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Apparatus and Method for Manoeuvring Products

Field of the Invention

This invention relates to an apparatus and method for manoeuvring food
products prior to packaging. In particular, though not exclusively, the invention
relates to such an apparatus and method for fragile food products having an

elongate shape, such as extruded confectionery or bakery products.

Background to the Invention

The packaging of some elongate food products has previously been carried out
by a roll wrapping process. According to the roll wrapping process, a web of
packaging material is simply wound around each product. The packaging
material for such products is typically a single layer plastics material or a laminate

consisting of plastics and aluminium foil layers.

It has been recognised in the art that conventional roll wrapping processes are
disadvantageous because they are not economical in their use of the packaging
material. Furthermore, conventional roll wrapping processes are not capable of
providing a hermetic seal, with the consequence that the packaged products may
have short shelf lives (this being a particular problem in relation to packaged food
products). Moreover, roll wrapping processes are unsuitable for many products

for a variety of other reasons.

For the packaging of many food products, “form, fill and seal” processes capable
of providing a hermetic seal are used. One such process suitable for packaging
elongate food products is known as flow wrapping. In the flow wrapping process,
a continuous web of packaging material is fed around a folding box which serves
to form the material into the desired cross-sectional shape. At the same time,
elongate food products are sequentially moved into the packaging material by an

in-feed conveyor. As the products reach the end of the packaging line, heated
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rollers make transverse seals across the width of the packaging material to
separate adjacent ones of the products. A further set of heated rollers join the
opposite longitudinal edges of the packaging material together to enclose the
products before a cutting knife separates the individual packages. A flow

wrapping process is described in more detail in GB 2303111 A.

A problem with the flow wrapping process described above is that relatively
complicated machinery is required. Furthermore, flow wrapping can cause
cosmetic damage to fragile food products.

Another form, fill and seal process used for the packaging of some food products
is known as stick-pack packaging. In this process, a continuous web of
packaging material is folded around a filler tube. Transverse and longitudinal
seals are formed in the packaging material at the same time as a liquid, semi-
liquid or granular solid is pumped through the filler tube and packaged in the
resulting stick-packs. Stick-pack packaging is described in more detail in US
2007/0173395 A1.

Although the cycle time for stick-pack packaging is usually somewhat greater
than that for flow wrapping, stick-pack packaging machines having multiple,
parallel packaging lines are available. For example, stick-pack packaging
machines having 16 parallel lines are known. Consequently, stick-pack
packaging is generally very efficient because high packaging rates can be

maintained.

Stick-pack packaging has heretofore only been used for packaging pumpable or
flowing food products such as semi-liquid sauces and granular sugar. One
reason for the lack of application of stick-pack packaging to non-flowing solids
relates to the technical difficulties of orientating and feeding such products into

multiple lines at sufficient speeds.
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Summary of the Invention

The inventors have surprisingly found that the stick-pack packaging process only
used before for packaging pumpable or flowing food products such as semi-liquid
sauces and granular powder is suitable for the packaging of non-flowing, solid,
food products. Moreover, it has been surprisingly found that stick-pack
packaging is particularly suitable for the packaging of fragile or very fragile
confectionery and bakery products because the risk of damage to the products
as they pass through the packaging machine is low.

The apparatus according to the invention allow following improvements:

packing individually at very high speed very fragile solid food products, such as

wafer products.

Furthermore, the inventors have conceived an apparatus and method for
manoeuvring fragile food products which overcomes at least some of the
technical difficulties associated with orientating and feeding the products into

multiple lines.

Accordingly, a first aspect of the invention provides an apparatus for
manoeuvring products, more particularly randomly orientated products, such as
food products, prior to packaging, the apparatus comprising at least one
conveying means for conveying the products and a vibratory conveyor arranged
to receive the products from the at least one conveying means, wherein the
vibratory conveyor comprises:

an upstream portion having a conveying surface arranged for increasing
transverse spacings between the products; and

a downstream portion having mechanical alignment means arranged to

align the products and sort the products into a plurality of lines.

