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Frozen aerated confectionery product containing patterns, method and
apparatus for producing the same

Background of the invention

The invention relates to a frozen aerated confectionery product containing
patterns, a method for manufacturing the same and an apparatus for implementing
the method.

Consumers have been offered articles of ice confectionery with new textures such
as cakes or individual moulded portions such as cups or cones and the like
containing inclusions of material of texture which is different from that of the
body of aerated ice confection, e.g. crispy fat-based material.

In EP 221,757, an ice cream cone containing chocolate in the form of a plurality
of flakes is produced by injecting chocolate into an extruded strand of ice cream
provided with longitudinal grooves so that to form longitudinal thin strip-like
chocolate layers in said ice cream strand, the chocolate layers which solidify on
contact with the ice cream breaking randomly into flakes when the strand is folded
double to fill the cone wafer.

According to USP 5,135,767, to make a cup or cone having a flaky texture,
superposed ribbons of ice cream and chocolate are extruded into a mold in the
form of spirals by means of an extrusion assembly comprising a flat extrusion tube
and a spray tube, which extrusion assembly receives a spinning movement
resulting from an eccentric rotational movement and an ascending movement
relative to the mold.

In USP 5,283,070 a layered cone is made by extruding an aerated ice cream into a
vertically descending helix rotating about a vertical axis and having spaced flights
which define passages therebetween the helix, spraying chocolate into passages of
the extruded helix and depositing the sprayed helix in a cone so that a layered
product having alternating layers of ice cream and chocolate is formed.

In USP 4,542,028 composite ice confection cakes comprising a multiplicity of
superimposed successive thin layers of ice cream separated by interleaved very
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thin chocolate layers are made by successively extruding ice cream ribbons
through slotted extrusion outlets on a conveyor, intermediate spraying chocolate
thin layers on the ice cream ribbons and cutting portions transversally to the
multilayered strand.

In the prior art, layered confectionery products made by extrusion have thus been
produced either by forming alternate layers of ice cream and chocolate within a
mold which gives its shape to the article or by sequentially depositing thin ribbon-
like ice cream layers and spraying chocolate between said layers on a conveyor
and cutting the thus formed multiple layer strand with a vertical blade cutter
through the product transversally to the inclusion layers, which gives limited
shapes.

The known methods do not provide layered articles such as stick-bar and the like.

Summary of the invention

The objective of the invention is to produce coated frozen stick-bar and similar
products with multiple thin patterns of an inclusion material of texture different
from that of the aerated ice confectionery, for example of crispy texture such as
fat-based or their inclusion ingredients in a variety of well controlled shapes and
orientations by extrusion. There are presently no products on the market, which
satisfy this objective.

A secondary objective of the invention is to form the above described patterning
in a manner which permits transversal cutting with conventional hot wire cutters
and transversal stick inserting. A further objective of the invention is to produce a
variety of ice confectionery products requiring incorporation of one or more
dissimilar patterns and with segmenting of the inclusion.

The frozen aerated confectionery product according to the invention comprises a
bar which is cut transversally out of a vertically extruded strand of aerated ice
confectionery, which is extruded through a die which gives its outer shape to the
said bar and which is co-extruded with inclusions consisting of multiple thin
patterns of material of texture different from that of aerated ice confectionery,
particularly of crispy fat-based material, which are disposed as distinct
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substantially parallel transversal patterns extending from the center to the
periphery of the strand and are separated the ones from the others by inclusion-
free zones to allow for transversal cutting with conventional hot wire cutters.

The term "inclusion" means an additive having geometry, texture, taste, color
characteristics. The "inclusion-free" zones denote ice confectionery only.

In an embodiment the product consists of a core of a patterned aerated
confectionery as above sandwiched between two wafers or biscuits and which can
be partially enrobed with a confectionery fat-based coating.

In another embodiment the product consists of a stick-bar comprising a core ot a
patterned aerated confectionery as above in which the stick is inserted
transversally into an inclusion-free zone, which stick-bar can be enrobed with a
confectionery fat-based coating.

