EP 1876 100 A1

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
09.01.2008 Bulletin 2008/02

(21) Application number: 06388050.4

(22) Date of filing: 07.07.2006

(11) EP 1876 100 A1

EUROPEAN PATENT APPLICATION

(51) IntCl:
B65B 19/34 (2006.01) B65B 1/08 (2006.0)
B65B 25/04 (2006.01) B65B 35/56 (2006.01)

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR
HUIEISITLILT LU LV MC NL PL PT RO SE SI
SKTR
Designated Extension States:
AL BA HR MK YU

(71) Applicant: Cabinplant A/S
5683 Haarby (DK)

(72) Inventor: Hansen, Henning Ingemann
DK-5220 Odense SO (DK)

(74) Representative: Von Linstow, Henrik et al
Budde Schou A/S
Vester Sggade 10
1601 Copenhagen V (DK)

(54)

(57)  An apparatus (10) for arranging a plurality of
elongate foodstuff products and/or elongate processed
foodstuff products from a substantially random orienta-
tion to a substantially parallel orientation comprises a
supply system for supplying the plurality of elongate prod-
ucts, and a chute (12) defining an open inlet portion and
an open outlet portion. The supply system supplies the
plurality of elongate products to the open inlet portion of
the chute, the elongate products being provided to the
inlet portion of the chute in a random orientation, the
chute having a wall (18) adapted to aligning the plurality
of elongate products without subjecting the elongate
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products to any mechanical impact that would cause the
products to be deformed, damaged or broken. The ap-
paratus further comprises a first path of travel defined
from the inlet portion to the outlet portion, the path being
partly defined by the wall of the chute. The elongate prod-
ucts travel along the first path and are thereby orientated
by means of the wall so that the longitudinal axis of the
plurality of elongate products are substantially parallel.
The apparatus still further comprises a conveyor for con-
veying a multitude of containers (42) each adapted to
receive the elongate products arranged in the substan-
tially parallel orientation.
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Description

[0001] The present invention relates to an apparatus
and a method for aligning and packaging elongated ar-
ticles or products. Further, the present invention relates
to a funnel for being incorporated in the apparatus and
for assisting in performing the method according to the
present invention.

[0002] The products to be aligned are mostly products
having a longitudinal axis and a length greater than the
width or diameter. The products are provided to the ap-
paratus in a random order, meaning that the longitudinal
axis of each of the products are not deliberately arranged
parallel to each other. The products are to be packaged
into a number of containers each adapted for receiving
and storing a multitude of products. The products may
be foodstuff products, processed foodstuff products or a
combination thereof. The products may be e.g. sausag-
es, asparagus, carrots, slices or sticks of vegetables,
picked cucumbers, spring rolls, french-fries and the like.
The products may be frozen.

[0003] Related prior art may be found in patent publi-
cations such as US 4,514,959, US 4,629,017, US
4,773,527, US 4,832,205, US 5,641,073, US 5,178,256,
US 4,094,123, US 3,447,660, EP 0 646 534, US
4,351,141, US 4,203,269 and EP 0 413 913. Reference
is made to all of the above mentioned publications and
all publications are hereby incorporated in the present
specification by reference in their entirety for all purpos-
es.

[0004] A first aspect the present invention relates to
an apparatus for arranging a plurality of elongate food-
stuff products and/or elongate processed foodstuff prod-
ucts from a substantially random orientation to a sub-
stantially parallel orientation. The apparatus according
to the first aspect of the present invention may comprise:

a supply system for supplying the plurality of elon-
gate products,

a chute defining an open inlet portion and an open
outlet portion, the supply system supplying the plu-
rality of elongate products to the open inlet portion
of the chute, the elongate products being provided
to the inlet portion of the chute in a random orienta-
tion, the chute having a wall adapted to aligning the
plurality of elongate products without, to any sub-
stantial extent, subjecting the elongate products to
any mechanical impact that would cause the prod-
ucts to be deformed, damaged or broken,

a first path of travel defined from the inlet portion to
the outlet portion, the first path of travel being at least
partly defined by the wall of the chute, the elongate
products travelling along the first path of travel and
thereby being orientated by means of the wall so that
the longitudinal axis of the plurality of elongate prod-
ucts are substantially parallel at the outlet portion of
the chute, and

a conveyor for conveying a multitude of containers
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each adapted to receive the elongate products ar-
ranged in the substantially parallel orientation, the
elongate products transferred from the open output
portion to a respective container.