It has been found that this combination of at least one conveying means and a

vibratory conveyor having different upstream and downstream portions is
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particularly suitable for supplying food products to a multi-line or multi-lane stick-
pack packaging machine at an appropriate rate.

For clarification it is to be understood the expression multi-line as a packaging
system with several parallel machines and multi-lane as a single machine with

several parallel infeeds.

In particular, the upstream portion of the vibratory conveyor, which may have a
flat conveying surface, serves to increase transverse spacings between the
products and the downstream portion of the vibratory conveyor serves to align
the products and sort them into multiple lines. By increasing the transverse
spacings between products, the products can more easily be sorted into multiple

lines without damage to the products.

The surface of the upstream portion of the vibratory conveyor has a surface
which does not constrain the transverse movement of the products, so that the
vibrations cause transverse spreading of the products as they are conveyed
primarily in a longitudinal direction. The surface of this portion of the vibratory

conveyor may be substantially flat.

The mechanical alignment means of the downstream portion of the vibratory
conveyor may comprise upstanding members having longitudinal guide surfaces
pairs of which may be tapered. Alternatively, the mechanical alignment means
may comprise elongate channels formed into the conveying surface of the
vibratory conveyor. In this case, the channels may have any suitable cross-
section, including channels having parallel walls (e.g. having a rectangular cross-
section) or tapered walls (e.g. having a triangular cross-section). The mechanical
alignment means are arranged to engage, align and sort the products into

multiple lines.

The longitudinal positions of the leading edges of the mechanical alignment

means may vary with their transverse location. For example, the leading edges
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of the relatively outboard mechanical alignment means may be positioned
upstream of the leading edges of the relatively central mechanical alignment

means.

The mechanical alignment means are preferably arranged to sort the products
into (geometrically) parallel lines of products, although diverging or converging
lines are also possible if the transverse spread of products does not match that of

in-feed lines or in-feed lane of the packaging machine.

The vibratory conveyor may, for example, be an electromagnetic-type vibratory
conveyor. Suitable conveyors of this type are commercially available and will be
known to those skilled in the art. Other types of vibratory conveyor may also be
suitable.

The apparatus may also comprise an in-feed conveyor for a packaging machine
arranged to receive the products from the vibratory conveyor, the vibratory
conveyor and the in-feed conveyor defining a separation gap for the removal of
detritus and under-sized products. In this way the packaging of matter other than
acceptable food products can be minimised. In general, it is preferred that the
separation gap be set to approximately one third of the product’s length. For
packaging machines not requiring an in-feed conveyor, the separation gap may

be provided directly between the vibratory conveyor and the packaging machine.

The at least one conveying means may comprise a plurality of conveying means,
in which case each conveying means other than the first may be arranged to
convey products at a higher speed than an immediately upstream conveyor
means. In this way, the longitudinal spacings between the products may be
increased to thereby minimise product damage. The longitudinal spacings
between the products may also be increased to thereby facilitate the uniform
distribution and separation of the products.The at least one conveying means

may alternatively or additionally serve as a product buffer so that the product
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forming line need not be stopped during short, planned stoppages of the
packaging machine.

Each conveying means of the plurality of conveying means may be a belted
conveyor, such as an endless belt conveyor. In this case, the conveyors may be
inclined such that the upstream edge of a relatively downstream conveyor is
arranged below the downstream edge of a relatively upstream conveyor. In this
way, the conveying height of the entire apparatus can be maintained relatively
constant from end to end. Static chutes may be provided between the conveyors

to reduce the risk of damaging the products.

In a particularly preferred embodiment, the plurality of conveying means consist
of two endless belt conveyors inclined at an angle of 8.5 degrees to the

horizontal, with a static chute provided between the conveyors.