The method according to the present invention comprises:

- extruding an aerated ice composition through a former provided with an
extrusion die into a vertically descending strand, wherein the cross-section of
the strand is given by the shape of the extrusion die,

- co-extruding successive inclusions of multiple thin patterns of material of
texture different from that of aerated ice confectionery, particularly of crispy
fat-based material, within the body of the strand through an assembly of
hollow spindle with nozzle(s) attached, which nozzle(s) is provided with
slot(s), which spindle and nozzle(s) assembly is located on the center axis of
the former and rotates and translates axially in a reciprocating movement
within the ice confection stream flowing in the former and thus forms thin
patterns of inclusion and inclusion-free zones and

- cutting the strand into slabs.

For clarity, one can consider the former to be the length were inclusions are
deposited. The die typically is relatively short and defines the final product

footprint.

The apparatus according to the present invention comprises:
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- aformer with a supply for aerated ice composition, provided with an extrusion
die through which a stream of aerated ice composition outflows as a strand,
wherein the cross-section of the strand is given by the shape of the extrusion
die,

- an assembly of hollow spindle with nozzle(s) attached, which nozzle(s) is
provided with slot(s), which spindle and nozzle(s) assembly is located on the
center axis of the former,

- means for rotating and translating axially the assembly in a reciprocating
movement within the ice confection stream flowing in the former,

- means for supplying inclusion material through the spindle and nozzle(s)
assembly through a rotary joint from a lateral inlet in a pulsed mode for
forming thin patterns of inclusion and inclusion-free zones and

- means for cutting the strand laterally in the inclusion-free zones into slabs.

In an embodiment, the apparatus may further be comprised of zones where it is
heated with the intent of reducing the friction along the walls of the former and to
assist in maintaining a planar patterning and this is one of several options to
achieve planar flow.

Detailed description of the invention

In the context of the invention, the aerated ice confectionery is an aerated ice
composition, for example an aerated ice cream, sherbet or sorbet or ice yogurt
having a soft texture. Such composition flowing through the former may consist of
distinct ice cream, sherbet or sorbet of different colour and perfumes which may
be co-extruded and may contain syrups or sauces or small inclusion particles so as
to produce a composite or marbled or spotted body of substantially soft texture.

The term of "material of texture different from that of aerated ice confectionery"
for the inclusion applies to a fat-based or water-based composition or an emulsion
or dispersion, preferably a crispy composition at ice composition temperature. The
fat may be a vegetable butter, such as cocoa butter, a cocoa butter substitute or
equivalent, more particularly a fat-based coating of the type commonly used in
confectionery. It may also be a water-based or sugar-containing composition, such
as a sirup or sauce or cooked sugar. A fat-based, water-based or sugar-containing
composition may contain flavourings or colourants. The composition should be



10

15

20

25

30

35

WO 99/41995 PCT/EP99/00975

liquid and have good spreading properties at nozzle outlet, so that it may be
applied from the nozzle slotted outlet in the form of a thin pattern solidifying in
contact with the cold aerated ice confectionery.

The expression "slot" is understood to mean that the outlet orifice of the nozzle is
distinctly more elongate than wide. It is not necessarily parallel, e.g. it may be
non-parallel, with a width decreasing toward its end which is away from the
spindle.

"Thin inclusion patterns", as used here, 1s defined as multiple inclusion patterns in
the range of 0.3 to 2 mm thickness.

The spindle and nozzle assembly may have single or multiple ports and single or
multiple slots, delivering one or more materials of the same or different nature.

Assembly components are designed and operated in such a manner to create a
variety of pattern inclusion depositing as required by the specific product. To
facilitate cutting, thin patterns are produced that are approximately parallel to the
cutting plane.