[0005] The supply system may provide the products
from a reservoir or a large container. The products may
be provided to the apparatus by means of a conveyor or
other transport means.

[0006] The chute, as stated above, may include a wall
adapted to align the products in the intended orientation.
The wall may be flat or corrugated. Corrugations may
help align the products in the intended orientation. As the
products glide or are guided by the wall while travelling
along the first path of travel, the wall is contemplated to
align the products without subjecting the products to any
mechanical force that would cause damage to the fragile
products. Even if the products are frozen, they may be
fragile, frozen products may even be more fragile than
non-frozen products. Throughout the description the
terms chute and funnel are used interchangeably.
[0007] The apparatus according to the present inven-
tion may be placed in a room having a temperature below
the freezing point of water or at least below the freezing
point of the products.

[0008] The conveyor mentioned above transports the
multitude of container to be filled with the products might
be part of a larger transport system transporting the con-
tainers from e.g., a station for disinfecting the containers
before filling them. Also, the conveyor system may be
part of, or transport the containers to, a station for heat
treatment of the filled containers for prolonging the shelf
life of the products. The conveyor system need not be
part of, or in any way connected to, both or either of the
above mentioned stations.

[0009] Advantageously, the chute may be provided
with a first vibrating unit for vibrating the chute in a first
direction. As the products pass through the chute, the
vibration may allow the products to be aligned. The first
direction may be substantially parallel with the parallel
orientated products.

[0010] Additionally, the chute may be provided with a
second vibrating unit for vibrating the chute in a second
direction perpendicular to the first direction.

[0011] Both the first and/or the second vibrating unit
may vibrate the chute at a frequency of 0,5 Hz to 20 Hz,
such as 1-10 Hz, e.g. approximately 3-8 Hz or 0,5-1 Hz,
1-2 Hz, 2-3 Hz, 3-4 Hz, 4-5 Hz, 5-6 Hz, 6-7 Hz, 7-8 Hz,
8-9 Hz, 9-10 Hz, 10-11 Hz, 11-12 Hz, 12-13 Hz, 13-14
Hz, 14-15 Hz, 15-16 Hz, 16-17 Hz, 17-18 Hz, 18-19 Hz
or 19-20 Hz.

[0012] More advantageously, the apparatus may fur-
therinclude a shutter unit operational between afirst state
where the open output portion is covered by at least a
part of the shutter unit thereby stopping the products from
being transferred into the specific container and a second
state where the shutter allows the products to be trans-
ferred into the specific container.
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[0013] The shutter device is contemplated to allow a
number of products to be assembled in the space defined
by the chute and the part of the shutter device covering
the output portion of the chute. When a desired number
of products, or a specific weight is obtained, the chute
may be operated to release the products into the con-
tainer positioned in registration with the output portion.
[0014] Inordertohave the containers filled with a batch
of products, the apparatus according to the present in-
vention may further comprise a unit for defining a specific
batch of products to be transferred into a respective con-
tainer. Specifically, the apparatus according to the
present invention may include a weighting unit for defin-
ing a batch of products having a weight within a specific
weight interval. Alternatively, or additionally, the appara-
tus according to the present invention may include a
counting unit for defining a batch of products having a
specific number of products.

[0015] The apparatus according to the present inven-
tion may be used for orientating the plurality of elongate
products in a direction substantially parallel to the path
of travel. Alternatively, the plurality of elongate products
may be orientated in a direction substantially perpendic-
ular to the path of travel. Examples of implementations
could be transferring the products into elongate jars and
oblong containers, respectively.

