I*I Innovation, Sciences et Innovation, Science and CA 2819430 C 2019/02/12
Développement economique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (11)(21) 2 8 1 9 430
(12 BREVET CANADIEN
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2011/11/30 (51) Cl.Int./Int.Cl. AZ23G 9/76(2006.01),

A23G 9/28(2006.01)
(72) Inventeur/Inventor:

(87) Date publication PCT/PCT Publication Date: 2012/06/14
(45) Date de délivrance/lssue Date: 2019/02/12 ROMANO GIANFELICE. IT
(85) Entréee phase nationale/National Entry: 2013/05/30 L

o (73) Proprietaire/Owner:
(86) N demande PCT/PCT Application No.: EP 2011/071391 UNILEVER PLC, GB

(87) N° publication PCT/PCT Publication No.: 2012/0/6381 (74) Agent: RIDOUT & MAYBEE LLP
(30) Priorite/Priorty: 2010/12/08 (EP10194101.1)

(54) Titre : EQUIPEMENT POUR LA PRODUCTION DE PATISSERIES SURGELEES
54) Title: APPARATUS FOR THE PRODUCTION OF FROZEN CONFECTIONS

(57) Abréegée/Abstract:

An apparatus for the manufacture of frozen confections comprising: a forming element (1) having one or more open cavities (2) on
its surface; a nozzle (3) for filling said cavities with a frozen aerated material; and means for moving the forming element (1) relative
to the nozzle (3) so that the end of the nozzle shears the frozen confection and thereby cuts It; characterised in that the internal
surface (5) of the nozzle (3) facing into the direction of movement of the forming element relative to the nozzle is at an angle of at
most 55° relative to the surface of the forming element (1) Is provided. A process for the manufacture of frozen confections
comprising inclusions, the process comprising: extruding a frozen confection containing inclusions from a nozzle into a cavity (2) of
a forming element (1); moving the cavity (2) relative to the nozzle (3) so that the end of the nozzle shears the frozen confection and
thereby cuts it; and then removing the frozen confection from the cavity.

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca i+

50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca C anada



WO 2012/076381 A1 [HJ 1! AT OO0 0 O O R

(43) International Publication Date

CA 02819430 2013-05-30

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burecau

(10) International Publication Number

WO 2012/076331 Al

14 June 2012 (14.06.2012) WIPO I PCT
(51) International Patent Classification: (72) Inventor; and
A23G 9718 (2006.01) A23G 9/28 (2006.01) (75) Imventor/Applicant (for US only): ROMANO, Gianfelice
, o [IT/IT]; Unilever Italia S.r.l., Z.I. As1 Pascarola, I-80023
(21) International Application Number: Caivano (Napoli) (IT).
PCT/EP2011/071391
, . (74) Agent: WARNER, Guy Jonathan; Unilever PLC, Uni-
(22) International Filing Date: lever Patent Group, Colworth House, Sharnbrook, Bedford
30 November 2011 (30.11.2011) Bedfordshire MK44 1LQ (GB).
(25) Filing Language: English (81) Designated States (unless otherwise indicated, for every
(26) Publication Language: English kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(30) Priority Data: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
10194101.1 8 December 2010 (08.12.2010) EP DZ. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(71) Applicant (for AE, AG, AU, BB, BH, BW, BZ, CA, CY, HR, HU, ID, IL, IN, 15, JP, KE, KG, KM, KN, KP, KK,
EG, GB, GD, G]‘I, GM [E, [L, KE, KM LC, LK, LS, MT, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MI/V; MY, NA, NG, NZ, OM PG, QA, RI/V, SC, SD, SG, SL, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
SZ, TT, TZ7, UG, VC, ZA, ZM, ZW only): UNILEVER PLC OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, 5C, 5D,
|GB/GB]; a company registered in England and Wales un- SE, 5G, 5K, SL, SM, ST, 5V, SY, 1H, 1), TM, 1IN, 1R,
der company no. 41424 of Unilever House, 100 Victoria TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
Embankment, London, Greater London EC4Y ODY (GB).  (84) Designated States (unless otherwise indicated, for every
(71) Applicant (for all designated States except AE, AG, AU, kind of regional protection available): ARIPO (BW, GH,
BB, BH. BW. BZ. CA, CY, EG, GB, GD, GH, GM. IE, IL, OM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
IN. KE. KN, LC. LK. LS, MT. MW, MY, NA, NG. NZ. OM. UG, ZM, ZVW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
PG, Q A, RVV, SC, SD, SG, SL, SZ, TT, TZ, UG, US, VC, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
ZA, ZM, ZW): UNILEVER N.V. [NL/NL]; Weena 455, DK, BE, ES, FL, FR, GB, OR, HR, 41U, It, 15, 1L, L1, LU,
NL-3013 AL Rotterdam (NL). LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
(71) Applicant (for IN only): HINDUSTAN UNILEVER GW, ML, MR, NE, SN, TD, TG).