Separately, or in connection with pattern orientation, pulsing may be used to
minimize inclusion in the cutting plane of a conventional wire cutter. In order to
create an inclusion-free zone, the nozzle is moved rapidly in a reciprocating
motion along the spindle axis as it rotates. The rapid axial motion of the nozzle,
hereinafter referred to as "pulsing", causes segmentation of the inclusion in the ice
confectionery stream. Vibrated energy in the form of work, rather than heat, which
is transferred to the inclusion flowing through the spindle and nozzle assembly,
make it possible to maintain flow without plugging with lower heat input in the
form of lower inclusion temperature and/or inclusion flow rate. A conventional
hot wire cutter is then used to cut through the inclusion-free zones by
synchronizing the nozzle position with the cutter. Multiple inclusions may also be
produced.

A spindle conducts inclusion ingredients to single or multiple nozzles, with single
or multiple nozzle ports. The spindle may be driven at a constant rotational speed,
or may be rotated in quadrature, or rotated within quadrature alternately in a
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clockwise and counter-clockwise fashion. Constant speed rotation in one
direction, typically opposite the motion of the inclusion exiting the nozzle,
produces continuous inclusion patterns. Discontinuous rotation will produce
segments of inclusions orientated about the axis of the spindle, for example,
allowance for stick insertion, 165-195 degrees, chocolate patterns between 195-
305 degrees, vanilla patterns between 305-55 degrees, and strawberry patterns
between 55-165 degrees.

Stepping and servo-controlled motors may be used to produce a variety of
combinations of axial and rotational motions of the spindle and nozzle to create
specific geometric patterns. Motors of this type can be programmed to produce a
variety of patterns with minimal changes in the physical hardware, e.g. by nozzle
replacement and nozzle orientation.

Spindle may be articulated about a point along its axis in order to place pattern in
non-circular formers, e.g. by means of a flexible joint.

The method of the invention allows, in addition, introducing patterns into water
ice products.

The invention is described in more detail by way of example in the following with
reference to the accompanying drawings, wherein the arrangement of extrusion
shown preferably is vertical. There should be no presumption that the arrangement
of extrusion needs to be vertical. The strand can be either horizontal, inclined
toward the horizontal or vertically extruded.

Brief description of the drawings

Fig. 1 schematically illustrates the apparatus and a stick-bar product made, partly
in cross-sectional view,

Fig. 2 schematically illustrates an alternative embodiment of the apparatus with a
two-port spindle, partly in cross-sectional view,

Fig. 3 is a cross-sectional view along line AA of Fig. 1 of a one-port spindle,
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Fig. 4 is a cross-sectional view along line AA of Fig. 1 of a three-port spindle,
Fig. 5 is a cross-sectional view along line BB of Fig. 2 of a two-port spindle,
Fig. 6 is a detailed front view of a single port nozzle,

Fig. 7 is a detailed front view of a dual port nozzle,

Fig. 8 is a schematical representation of an alternative stickless sandwich product.
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Referring to Fig. 1, aerated ice cream mix 1 was pumped into the former 2. In an
extrusion line, the former shaped the cross-section of the product depending on the
shape of the extrusion die 3, a slab 4 being cut out of the extruded strand by means
of a conventional hot wire cutter 5. A stick 6 was inserted laterally into the cut
slab 4, the cutter timing determining the thickness of the product, and the product
was evacuated for further processing by the underlaying plate conveyor 7. Further
processing, which is not represented, meant travelling the sticked slab through a
cooling tunnel, enrobing the cooled article with a confectionery coating and
wrapping the coated stick-bar in a flow-pack operation.

A spindle 8 with single nozzle 9 (Fig. 4) or multiple nozzles 10 (Fig. 7) attached at
an angle of about 60° to the axis of the spindle, was located on the center axis of
the former 2. The spindle and nozzle assembly rotated clockwise in the direction
of the arrow f1 and translated axially within the ice cream stream flowing in the
former in a reciprocating motion along the arrow f2. Pumpable inclusion
ingredients, such as chocolate-based composition 11 were pumped into the ice
cream stream via the rotated and translated spindle and nozzle assembly from the
inlet 12 through the rotary joint 13. Inclusion material under pump head pressure
exited the nozzle 9 into the ice cream stream forming thin patterns. The velocity of
moving components and of the inclusion material and of the ice cream determined
the resulting pattern 14 of inclusion in the ice cream.