[0016] In addition to the above mentioned, a plurality
of compartments may be defined in the chute, each of
the compartments adapted to receive a batch of prod-
ucts, each of the compartments defining an open com-
partmentinlet and an open compartment outlet. Addition-
ally, each of the compartment outlets may be fitted with
a shutter device, for selectively discharging the batch of
products. Advantageously, the chute may comprise 1-10
compartments, such as 1-8, e.g. 2, 3,4,5,6,7, 8,9 or
10. The compartments are contemplated to be used for
filling a corresponding number of containers at once.
[0017] Generally, the open end of the chute may define
a width being 10%-30% greater than a maximum length
of the products. The products usually have a length
and/or size within a specific interval with some sort of
statistical distribution. The maximum length of the prod-
ucts may be controlled by a station discarding products
having alength outside a given interval. The interval hav-
ing a minimum and a maximum. Other ways of ensuring
that the products do not exceed a maximum may be used.
[0018] Anembodimentused for orienting and transfer-
ring products into a horizontal orientation and having the
size of the opening within 10%-30%, greater than the
maximum length of said products, such as 15%-25%,
18%-20%,0r 10%-15%, 15%-20%, 20%-25%, 25%-
30%, and including the above mentioned shutter device
is contemplated to be especially advantageous.

[0019] The funnel or chute for vibrational filling of con-
tainers with elongate products, at least some of the prod-
ucts having a length being longer than the width of the
opening through which the container is filled, may com-
prise:
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a cylindrical outlet section adapted to the container
opening and having a mainly vertical orientation,

a lower funnel section comprising a first sloping sur-
face having a slope towards the outlet section and
amainly vertical wall section positioned opposite the
first sloping surface,

the first sloping surface and the vertical wall each
extending around approximately 180° of the outlet
section and the first sloping surface being limited
sideways by mainly vertical, parallel side walls, the
mutual distance between the side walls being ap-
proximately identical to the dimension of the outlet
section in this direction,

an upper funnel section comprising a second sloping
surface having a slope towards one side of the lower
funnel section and ending at one of the mainly ver-
tical side walls of the lower funnel section,

a continuation of the opposite mainly vertical side
wall of the lower funnel section providing a mainly
vertical wall opposite the second sloping surface, the
second sloping surface having mainly vertical paral-
lel side walls, the mutual distance between the side
walls of the second sloping surface being approxi-
mately identical to the length of the first sloping sur-
face plus the dimension of the outlet section in this
direction.

[0020] In this arrangement the elongate products are
guided through the funnel without the products blocking
the funnel by sticking between opposite sloping surfaces,
and the products are guided towards the outlet section
in a controlled and secure manner by having the different
sloping surfaces positioned opposite mainly vertical wall
sections.

[0021] As discussed earlier, the products may be lim-
ited to products having a specific maximum length. The
chute may then be constructed in a way that the opening,
aperture or outlet through which the products pass when
being transferred into the containers have a diameter of
more than two times the maximum length of the products.
It is contemplated to allow products arriving at the open-
ing to have their centre of gravity located in such a way
that even if the products are positioned transversally to
the opening the products pass through the opening.
[0022] Asecondaspectofthe presentinventionrelates
to a chute defining an open inlet portion and an open
outlet portion, the supply system supplying the plurality
of elongate products to an open inlet portion of a chute,
the elongate products being provided to the inlet portion
of the chute in a random orientation, the chute having a
wall adapted to aligning the plurality of elongate products
without, to any substantial extent, subjecting the elongate
products to any mechanical impact that would cause the
products to be deformed, damaged or broken, and

a first path of travel defined from the inlet portion to the
outlet portion, the first path of travel being at least partly
defined by the wall of the chute, the elongate products
travelling along the first path of travel and thereby being
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orientated by means of the wall so that the longitudinal
axis of the plurality of elongate products are substantially
parallel at the outlet portion of the chute.

[0023] The funnel according to the second aspect of
the present invention may be incorporated in the appa-
ratus according to the first aspect of the presentinvention,
and incorporate any of the features mentioned in relation
to the first aspect of the present invention.

[0024] The outlet section may have a mainly circular
cross section. Other cross sections may, however, be
envisioned.

[0025] Inone embodiment of the presentinvention, the
cross section of aninlet opening to the funnel correspond-
ing to the upper edge of the upper funnel section, may
be formed approximately as a sector of a circular ring.
[0026] Thelowerfunnelsection may comprise a mainly
horizontal zone between the first sloping surface and the
outlet section.