LIMITED [IN/IN]; Unilever House, B.D. Sawant Marg,

Chakala, Andher1 East, Maharashtra, Mumbai 400 099 Published:

(IN).

with international search report (Art. 21(3))

(34) Title: APPARATUS FOR THE PRODUCTION OF FROZEN CONFECTIONS

Figure 1

b) 3

MO Y
xxxxxxx

(57) Abstract: An apparatus for the manufacture of frozen confections comprising: a forming element (1) having one or more open
cavities (2) on 1its surface; a nozzle (3) for filling said cavities with a frozen aerated material; and means for moving the forming ele -

ment (1) relative to the nozzle (3) so that the end of the nozzle shears the frozen confection and thereby cuts it; characterised in that
the mternal surface (5) of the nozzle (3) facing mto the direction of movement of the forming element relative to the nozzle 1s at an

angle of at most 55° relative to the surface of the forming element (1) 1s provided. A process for the manufacture of frozen confec-

tions comprising inclusions, the process comprising: extruding a frozen confection containing imclusions from a nozzle into a cavity

(2) of a forming element (1); moving the cavity (2) relative to the nozzle (3) so that the end of the nozzle shears the frozen confec -

tion and thereby cuts it; and then removing the frozen confection from the cavity.
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Description
APPARATUS FOR THE PRODUCTION OF FROZEN CONFECTIONS

Technical Field

10001]

The present invention relates to the manufacture of frozen confections that
contain inclusions. In particular, it relates to the manufacture of these

frozen confections using apparatus with forming elements and moulds.

Background to the invention

[0002]

[0003]

10004]

Frozen confections such as ice creams, sherbets, frozen yoghurts and the
like are very popular with consumers. Particularly preferred are products
provided In a particular shape such as choc-ice type products that have a
block of frozen confection enrobed with a layer of chocolate coating. A
further development of this product form is the stick-based ice cream
product typified by Magnum™ frozen confections which are shaped frozen
confection products on a stick. Shaped products have become very
popular with consumers but traditional “extrude and cut” manufacturing
methods have been unable to provide more complex shapes. Improved
manufacturing techniques have therefore been developed in which cavities
(1.e. moulds) are filled with a frozen confection from a filling means
(typically a nozzle) while the cavity is moved past the filling means. EP 1
531 681 describes the use of such a manufacturing technique for making
frozen aerated products in which a pair of parallel rollers having mould
cavities defined on their outer cylindrical surfaces are provided. Filling
devices are also provided for supplying frozen aerated product into the
mould cavities of the rollers. Motor means are arranged for counter
rotating the two rollers, to move the two surfaces towards one another and
to press the frozen aerated product in a cavity of one roller against the
frozen aerated product situated in a cavity of the other roller to form a
shaped frozen confection.

Particularly preferred by consumers are shaped frozen confections on
sticks and EP 1 886 580 describes a process similar to that of EP 1 531
681. In this process a stick is placed between the two filled cavities to
provide stick-based shaped frozen confections.

