means for the introduction of
compresged air to a cavity behind each mould or through air
nozzleg at the bottom.of each mould. A releage agent, such as

food grade oil, may be required to aid release from the mould.
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CLAIMS:

1. An apparatus for moulding a food product compriaing;

a chilled roller;
a series of moﬁlds attached to the chilled roller;

a depoaitor feor the sequential deposition of a
solidifiable food product into moulds in the horizontal

position;

a conveyor belt arranged in contact with the exterio;
surface of the food product in the moulds sufficiently
soan after deposition to prevent distortion of the
exteriar sﬁrface of the food product as the moulds ﬁove

away from the horizental.

2. An apparatus as claimed in claim 1 wherein the c6nveyor belt
is arranged in contact with the exteriox surface‘éf the food .
product as soon as the moulds have moved an angle of no more
than 90 degrees , preferably less than 60 degrees with respect

to its position during depoeiting.

3. An apparatus as claimed in claim 1 or 2 wherein the conveyor
belt conetantly remains in contact with the moulds during an
angular motion of the moulds of at least 90 degrees, preferably

at least 120 degrees, unti)] the food product is separated from
the moulds. '

4. An apparatus for moulding a food product comprising;

- ~This Sheet Has Been Replaced
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a chilled rollex;

a series of moulds attached to the chilled roller;

5
a depositar for the sequential deposition of a
solidifiable food product into moulds in the horizontal
position;

10 a chilled plate in contact with the mould during the

deposition of the food product into the moulds

. 5. An apparatus ag claimed in any of claims 1 to 4 which
further comprise an ejection means for ejection of the at least

15 partly solidified food product from the moulds,

6. An apparatus as claimed in claim 5 wherein the ejection

means comprises means for the introduction of compressed aix

to a cavity behind each mauld or through air nozzles at the
20 Dbottom of each mould. 3

7. An apparatus as claimed in any of claims 1 to 6 wherein the

roller ig chilled to maintain a cavity temperature of 5 to =

25°C.
25
8. An apparatus gs clajimed in any of claimg L to 7 wherein the
moulds are removable fram the chilled roller.
9. A method of moulding a food product comprising the steps;
30 | | |

a) depositing a solidifiable food product sequentizlly
T : _
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into a series of moulds attached to a chilled roller
wherein the food product at least partly solidifies in
the mould;

b) rotating the chilled roller to move each mould with
food product inte «contact with a conveyor belt
sufficiently soon after deposition to prevent distortion
of the exterior surface of the food product as the moulds

moves away from the horizontal; and

¢) separating the at least partly solidified food product

from the moulds onto the conveyor belt.

10. A method of moulding a food product comprising the steps;

a) depositing a polidifiable food product gequentially
into a meries of moulds attached to a chilled roller
wherein a chilled plate is lowered onto the moulds during
deporition and wherehy the food product at least partly
solidifies in the mguld; N

b) rotating the chilled xoller; and

c) separating the at least partly solidified food product
from the moulds. -

11. The method as claimed in claims 9 or 10 wherein separating
comprises ejecting the at least partly solidified food prdduct

via an ejection means.

The method as claimed in ¢laims 11 wherein the ejection
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means comprises means for the introduction of compressed air

14

to a cavity behind each mould or through air nozzles at the

bottom of each mauld.

13, The method according to any of claims 9 to 12 wherein a
release agent is used to aid removal of the food product from
the moulds.

14. The method according to any of claima 9 to 13 wherein the
roller is chilled to maintain a cavity temperature of 5 to -

25EC,

15. The method as claimed in any of claims 9 to 14 wherein the
food product is a confectiaonery article, preferably a chocolate

or a fat-based canfection.

16. An apparatus faor moulding a food product'substantially as

shown in and/or described with reference to any of figures 1

to 5 of the accompanying drawings.

17. A method for moulding a food product substantially as
described with reference to any of figures 1 to 5 of the

accompanying drawings.
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