[0027] One or more transitional surfaces may be pro-
vided between the vertical walls and the sloping surfaces.
[0028] A third aspect of the present invention relates
to a method of arranging a plurality of elongated objects
from a substantially random orientation to a substantially
parallel orientation. The method may comprise providing
an apparatus comprising a supply system for supplying
the plurality of elongated objects to an open inlet portion
of a chute, the elongate products being provided to the
inlet portion of the chute in a random orientation,

the chute defining the open inlet portion and an open
outlet portion, the chute adapted to aligning the plurality
of elongate products without, to any substantial extent
subjecting the elongate products to any mechanical im-
pact that would cause the products to be deformed, dam-
aged or broken,

a first path of travel defined from the inlet portion to the
outlet portion, the first path of travel being at least partly
defined by a wall of the chute, the elongate products trav-
elling along the first path of travel and thereby being ori-
entated so that the longitudinal axis of the plurality of
elongate products are substantially parallel at the outlet
portion of the chute,

a conveyor for conveying a multitude of containers each
adapted to receive a specific number of the elongate
products arranged in a substantially parallel orientation,
the specific number elongate products transferred from
the open output portion to a respective container,
providing the plurality of products from the supply system
to the open inlet portion of the chute, a portion of the
products travelling from the chute into the specific con-
tainer.

[0029] In the method according to the third aspect of
the present invention, the apparatus may further com-
prise any of the features of the apparatus according to
the first aspect of the present invention.

[0030] In the method according to the third aspect of
the present invention, the funnel may further comprise
any of the features of the funnel according to the second
aspect of the present invention.

10

15

20

25

30

35

40

45

50

55

[0031] The presentinvention will be described in detail
with reference to the figures, in which:

Fig. 1 is a schematic view of an apparatus according
to the present invention,

Fig. 2 is a schematic view of a funnel incorporated
in the apparatus of Fig. 1,

Fig. 3 is a schematic zoomed view of a part of the
apparatus of Fig. 1,

Fig. 4 is a schematicillustration of an alternative em-
bodiment of the apparatus according to the teaching
of the present invention,

Fig. 5is a schematic illustration of a first embodiment
of a funnel according to the teachings of the present
invention, and

Fig. 6 is a schematic illustration of a second embod-
iment of a funnel according to the teachings of the
present invention.

[0032] Fig. 1 is a schematic view of an apparatus 10
incorporating a device for rectifying and orientating a plu-
rality of long products lengthwise. The product could e.g.
be sausages, asparagus, carrots, slices or sticks of veg-
etables, picked cucumbers, spring rolls, french-fries or
the like.

[0033] The apparatus 10 includes a funnel 12 into
which a plurality of objects or products are provided. In
order to monitor the flow of products into the funnel 12,
a camera 14 may be provided for visual inspection. The
camera may be a colour camera or black and white cam-
era forming an automatic monitoring of the flow of prod-
ucts. Also, the camera may be used for automatic detec-
tion of faults or even counting the number of products
provided through to the funnel 12.

[0034] The funnel 12 outputs the products at the output
16. The funnel 12 comprises a conical shaped wall 18.
[0035] The products are transferred from the funnel 12
to a distribution arrangement 20 distributing the products
into a plurality of funnels all designated the reference
numeral 22.

[0036] When the products reach the funnels 22, the
products are not arranged parallel to each other. In the
presently preferred embodiment of the present invention
the distribution device 20 includes a single outlet 24. The
products enter the funnel 22 and slide from the distribu-
tion device 20 via the outlet 24 into the opening of the
funnel 22.

[0037] Fig.2is aschematicview of the funnel 22 where
it is seen that a product 26 travels in the direction of the
arrows 28, 30 and/or 32 by sliding on the bottom and/or
sidewalls 34 and 36.

[0038] The opening 38 may be closed by a shutter or
the like to selectively discharge the productsinto an open-
ended container positioned below the opening 38, pref-
erably in registration with the opening 38. When the prod-
ucts enter the opening 38 they are temporarily stored
before being discharged, so that a number of products
may be discharged at one time into a container. This may
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be advantageous as discharging a single product at a
time to a container may cause the products to be ar-
ranged non-parallel in the container, e.g. if the size of the
container is considerably larger than the product.
[0039] A vibrating unit may be provided for vibrating
the chute and/or the container as the products are being
filled into the chute or container, respectively. Vibrating
the chute is contemplated to bringing a plurality of prod-
ucts in the desired arrangement, i.e. having their longi-
tudinal axis arranged substantially parallel to each other.
Vibrating the container is contemplated to allow a faster
and better arrangement of the products in the container.
[0040] Returningto Fig. 1, a conveyor system conveys
a plurality of containers 42. The containers 42 may be
jars, cans or other containers. As illustrated, the contain-
ers 42 are open-ended so that they may be filled with the
products. The containers enter at one station and the
apparatus 10 may be at least partly rotatable so that the
containers 42 are transported from the first section 44 of
the conveyor system to the second section 46 where they
arrive after having been filled.