The geometric pattern of the inclusion in the ice cream was determined mainly by:
the velocity of the ice cream stream, the radial motion of the spindle, the axial
motion of the spindle, the orientation of the nozzle relative to the transverse plane,
the angle of the nozzle relative to the former centerline, the exit velocity profile of
the inclusion at the nozzle, the exit velocity profile along the longitudinal axis of
the nozzle, the temperature of the inclusion at the nozzle exit, the solidification
rate of the inclusion after exiting the nozzle, the configuration of the nozzle
(entrance and exit geometry, slots details, length to width ratio), the distance of
the nozzle to former walls.
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Inclusion-free segments or zones in the inclusion pattern formed were generated
by pulsing the spindle axially in a reciprocal motion as the spindle was rotated.
The spindle may be rotated at a constant speed or may be rotated at non-constant
speeds and directions using a stepping motor (not shown) as dictated by the
product requirements. Pulsing in the axial direction results in creation of
inclusion-free zones due to rapid translation of the nozzle. This created a
segmented inclusion which permits use of conventional cutting methods.

The typical motion for a bar product was the rapid movement of the nozzle
counter to the ice cream flow to create the inclusion-free zone 15. Immediately
thereafter, the nozzle was translated axially co-current with the ice cream flow at a
velocity slightly greater than that of the ice cream stream. This created distinct
inclusion patterning in the product located between inclusion-free zones. The
velocity difference between the axial motions of the spindle and ice cream
determined the length of the inclusion zone. The inclusion zone was limited to the
total time to produce one bar, less the time allotted to produce the inclusion-free
zone. To avoid friction along the inside walls of the former and to assist in
producing planar patterns, heated zones 16 were provided along the outside of the
former.

The cutter 5 was synchronized with the inclusion-free zone such that the cutter
passed through the product in a location, which was inclusion-free. The pulse
profile was dictated by the product specifications. The pulse profile was the time-
position relationship, which established the zones of inclusion and inclusion-free
zones. Hence, the pulse profile was dictated by several factors including: the
lengths of the inclusion and the inclusion-free zones required, the volume needed
for stick insertion whenever applicable, the cutting rate of the product and the
inclusion characteristics (e.g.the freezing temperature).

In the embodiment shown, axial pulsing was achieved by means of a cam 17 and
follower 18 driven by a double acting air actuator 19 acting on cam 17. The air
actuator 19 was driven by a double solenoid valve 20 which was in turn driven by
two timers 21 in series. Any reliable and sanitary means of driving the spindle
axially and in rotation may be used.
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In particular, a servo-controlled unit can be used which has the advantage of
yielding greater flexibility than mechanical control means. The rotation of spindle
and axial motion are thus independently programmable.

Pulsing may also be modulated, e.g. vibrated at high frequency to enhance nozzle
performance, e.g. to minimize plugging. This would serve to increase the envelope
of operability in terms of lower inclusion temperatures, lower flow rates, and use
of a broad spectrum of recipes and ingredients.

The pattern established at the nozzle location may be altered by subsequent
changes in the former cross-section, depending on the outer shape of the article,
which may be e.g. rounded rectangular or oval. Non-planar pattern due to change
in cross-section may be corrected by nozzle angle to spindle axis. The effects of
changes in cross-section and flow profile in the former are countered by changing
the nozzle geometry, e.g. orientating the nozzle at an angle of about 60° to about
90° to the direction of ice cream flow and/or by zone heating the former. Also the
axis of the spindle and nozzle assembly may be driven excentrically, or the nozzle
may be provided with a motion control articulation, e.g. through a flexible joint
within the former whilst rotating, e.g. the spindle and nozzle assembly may be
provided with suitable cam means in order to allow the nozzle to scan a big part of
the die cross-section in the case that it is not circular, e.g. of rounded rectangular
or oval shape.