These applications demonstrate the suitability of using forming elements
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2

with cavities in the production of shaped frozen confections and the
processes provide products with interesting shapes. The filling means
used for filling the cavities on the forming elements are typically nozzles.
These nozzles are located above the cavities and can have an outlet
which corresponds to the opening of the cavity itself to ensure accurate
and efficient filling. The outlets of the nozzles are positioned close to the
surface of the forming elements, sometimes abutting the surface of the
forming element. This close positioning has the advantage that the nozzle
can act as a cutting means to smooth the surface of the dispensed frozen
confection as the cavity moves past the nozzle. Such nozzles are
described in EP 1 087 667 which describes methods and apparatus for
forming an ice cream product. In this application the apparatus comprises
a carousel with a plurality of open cavities. The carousel is rotatable so as
to index each cavity to filling stations comprising a nozzle. The nozzle is
capable of co-acting with said carousel as there is relative movement to
act as a shearing means which, upon rotation of the carousel, has the
effect of shearing the quantity of material within the cavity from that
material still within the nozzle.

EP 2 162 014 discloses an apparatus for shaping a frozen confectionery
product. This apparatus comprises a cavity, a filling means of a nozzle,
and a cutting means. The filling means abuts the cavity so that the nozzle
IS In fluid communication with the cavity and means are provided for
moving the cavity relative to the cutting means so that the cutting means
shears the frozen confection and thereby cuts it. The relative movement
between the cutting means and the cavity which shears the frozen
confection is analogous to that of a cutting wire in the conventional extrude
and cut process.

Frozen confections containing inclusions are particularly popular and it
would be advantageous to use apparatuses and processes such as those
described above which employ forming elements with cavities that are
filled with a frozen confection from a nozzle. However, acceptable frozen
confection products with inclusions cannot be made using such apparatus.

We have found that when inclusions are incorporated into the frozen
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confection two major defects in the product occur. Firstly, the inclusions
are not evenly distributed throughout the product and secondly, the
iInclusions are damaged. There therefore remains a need for an improved
apparatus and process for the production of frozen confections with

Inclusions.

Summary of the invention

[0007] We have now found that frozen confection products with inclusions can be

[0008]

[0009]

[0010]
[0011]

10012]

10013]

10014]

eftectively manufactured without the issues of damage to the inclusions or
uneven distribution by using a specifically configured nozzle when filling
the cavities on the forming elements.

Therefore, in a first aspect, the present invention provides an apparatus for
the manufacture of frozen confections comprising:

- a forming element having one or more open cavities on its surface;

- a nozzle for filling said cavities with a frozen aerated material; and

- means for moving the forming element relative to the nozzle so that the
end of the nozzle shears the frozen confection and thereby cuts it;
characterised in that

- the internal surface of the nozzle facing into the direction of movement of
the forming element relative to the nozzle is at an angle of at most 55°
relative to the surface of the forming element.

Preferably the means for moving the forming element relative to the nozzle
are means for moving the forming element.

Preferably the angle is at most 45°, more preferably at most 25°.
Preferably the forming element is a roller with the cavities on the outer
surface of the roller.

Preferably the nozzle is positioned perpendicular to the surface of the
forming element.

Preferably the nozzle has a cross section corresponding to the openings of
the cavities.

In a second aspect, the present invention provides a process for the
manufacture of frozen confections comprising inclusions, the process
comprising:

- extruding a frozen confection containing inclusions from a nozzle into a
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cavity of a forming element;

- moving the cavity relative to the nozzle so that the end of the nozzle
shears the frozen confection and thereby cuts it; and then

- removing the frozen confection from the cavity;

characterised in that

- the internal surface of the nozzle facing into the direction of movement of
the cavity relative to the nozzle is at an angle of at most 55° relative to the
surface of the forming element.

[0015] Preferably the angle is at most 45°, more preferably at most 25°.

[0016] Preferably the frozen confection is an ice cream.

[0017] Preferably the frozen confection has an overrun of from 25% to 200%.

[0018] Preferably the inclusions are at least 2mm in diameter.

[0019] Preferably the inclusions are chocolate pieces.

[0020] Preferably a stick is inserted into the frozen confection prior to removal
from the cavity.

[0021] Preferably the frozen confection is coated after removal from the cavity.

[0022] In a third aspect, the present invention provides a frozen confection
produced by the process of the second aspect.