[0041] In an alternative embodiment of the present in-
vention, the apparatus 10 may use a combination of two
or more funnels to be combined to define a batch.
[0042] Fig. 3 is a schematic zoomed view of a part of
the apparatus 10 where the funnels 22 and the containers
42 are positioned in registration so that the containers
42 may receive the products with their longitudinal axis
orientated substantially parallel while also being substan-
tially parallel with the longitudinal axis of the container.
The containers have been schematically illustrated as
having a circular cross section but other cross sections
may be envisioned such as square or orthogonal.
[0043] Fig.4isaschematicillustration of an alternative
embodiment 10’ of the apparatus according to the teach-
ings of the present invention. The apparatus 10’ orien-
tates and arranges elongated articles or products such
as sausages, asparagus, carrots, slices or sticks of veg-
etables, picked cucumbers, spring rolls, french-fries or
the like with their longitudinal axis horizontal in a contain-
er.

[0044] Similar to the apparatus 10 of Fig. 1, the appa-
ratus 10’ receives a plurality of products through a funnel
48 onto a vibrating conveyor and distributor 50 from
where the products enter a multitude of funnels 52.
[0045] A roll of sheet material 54, such as a plastic
material being processed for forming the containers to
receive the products, is positioned at an inlet of an ap-
paratus 56. The apparatus 56 permanently deforms the
sheet material 54 to form a cavity to receive the products.
The containers 58 produced by the apparatus 56 are then
conveyed on a conveyor 60. When the containers 58 are
in registration with a lower opening of the apparatus 10,
the products having been arranged with the longitudinal
axis parallel and horizontal the products are released into
a respective container.

[0046] The production of the containers is an optional
step. The production may be performed elsewhere and
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the containers simply provided at the conveyor.

[0047] When the containers 58 are conveyed further
along the conveyor 60 they may undergo further process-
ing such as having a lid welded on by a welding machine
62 and may also be provided with a label from a labelling
machine 64.

[0048] The containers illustrated and described in re-
lation to Figs. 1 and 4 are illustrated and described as
plastic jars and plastic trays, respectively. Other types of
containers may be used such as cardboard including a
vapour barrier such as a PE coating. The containers may
be recyclable, reusable or disposable containers de-
pending on the type of products.

[0049] Fig. 5 is a schematic illustration of one embod-
iment of a funnel 66 comprising side walls 68 and 70 and
three connecting walls 72, 74 and 76. The middle wall
74 is mounted horizontally, and the two end walls 72 an
76 are mounted inclined with respect to the middle wall
74.

[0050] In one embodiment, the two walls 72 and 76
may form an angle of 90°. The funnel is preferably made
from a material such as stainless steel, aluminium or oth-
er noncorrosive metallic material. The funnel may include
a coating of a non-stick material such as Teflon® or a
plastic material.

[0051] The funnel 66 may be provided with a shutter,
not illustrated, along a number of products to be filled
into the spaces defined by the walls before transferring
the products from the funnel into a respective container.
The funnel 66 may further be provided with a device for
pushing the products towards one side wall of the funnel
66 so as to ensure that the products are transferred cor-
rectly into the containers.

[0052] Fig. 6 is a schematic illustration of a second
embodiment of a funnel 78 comprising a plurality of com-
partments defined by the end walls 80 and 82 and a
number of smaller walls all designated the reference nu-
meral 84.