The apparatus may further comprise a static chute arranged upstream of the
plurality of conveying means for providing a supply of products to a first
conveying means of the plurality. The static chute may be arranged to increase
or reduce the transverse spacings between the products. The static chute may
be angled downwardly at an angle of from 20 to 40 degrees, preferably from 22

to 28 degrees, and most preferably about 25 degrees.

The invention also provides a packaging apparatus for products, more
particularly randomly orientated food products comprising the apparatus
described above and a stick-pack packaging machine arranged to receive
products from the apparatus and package the products in stick-packs, wherein
the stick-pack packaging machine comprises multiple packaging lines arranged
in parallel to receive respective lines of the products. The stick-pack packaging
machine may, for example, comprise 16 packaging lines.

Delivery tubes of the stick-pack packaging machine, which are arranged to
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receive the lines of products, preferably have a substantially vertical orientation

so that the products can pass through the tubes by gravity.

According to another aspect of the invention, there is provided use of the
apparatus described above for packaging non-flowing solid food products, such
as fragile confectionery or bakery products. The products may be of elongate

form and have a substantially constant shape and size.

According to yet another aspect of the invention, there is provided a method of
manoeuvring randomly orientated products, such as food products, prior to
packaging, the method comprising conveying the products using at least one
conveying means and further conveying the products using a vibratory conveyor
arranged to receive the products from the at least one conveying means,
wherein:

transverse spacings between the products are increased as the products
are conveyed by an upstream portion of the vibratory conveyor; and

the products are aligned and sorted into a plurality of lines by a
downstream portion of the vibratory conveyor having mechanical alignment

means.

Other aspects and features of the invention will be apparent from the detailed

description of the invention which follows.

Brief Description of the Drawings

Specific embodiment of the invention will now be described, by way of example
only, with reference to the accompanying drawings, in which:

Figure 1 is a schematic plan view of an apparatus for manoeuvring
elongate food products according to the invention;

Figure 2 is a schematic side view of the apparatus shown in Figure 1;

Figure 3 is a schematic plan view of another apparatus for manoeuvring

elongate food products according to the invention; and
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Figure 4 is a flow chart for use in explaining a method for manoeuvring

elongate food products according to the invention.

Detailed Description

The invention provides an apparatus for manoeuvring products, more particularly
randomly orientated food products prior to packaging. The apparatus comprises
at least one conveying means for conveying the products and a vibratory
conveyor arranged to receive the products from the at least one conveying
means. The vibratory conveyor comprises an upstream portion having a
conveying surface arranged for increasing transverse spacings between the
products. The vibratory conveyor also comprises a downstream portion having
mechanical alignment means arranged to align the products and sort the
products into a plurality of lines.

With reference to Figures 1 and 2, an apparatus 1 for manoeuvring elongate food
products according to the invention comprises a static chute 3, first and second
endless belt conveyors 5, 7 and a vibratory conveyor 9. The apparatus 1 is
arranged to receive randomly orientated elongate confectionery products from an
out-feed conveyor 11 of a product forming line and to supply a plurality of lines of
aligned products to the in-feed conveyor 13 of a multiple-line stick-pack

packaging machine 15.

The apparatus also comprises an operator console 17 which includes a controller
for controlling the operation of the first and second endless belt conveyors 5, 7

and the vibratory conveyor 9.

Suitable designs for the product forming line will be known to those skilled in the
art. For example, the product forming line may comprise an extruder arranged to
extrude cereal-based confectionery bars. Similarly, suitable designs for the stick-
pack packaging machine 15 will be known to those skilled in the art. One such

machine is available from the company MASEK HOLDING, a.s. of Czech
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Republic under the product designation “HBV 4”. Such a machine comprises

delivery tubes into which the products are dropped one-by-one.