[0023] In a fourth aspect, the present invention provides a use of the apparatus of
the first aspect for the manufacture of a frozen confection comprising
Inclusions.

Description of Drawings

[0024] The present invention will be further described by reference to the figures
wherein:

Figure 1 shows cross sectional views of the apparatus of the invention.
Figure 2 shows the angle of the internal surface of the nozzle relative to
the surface of the forming element.

Figure 3 shows alternative embodiments of the invention.

Figure 4 shows a comparison of the apparatus of the invention in use
versus an apparatus of the prior art.

Detailed description of the invention

[0025] Apparatus used for forming moulded frozen confections typically have a

forming element which is a piece of apparatus with a plurality of cavities In
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its surface. These cavities are the moulds which are filled with the frozen
confection mix via a nozzle. These nozzles are typically in the form of a
simple straight tube through which the frozen confection product is passed
Into the cavity. The nozzles themselves are typically arranged substantially
perpendicular to the surface of the forming apparatus so that, for example,
the cavities are horizontal during filling while the frozen confection passes
vertically down through the tube of the nozzle. The end of the nozzle is in
close proximity to the top of the cavity. The nozzle and the cavity are
moved relative to one another as filling proceeds so that, as filling is
completed, the cavity moves away from the nozzle. In this way the end of
the nozzle shears and cuts through the frozen confection just above the
surface of the filled cavity. Typically the nozzle remains static while the
cavities are moved past it. However, when inclusions are present in the
frozen confection this shearing effect can cause the inclusions to become
damaged and unevenly distributed in the final product. This is due to the
perpendicular internal face of the nozzle which interferes with the
inclusions on the surface of the filled cavity. As the cavity moves past the
nozzle any inclusions at the surface of the cavity are caught on the rear
part of the nozzle. These inclusions are then dragged to the rear of the
cavity forming a dense region of inclusions. Furthermore, many of these
iInclusions protrude from the surface of the cavity and when the cavity
moves away from the nozzle these inclusions are caught between the
nozzle and the edge of the cavity and are damaged or cut into smaller
pieces. This uneven distribution and damage of inclusions is undesirable
in the manufacture of frozen confections.

[0026] We have now discovered that these problems are overcome if a
specifically configured nozzle is used when filling the cavities on the
forming elements. Figure 1a shows a vertical cross-section through such a
nozzle. The nozzle is shown in communication with a cavity (2) of a
forming element (1). The means for moving the forming element (1) move
the forming element, and hence the cavity (2), past the nozzle in the
direction shown by the arrow. Preferably the nozzle remains stationary and

it is the forming element that is moved. The nozzle comprises a wall (4)
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6

surrounding a passage (3) through which the frozen confection and
iInclusions are passed into the cavity (2). The apparatus optionally
comprises flanges (6) which prevent leakage of the frozen confection from
the nozzle. In this embodiment the cavity iIs moved while the nozzle
remains stationary. The internal surface of the nozzle which faces into the
direction of movement of the cavity (i.e. the internal surface that faces the
cavity as the cavity moves towards the nozzle) is angled relative to the
surface of the forming element. Figure 2 shows that angle (8) is measured
as the angle formed between the surface of the forming element and the
internal surface of the nozzle that faces into the direction of movement of
the cavity. The angle 6 of the internal face of the nozzle relative to the
forming element is achieved in this embodiment by virtue of a bevelled
insert (5) within the nozzle. Figure 1b is a horizontal cross section along
line A-A showing how the bevelled insert (5) protrudes into the passage (3)
of the nozzle, the arrow again indicates the direction of movement of the
cavity (2) and forming element (1) relative to the nozzle. In a preferred
embodiment, the nozzle has a cross section corresponding to the
openings of the cavities, i.e. the outlet of the nozzle is of a similar shape to
the opening of the cavity. This preferred configuration ensures that, when
the outlet of the nozzle is aligned to the opening of the cavity, the cavilty
can be filled accurately and quickly.

Angle O is at most 55°, preferably at most 45°, more preferably at most
35°, more preferably still at most 30°, yet more preferably still at most 25°,
most preferably at most 20° and is preferably at least 2°, more preferably
at least 5°, more preferably still at least 10°.