[0053] When a product 86 enters the funnel 78, it may
inadvertently land so that it is supported by several walls
84 as illustrated in Fig. 6. In order to position the product
86 correctly in one of the compartments, the funnel 78
may be vibrated. In Fig. 6, the funnel is vibrated along
the longitudinal axis of the funnel 78, as indicated by the
dashed lines 88. The funnel 78 is displaced a distance
as indicated by the arrow 90. Preferably the funnel 78 is
vibrated in a direction perpendicular to the direction of
the products as illustrated by the dashed lines 89 in Fig.
6, viz. in a direction parallel with the intended orientation
of the product. The funnel 78 is then displaced a distance
as indicated by the arrow 91. In an alternative embodi-
ment of the apparatus according to the presentinvention,
the funnel 78 may be vibrated in two directions, e.g. in a
combination of the directions shown in Fig. 6. Further
alternatively, the funnel 78 may be vibrated in a combi-
nation of a first direction and a second direction different
fromthe firstdirection. Still further alternatively, the funnel
78 may be vibrated in a sequence of directions and with
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a variation of timer intervals. In one embodiment, the fun-
nel may be vibrated in a direction parallel to the intended
orientation of the products for a first period of time, and
in a second period of time, the funnel 78 is vibrated in a
second direction different from the first direction. This is
contemplated to allow products that become stuck or just
positioned as shown in Fig. 6 to be transferred into a
compartment.

[0054] In the embodiment of the funnel illustrated in
Fig. 2, the products have a length which is greater than
the width or diameter of the opening through which the
products are transferred into the containers. The sloping
surfaces guide the products into the opening and the
shutter device keeping the opening shut at one end, al-
lows a number of products to be collected before being
transferred into the container. Alternatively, the products
are guided through the opening and into the container
without being stopped by a shutter device.

[0055] It is contemplated that vibrating the funnel 78
in a direction parallel to the orientation of the arranged
products 86 and the compartments, and stopping the vi-
bration at one end point, the products will be located at
one of the side walls of the funnel 78 and thereby allowing
the products to be more precisely transferred into a con-
tainer.

[0056] The other embodiments of funnels 22, 52 and
66 may also be vibrated in a similar manner.

[0057] The products being transferred to a container
using one of the machines as described above, may be
frozen so that the products do not vibrate during the han-
dling of the products.

[0058] The following is a further description of the
some details regarding one embodiment of a chute or
funnel according to the teachings of the present inven-
tion.

[0059] Inorderto align the products 26 before entering
a container positioned in registration with the opening
38, the funnel 22 comprises a first sloping surface 94 and
a second sloping surface 96 directed crosswise relative
to one another, whereby the elongate products 22 are
guided towards the cylindrical outlet section 38 and into
the container opening.

[0060] The first sloping surface 94 is provided in a low-
er funnel section and debouches into the cylindrical outlet
section 94 along approximately 180° of the circumfer-
ence of the outlet section 94. The opposite 180° of the
outlet section 38 is provided with a vertical wall section
98.

[0061] The first sloping surface 94 is limited sideways
by mainly vertical, parallel side walls 100, where the op-
posing wall is not visible in Fig. 2. The mutual distance
between the side walls 100 is approximately identical or
equal to the dimension of the outlet section 38 in this
direction.

[0062] Variations in the parallelism of the mainly par-
allel side walls 100 may be present in order to provide
an upper funnel section formed approximately as a sector
of a circular ring, whereby the side walls are converging
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towards the outlet section 38. Having the upper funnel
section formed approximately as a sector of a circular
ring optimises the space usage when installing the fun-
nels in an apparatus having a substantially circular cir-
cumference.

[0063] The upper funnel section comprises a sloping
surface 34 having a slope towards one side of the lower
funnel section and ending at the vertical side wall of the
lower funnel section, which is not visible in Fig. 2.
[0064] The sloping surface 34 is provided with vertical
side walls, 98 and 36, and the mutual distance between
the side walls is approximately identical to the length of
the first sloping surface plus the dimension of the outlet
section in this direction.

[0065] The side walls 36 and 98 may be parallel, but
parallelism of the mainly vertical parallel side walls should
have a certain degree of freedom with the same purpose
as the freedom of the parallelism of the mainly vertical
parallel sidewalls of the lower funnel section.

[0066] In one embodiment the section 96 may be a
mainly horizontal zone between the first sloping surface
94 and the outlet section 38. This mainly horizontal zone
is contemplated to prevent the elongate products from
being pressed against the mainly vertical wall section 98
opposite the first sloping surface 94, where the pressure
against the mainly vertical section 98 may provide suffi-
cientfriction to stop the elongate products 22 from moving
down into the outlet section 38.