The static chute 3 comprises a smooth surface angled downwards at an angle of
25 degrees to the horizontal, which angle has been found to allow products to
easily slide without causing damage. Depending on the nature of the product
being conveyed, it may be necessary to adjust the angle of the static chute 3 ina
manner which will be understood by those skilled in the art. The surface of the
static chute 3 is provided with diverging sides and a concave surface so that the

transverse spacings between the products are increased.

The static chute 3 is arranged to supply products to the first endless belt
conveyor 5 and the first endless belt conveyor 5 is arranged to convey products
to a second endless belt conveyor 7. The first and second endless belt
conveyors 5, 7 are linked by another static chute 19 and are inclined at an angle
of 8.5 degrees to the horizontal so that the entire apparatus 1 is maintained at a
relatively consistent height. Suitable designs for the endless belt conveyors 5, 7

will be known to those skilled in the art.

The second endless belt conveyor 7 is arranged to operate at a higher speed
than that of the first endless belt conveyor 5, and the first endless belt conveyor 5
is arranged to operate at a higher speed than that of the out-feed conveyor 11 of
the product forming line. In this way, the endless belt conveyors 5, 7 serve to
increase the longitudinal spacings between the products. The endless belt
conveyors 5, 7 may also function as a buffer store for products, thereby allowing
the product forming line to continue running during short stoppages of the stick-

pack packaging machine 15.

The second endless belt conveyor 7 is arranged to convey products to an
electromagnetic-type vibratory conveyor 9 via a static chute 21. Suitable designs

for the vibratory conveyor 9 will be known to those skilled in the art. Such
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conveyors are available from Cox & Plant Products Limited, a UK company.

The vibratory conveyor 9 is arranged to convey the products towards the in-feed
conveyor 13 of the stick-pack packaging machine 13. A first, upstream portion of
the vibratory conveyor 9 is provided with a smooth conveying surface, which
allows the products to spread out in a transverse direction. A second,
downstream portion of the vibratory conveyor 9 is provided with mechanical
alignment means 23 in the form of “V” shaped, or triangular, channels formed in
the conveying surface.

The alignment channels of the vibratory conveyor 9 are arranged across the
transverse width of the conveyor 9 and are parallel to the conveying direction.
The channels are arranged in straight lines. The channels serve to align the
products in an end-to-end orientation, i.e. with their long sides parallel to the
length direction of the channels. Furthermore, the channels serve to sort the

products into a plurality of lines of products.

The vibratory conveyor 9 therefore provides a plurality of lines of aligned
products to the in-feed conveyor 13 of the stick-pack packaging machine 15. The
lines are arranged so that they are provided to respective delivery tubes of the
stick-pack packaging machine 15, which delivery tubes have a substantially

vertical orientation.

A longitudinal separation gap 25 of one third of the length of the products is
provided between the vibratory conveyor 9 and the in-feed conveyor 13 of the
stick-pack packaging machine 15. The separation gap 25 prevents matter other
than the food products from being packaged, and allows for the removal of

detritus and under-sized products.

Figure 3 is a schematic plan view of another apparatus 101 for manoeuvring

elongate food products according to the invention. This apparatus 101 is similar
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to the apparatus shown in Figures 1 and 2, except that a pair of lines 103, 105
each extends from the out-feed conveyor 107 of the product forming line. Each
of these lines 103, 105 is similar to the apparatus shown in Figures 1 and 2. The
apparatus 101 shown in Figure 3 is therefore capable of a much higher
packaging rate than that shown in Figures 1 and 2.

Figure 4 is a flow chart for use in explaining a method for manoeuvring elongate
food products according to the invention. The method may conveniently be
performed using the apparatus illustrated in Figures 1 and 2 or Figure 3.

According to a first step of the method, elongate confectionery products are
received from an out-feed conveyor of a product forming line (201). The products
are then conveyed using a plurality of conveying means arranged in series (203).
Each conveying means other than the first conveying means is arranged to
convey the products at a higher velocity than the immediately upstream
conveying means. In this way, the longitudinal separation distance between
products can be increased.