This angle can be achieved by altering the internal surface of the wall (4)
of the nozzle, for example through the use of a bevelled insert as shown in
Figures 1 & 2 or by specifically manufacturing the nozzle to have a
deformation to the internal surface thus providing this angle. Alternative
embodiments may achieve the same effect. For example, figure 3a shows
that the nozzle itself can be tilted relative to the forming element to achieve
the desired angle 6. In another embodiment the rear part of the nozzle

(relative to the movement of the cavity) may be flared outwards as shown
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In figure 3b, again achieving the desired angle 6.

[0029] In the process for the manufacture of frozen confections containing
iInclusions a frozen confection mixture containing inclusions is extruded
from the nozzle into the cavity (2) of the forming element (1) while the
cavity (2) is moved relative to the nozzle such that the end of the nozzle
shears the frozen confection and cuts it. The frozen confection is then
removed from the cavity for subsequent processing steps such as
freezing, hardening, coating and/or packaging. As used herein, frozen
confection means an edible confection made by freezing a mix of
ingredients which includes water. Frozen confections typically contain fat,
non-fat milk solids and sugars, together with other minor ingredients such
as stabilisers, emulsifiers, colours and flavourings. Preferred frozen
confections include ice cream, frozen yoghurt, sorbet, sherbet and the like.
Water ices are another preferred frozen confection but these typically do
not contain fat or non-fat milk solids. The frozen confections can be
prepared using known techniques.

[0030] Frozen confections are typically aerated. The term aeration means that
gas has been incorporated into a product to form air cells. The gas can be
any gas but is preferably, particularly in the context of food products, a
food-grade gas such as air, nitrogen or carbon dioxide. The extent of the
aeration can be measured in terms of the volume of the aerated product.
The extent of aeration is typically defined in terms of “overrun”. In the

context of the present invention, % overrun is defined in volume terms as:

Table 0001

( volume of final aerated product — volume of

Overrun (%) = unaerated mix ) x 100

volume of unaerated mix

[0031] The amount of overrun present in the frozen confection will vary
depending on the desired product characteristics and is preferably at least
25%, more preferably at least 50%, more preferably still at least 75% and
preferably at most 200%, more preferably at most 150%.

[0032] The inclusions in the frozen confection may be of any type suitable for
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incorporation with frozen confections. For example they may be chocolate,
toffee, caramel, cookie dough, nuts, and fruit or more complex inclusions
such as caramel drops encased in chocolate. Preferably the inclusions are
at least 1.5mm in diameter, more preferably at least 2mm, more preferably
still at least 2.5mm, yet more preferably still at least 5Smm. Preferably the
iInclusions are at most 20mm in diameter, more preferably at most 18mm,
more preferably still at most 16mm. The inclusions may have
heterogeneous shapes, sizes, volumes, surface areas and so on. The
shape of the inclusions may be spherical, non-spherical, irregular or a
mixture thereof. As used herein, the term diameter refers to the maximum
width of the inclusions in any dimension. For inclusions having an irregular
shape, the diameter is the width of the longest cross section that can be
cut through the body of the inclusion. When the diameter of inclusions is
referred to it is meant that at least 90% by number of the inclusions have
that diameter.

Figures 4a — 4¢ show how the inclusions are incorporated into the cavity
as a result of the internal surface of the nozzle having an angle of at most
55° relative to the surface of the forming element. In figure 4 the inclusions
are shown as diamond shapes. These are present within the matrix of a
frozen confection (e.g. ice cream) which is not shown for the sake of
clarity. In figure 4a the cavity has been filled with frozen confection and
inclusions. At this stage in the process there is a continuous mass of
frozen confection between the nozzle and the cavity and it can be seen
that some inclusions are positioned between the cavity and the nozzle, I.e.
they are neither fully within the cavity nor fully within the passage of the
nozzle. In figure 4b the cavity has partially moved past the nozzle and the
Inclusions that were positioned between the nozzle and the cavity have
been deflected downwards by the angle of the internal surface of the
nozzle. Normally, the movement of the cavity relative to the nozzle creates
lateral forces upon the inclusions which are then dragged along by the
nozzle but in figure 4b it can be seen that these lateral forces are
redirected downwards by the internal angle of the nozzle. This redirection

of force results in a downward pressure acting upon the inclusions,
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pushing them into the cavity. In figure 4c it can be seen that the internal
angle of the nozzle has caused the inclusions to be incorporated into the
frozen confection within the cavity without damage and with an even
distribution.