As shown in Fig. 2, hollow spindle 8 has two ports providing a dual fluid nozzle
22, 23. Spindle 8 comprises a central tube 24 connected to a first pumpable
inclusion fluid inlet 25 trough a rotary joint 26 and an outer coaxial tube 27
surrounding tube 24 and connected to a second pumpable inclusion fluid inlet 28
trough a rotary joint 29. Between tube 27 and an exterior tube 30, which is
preferably made of a low thermal conductivity plastic material, an air gap is
provided in the form of a sheath 31. A foil of thermally conducting material 32,
e.g. a resistance heater is provided for locally heating the inclusion fluids to avoid
friction against the internal wall of the spindle which is in contact with the cold ice
confectionery stream 1.

In the embodiment of Fig. 2, axial pulsing along arrow f2 was achieved by means
of a mating adapter 33 to drive a ball screw assembly (not shown) and with the aid
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of a bearing 34 for spindle 8. In this way spindle 8 can be driven axially and in
rotation by a motor (not shown).

The different fluids were sealed the one from the others through seals 35, 36 and
37.

As shown in Fig. 3, 4 and 5, the cross-section of spindle 8 comprised a low
thermal conductivity fluted plastic core 38 with one port 39 (Fig. 3), a low thermal
conductivity plastic exterior tube 30 with two interior tubes forming two ports 24,
27 (Fig. 5) or a low thermal conductivity fluted plastic core 38 with three ports 40
(Fig. 4), e.g. for placing multiple ingredients as inclusions simultaneously,
pressed into e.g. a stainless steel sheath 41. The fluted core 38 was supported at
three points to minimize contact between the plastic core 38 and the sheath 41,
and provided an air gap 42 that may also be evacuated to further reduce heat
transfer. In the embodiment of Fig. 5, an air gap is also provided in the form of a
sheath 31 between the interior tube 27 and the exterior tube 30. Other thermal
isolation methods may also be used, e.g. aerogel, vacuum, to thermally isolate
inclusion fluid(s) from the ice cream.

As represented in Fig. 6, respectively Fig. 7, the nozzle 9 may have one slot 43,
respectively the nozzle 10 may have two slots 44. Likewise nozzles 22 and 23
(Fig. 2) may have one or two slots.

In Fig. 8, the product consisted of a core of ice cream 45 with patterned inclusions
of chocolate 46 sandwiched between wafers or biscuit layers 47 which covered
only partly the upper and lower surfaces, the remainder of the said surfaces being
enrobed with a chocolate coating 48 or which covered the whole upper and lower
ice cream surfaces (embodiment not shown).

In a typical example of production of a stick-bar, the spindle 8 was driven at 100-
200 rpm with reciprocal pulsing and high frequency vibration, the nozzle was
inclined at an angle of 60° to the vertical, the width of the slot(s) of the nozzle was
0.6-1.2 mm (0.025-0.05") with a length to width ratio of 22-44, the pressure of
inclusion material was 1.5-3 bar (20-40 psi), the inlet temperature of inclusion
material was < 30° C (< 85° F) and the weight ratio of inclusion to bar was

5-10 %, which produced 100-200 layers/min with one port in the spindle and one
slot in the nozzle, 200-400 layers/min with one port/two slots and 400-800



10

15

WO 99/41995 PCT/EP99/00975
12

layers/min with two ports/two slots. Due to proper thermal insulation of the
spindle, there was no nozzle plugging.