After being conveyed by a final one of the conveying means, the products are
conveyed by a vibratory conveyor (205). The vibratory conveyor is provided with
a first portion having a float surface of transversely spreading the products and a
second portion having mechanical alignment means in the form of “V” shaped
channels formed in the conveying surface of the vibratory conveyor. The
mechanical alignment means serve to align the products and sort them into a
plurality of lines suitable for delivery to a multiple-line stick-pack packaging

machine.

Specific examples of the invention have been described above. Various changes
within the scope of the claims will be readily apparent to those skilled in the art.

For example, the apparatus described above is suitable for manoeuvring food
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products prior to packaging. However, the apparatus may alternatively be

suitable or adapted for manoeuvring other types of products, such as cosmetic

products and medical equipment and supplies, prior to packaging.
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CLAIMS

1. Packaging apparatus for product, particularly randomly orientated fragile
solid products comprising:
a) An apparatus for manoeuvring product, particularly randomly orientated
products prior to packaging, the apparatus comprising at least one conveying
means for conveying the products and a vibratory conveyor arranged to receive
the products from the at least one conveying means, wherein the mechanical
alignment means are arranged to sort the products into parallel lines of products
and wherein the vibratory conveyor comprises:

an upstream portion having a conveying surface arranged for increasing
transverse spacings between the products;
a downstream portion having mechanical alignment means arranged to align the

products and sort the products into a plurality of lines; and

b) a stick-pack packaging machine arranged to receive products from the
apparatus and package the products in stick-packs,
wherein the stick-pack packaging machine comprises multiple packaging

lines arranged in parallel to each receive respective lines of the products.

2. Apparatus according to claim 1, wherein the mechanical alignment means
comprise upstanding members having longitudinal guide surfaces and/or
elongate channels formed into the conveying surface of the vibratory conveyor.

3. Apparatus according to any preceeding claim, wherein the vibratory

conveyor is an electromagnetic-type vibratory conveyor.

4, Apparatus according to any preceding claim, further comprising an in-feed
conveyor for a packaging machine, the in-feed conveyor being arranged to
receive the products from the vibratory conveyor, the vibratory conveyor and the

in-feed conveyor defining a longitudinal separation gap for the removal of detritus
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and under-sized products.

5. Apparatus according to any preceding claim, wherein the at least one
conveying means comprises a plurality of conveying means, each conveying
means other than the first being arranged to convey the products at a higher

speed than an immediately upstream conveying means.

6. Apparatus according to claim 5, wherein each of the conveying means is a
belted conveyor.

7. Apparatus according to any preceding claim, further comprising a static
chute arranged upstream of the at least one conveying means for providing a
supply of products to a first one of the at least one conveying means, wherein the

static chute is arranged to increase the transverse spacings between products.

8. Apparatus according to any preceding claim, for manoeuvring randomly
orientated food products prior to packaging.

9. Packaging apparatus according to claim 8, wherein delivery tubes of the

stick-pack packaging machine have a substantially vertical orientation.

10.  Use of the apparatus according to any preceding claim for packaging non-
flowing solid food products.

11.  Use according to claim 10, wherein the food products are confectionery or
bakery products.

12.  Use according to claim 10 or 11, wherein the food products are elongate
food products having a substantially constant shape and size.

13. A method of manoeuvring randomly orientated products prior to
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packaging, the method comprising conveying the products using at least one
conveying means and further conveying the products using a vibratory conveyor
arranged to receive the products from the at least one conveying means,
wherein:

transverse spacings between the products are increased as the products
are conveyed by an upstream portion of the vibratory conveyor; and

the products are aligned and sorted into a plurality of lines by a
downstream portion of the vibratory conveyor having mechanical alignment
means.

14. Method according to claim 13, wherein the products are food products.

15.  Apparatus, use or method substantially as hereinbefore described and/or
as illustrated in the drawings.
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