[0034] In comparison, figures 4d — 4f show the use of a standard nozzle for the
manufacture of frozen confections with inclusions. Figure 4d shows the
filling of the cavity, again some of the inclusions are neither fully within the
cavity nor fully within the passage of the nozzle. However, in this case the
angle 0 is about 90°. As a result, these inclusions are caught upon the
internal surface of the nozzle as the cavity moves past and are dragged
towards the rear portion of the cavity, resulting in uneven distribution
(Figure 4e). Additionally, because the angle 6 is about 90°, there is no
transfer of the lateral forces caused by the movement of the cavity.
Therefore the inclusions are not moved downwards, and they remain
protruding from the opening of the cavity. In figure 4f it can be seen that
these Inclusions are then sheared by the nozzle as the cavity moves past,
causing damage to the inclusions.

[0035] The present invention will now be further described with reference to the
following non-limiting examples.

Examples

[0036] The following experiments were performed in order to determine the effect
of reducing the angle 6 on the distribution and damage of inclusions in a

frozen confection.

Table 1- Ice cream formulation

Ingredient wt%
Locust bean gum 0.30
Carrageenan 0.05
Coconut oll 11
Mono-/di-glyceride 0.35
Glucose Syrup LF9, 63DE (78% total 4.6
solids)
Milk, skimmed, concentrate (35% total 27
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Sucrose 13.7
Vanilla Extract 0.01
Water To 100

[0037] lIce cream formulated according to table 1 was prepared by mixing the
ingredients at 80°C, homogenising the mix at 150bar, pasteurising at 85°C
for 12 seconds and then ageing in an ageing tank with stirring for 24

hours. After ageing, the mix was pumped to a scraped surface heat
exchanger where it was partially frozen and aerated to 60% overrun. The
partially frozen ice cream was drawn from the scraped surface heat
exchanger at -5°C and then pumped to a cold extrusion apparatus (single
screw extruder, manufacturer Gerstenberg & Agger) where it was further
frozen and extruded at a temperature -12°C. Inclusions were then added
to the mix using an ingredient feeder (manufacturer Hoyer). Two different
types of inclusions were added. The first was pecan pieces having an

average width of 16mm and average height of 10mm (average mass 29),
the second was bon-bons (chocolate coated pieces filled with a caramel
sauce — manufacturer Ulmer Schokoladen, Germany) having an average
width of 13mm and average height of 9mm (average mass 1.4q). After the
addition of the inclusions the mix was passed into a cold roller apparatus
as described in EP 1 531 681. Two different nozzle types were used to fill
the cavities in the forming elements of the cold roller apparatus. The first
was a standard nozzle with an angle 6 of 90°. These nozzles were then
replaced with the second type of nozzle which contained a bevelled insert
and had an angle 0 of 15°. The resulting shaped frozen confections were
analysed as described below to determine the distribution of the inclusions
in the final product and the amount of damage caused by each nozzle.

Distribution

[0038] 20 products were made using each nozzle and each inclusion type (80 in
total). These were then cut vertically in two along the length of the product
to provide two pieces: a front half (i.e. the part of the product at the front of
the cavity relative to the movement of the forming element); and a rear half

(1.e. the part of the product at the back of the cavity relative to the
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movement of the forming element). These were then melted and the

number of inclusions in each part was counted. When the 90° nozzle was

used the distribution of the inclusions was very uneven with the rear half

containing 70% of the inclusions and only 30% were in the front half.

However, when the 15° nozzle was used the inclusions were much more

evenly distributed with 55% of inclusions in the rear half and 45% in the

front half. This was the case for both bon-bons and for pecan pieces.