The product had > 2-3 transverse well distinct substantially parallel patterns of
0.6-1.2 mm (0.025-0.05") of nearly constant geometry-thinness and shape with
layering from the center to the periphery of the cross-section. In particular, high
mixing rates at the center which would result in lack of defined patterns at the
center of the product and "doughnut" shaped layers with highly mixed centers was
completely avoided. The bars could be cut with clean transverse cut without post-
cutter flow of inclusion being observed. An outflow of inclusion from the shaped
bar when it is cut to length would be quite detrimental since it would result in
plate sticking, the plates being very difficult to clean. Furthermore, stick insertion
was without interference which is of advantage. Obstructed stick insertion would
result in damage to the bar or misplaced/displaced sticks and resultant product
losses.
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Claims

1. A frozen aerated confectionery product wich comprises a bar which is cut
transversally out of a vertically extruded strand of aerated ice confectionery,
which is extruded through a die which gives its outer shape to the said bar and
which is co-extruded with inclusions consisting:of multiple thin patterns of
material of texture different from that of aerated ice confectionery, particularly of
crispy fat-based material, which are disposed as distinct substantially parallel
transversal patterns extending from the center to the periphery of the strand and
are separated the ones from the others by inclusion-free zones to-allow for
transversal cutting with conventional hot wire cutters.

2. A product according to claim 1, which consists of a core of a patterned aerated
confectionery sandwiched between two wafers or biscuits and which can be
partially enrobed with a confectionery fat-based coating.

3. A product according to claim 1, which consists of a stick-bar comprising a core
of a patterned aerated confectionery as above in which the stick is inserted
transversally into an inclusion-free zone, which stick-bar can be enrobed with a
confectionery fat-based coating.

4. A method for the manufacture of a patterned frozen aerated confectionery

product which comprises:

- extruding an aerated ice composition through a former provided with an
extrusion die into a vertically descending strand, wherein the cross-section of
the strand is given by the shape of the extrusion die,

- co-extruding successive inclusion patterns of material of texture different from
that of aerated ice confectionery, particularly of crispy fat-based material fat-
based material within the body of the strand through an assembly of hollow
spindle with nozzle(s) attached, which nozzle(s) is provided with slot(s), which
spindle and nozzle(s) assembly is located on the center axis of the former and
rotates and translates axially in a reciprocating movement within the ice
confection stream flowing in the former and thus forms thin patterns of
inclusion and inclusion-free zones and

- cutting the strand into slabs.
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5. A method according to claim 4, which further comprises inserting a stick
laterally in a substantially inclusion-free zone of the co-extruded product.

6. A method according to claim 4 or 5, which further comprises enrobing the
co-extruded product with a fat-based confectionery coating.

7. An apparatus for the manufacture of a patterned frozen aerated confectionery

product which comprises:

- a former with a supply for aerated ice composition, provided with an extrusion
die through which a stream of aerated ice composition outflows as a strand,
wherein the cross-section of the strand is given by the shape of the extrusion
die,

- an assembly of hollow spindle with nozzle(s) attached, which nozzle(s) is
provided with slot(s), which spindle and nozzle(s) assembly is located on the
center axis of the former,

- means for rotating and translating axially the assembly in a reciprocating
movement within the ice confection stream flowing in the former,

- means for supplying inclusion material through the spindle and nozzle(s)
assembly through a rotary joint from a lateral inlet in a pulsed mode for
forming thin patterns of inclusion and inclusion-free zones and

- means for cutting the strand laterally in the inclusion-free zones into slabs.

8. An apparatus according to claim 7, in which the spindle is thermally insulated
so as to provide for insertion of inclusion material of substantial different
temperature from that of the ice confectionery body in the same body.

9. An apparatus according to claim 7, in which the spindle and nozzle assembly
have single or multiple ports and single or multiple slots for delivering one or
more inclusion material of the same or different nature.

10. An apparatus according to claim 7, in which the nozzle is attached to the
spindle at an angle of about 60° and more with respect to the axis of rotation of the
spindle and nozzle assembly.

11. An apparatus according to any one of claims 7 to 10, in which the nozzle and
spindle assembly is vibrated.
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12. An apparatus according to claim 7, in which the former and/or the spindle is
heated in zones to assist in maintaining a planar patterning.

13. An apparatus according to claim 7, in which the nozzle(s) is(are) provided
with a motion control articulation for scanning the:section of a non-circular
former.

14. An apparatus according to claim 7, in which the means for rotating and
translating axially the assembly comprise a servo-controlled stepping motor
providing independently programmable rotation and translation of the said
assembly.
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