Damage

[0039] A further experiment was performed to determine the amount of damage

caused to the inclusions. Again, the same two nozzles were used and the

two types of inclusions were pecan pieces and bon-bons. 10g of each type

of inclusion per frozen confection were used (i.e. an average of 5 pecan

pieces or an average of 7 bon-bons per product). 30 replicates for each

product (120 in total) were manufactured and then melted. The inclusions

were Iinspected to determine how many had been damaged. The results

are shown in Table 2 and 3 for pecan pieces and bon-bons respectively.

[0040]
Table 2 — Results of damage analysis for pecan pieces
Standard nozzle (6 = Bevelled nozzle (6 =
90°) 15°)

% products with all 20 5
Inclusions damaged
% products with 1 25 30
undamaged inclusion
% products with 2 25 35
undamaged inclusions
% products with >=3 30 30
undamaged inclusions

10041]

Table 3 — Results of damage analysis for bon-bons

Standard nozzle (0 =
90°)

Bevelled nozzle (6 =
15°)

% products with 1

10

0
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undamaged inclusion
% products with 2 20 0
undamaged inclusions
% products with >=3 /0 100
undamaged inclusions

[0042] These results show that pecan pieces are particularly prone to damage
and in 20% of the products made using the standard nozzle every single
inclusion had been damaged. However, this proportion fell to just 5% when
the nozzle with an angle © of 15° was used.

[0043] Bon-bons were not as prone to damage but nevertheless only 70% of the
products contained 3 or more undamaged bon-bons when the standard
nozzle was used. It was found that the nozzle with an angle 6 of 15°
reduced the amount of damage caused to the bon-bons and all of the
products made using this nozzle contained at least 3 undamaged
Inclusions.

[0044] It can therefore be seen that the use of an apparatus according to the
invention results in a reduced number of damaged inclusions and allows

for an even distribution of the inclusions throughout the product.

[0045]
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What is claimed is:

4.

5.

An apparatus for the manufacture of frozen confections comprising:

- a forming element having one or more open cavities on its surface;

- a nozzle for filling said cavities with a frozen aerated material; and
- means for moving the forming element relative to the nozzle so that an

end of the nozzle shears the frozen confection and thereby cuts it;

wherein an internal surface of the nozzle facing into a direction of movement
of the forming element relative to the nozzle is at an angle of at most 55°

relative to the surface of the forming element.

The apparatus according to claim 1, wherein the angle is at most 25°.

The apparatus according to claim 1 or claim 2, wherein the means for moving

the forming element relative to the nozzle are means for moving the forming

element.

The apparatus according to any one of claims 1 to 3, wherein the forming

element is in the form of a roller with the cavities on the outer surface of the

roller.

The apparatus according to any one of claims 1 to 4, wherein the nozzle is

positioned perpendicular to the surface of the forming element.

CA 2819430 2018-05-25
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6. The apparatus according to any one of claims 1 to 5, wherein the nozzle has

a Cross section corresponding to the openings of the cavities.

7. A process for the manufacture of frozen confections comprising inclusions,

the process comprising:

. extruding a frozen confection containing inclusions from a nozzle into a

cavity of a forming element;

- moving the cavity relative to the nozzle so that an end of the nozzle

shears the frozen confection and thereby cuts it; and then
- removing the frozen confection from the cavity;

wherein an internal surface of the nozzle facing into a direction of
movement of the cavity relative to the nozzle is at an angle of at most

55° relative to the surface of the forming element.

8. The process according to claim 7, wherein the angle is at most 25°.

9. The process according to claim 7 or claim 8, wherein the frozen confection is

an |ce cream.

10. The process according to any one of claims 7 to 9, wherein the frozen

confection has an overrun of from 25% to 200%.

11. The process according to any one of claims 7 to 10, wherein the inclusions

are at least 2mm in diameter.

CA 2819430 2018-05-25
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12. The process according to any one of claims 7 to 11, wherein the inclusions

are chocolate pieces.

13. The process according to any one of claims 7 to 12, wherein a stick is

Inserted into the frozen confection prior to removal from the cavity.

14. The process according to any one of claims 7 to 13, wherein the frozen

confection is coated after removal from the cavity.

CA 2819430 2018-05-25
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