[0067] In order to provide a more soft transition be-
tween the different surfaces of the funnel, transitional sur-
faces may be provided between e.g. the vertical walls
and the sloping surfaces, and also the first sloping sur-
face and the second sloping surface may be divided into
sections having different slopes and different sloping di-
rections.

Claims

1. An apparatus for arranging a plurality of elongate
foodstuff products and/or elongate processed food-
stuff products from a substantially random orienta-
tion to a substantially parallel orientation, said appa-
ratus comprising:

a supply system for supplying said plurality of
elongate products,

a chute defining an open inlet portion and an
open outlet portion, said supply system supply-
ing said plurality of elongate products to said
open inlet portion of said chute, said elongate
products being provided to said inlet portion of
said chute in a random orientation, said chute
having a wall adapted to aligning said plurality
of elongate products without, to any substantial
extent, subjecting said elongate products to any
mechanical impact that would cause said prod-
ucts to be deformed, damaged or broken,
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afirst path of travel defined from said inlet portion
to said outlet portion, said first path of travel be-
ing at least partly defined by said wall of said
chute, said elongate products travelling along
said first path of travel and thereby being orien-
tated by means of said wall so that the longitu-
dinal axis of said plurality of elongate products
are substantially parallel at said outlet portion of
said chute, and

a conveyor for conveying a multitude of contain-
ers each adapted to receive said elongate prod-
ucts arranged in said substantially parallel ori-
entation, said elongate products transferred
from said open output portion to a respective
container.

The apparatus according to claim 1, wherein said
chute is provided with afirst vibrating unit for vibrating
said chute in a first direction.

The apparatus according to claim 2, wherein said
first direction is substantially parallel with said par-
allel orientated products.

The apparatus according to claims 2 or 3, wherein
said chute is provided with a second vibrating unit
for vibrating said chute in a second direction perpen-
dicular to said first direction.

The apparatus according to any of the claims 1-4,
wherein said plurality of elongate products are ori-
entated in a direction substantially parallel to said
path of travel.

The apparatus according to any of the claims 1-4,
wherein said plurality of elongate products are ori-
entated in a direction substantially perpendicular to
said path of travel.

The apparatus according to any of the claims 1-6,
wherein said apparatus furtherincludes a shutter unit
operational between a first state where said open
output portion is covered by at least a part of said
shutter unit thereby stopping said products from be-
ing transferred into said specific container and a sec-
ond state where said shutter allows said products to
be transferred into said specific container.

The apparatus according to any of the claims 2-7,
wherein said chute is vibrated at a frequency of 0,5
Hz to 20 Hz, such as 1-10 Hz, e.g. approximately
3-8 Hz or 0,5-1 Hz, 1-2 Hz, 2-3 Hz, 3-4 Hz, 4-5 Hz,
5-6 Hz, 6-7 Hz, 7-8 Hz, 8-9 Hz, 9-10 Hz, 10-11 Hz,
11-12 Hz, 12-13 Hz, 13-14 Hz, 14-15 Hz, 15-16 Hz,
16-17 Hz, 17-18 Hz, 18-19 Hz or 19-20 Hz.

The apparatus according to any of the claims 1-8,
wherein a plurality of compartments are defined in
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11.

12.

13.

14.

15.

16.

said chute, each of said compartments adapted to
receive a number of products, each of said compart-
ments defining an open compartment inlet and an
open compartment outlet.

The apparatus according to claim 9, wherein said
chute comprises 2-10 compartments, such as 2-8,
eg.2,3,4,5,6,7,8,90r10.

The apparatus according to claim 9 or 10, wherein
each of said compartments outlets are fitted with a
shutter device.

The apparatus according to any of the claims 1-11,
wherein said open end of said chute defines a width
being 10%-30%, greater than a maximum length of
said products, such as 15%-25%,18%-20%,0r 10%-
15%, 15%-20%, 20%-25%, 25%-30%.

The apparatus according to any of the claims 1-12,
wherein said apparatus further comprises a unit for
defining a specific batch of products to be transferred
into a respective container.

The apparatus according to claim 13, wherein said
unitis a weighting unit for defining a batch of products
having a weight within a specific weight interval.

The apparatus according to claim 13, wherein said
unit is a counting unit for defining a batch of products
having a specific number of products.

The apparatus according to any of the claims 1-15
wherein said chute comprises:

a cylindrical outlet section adapted to the con-
tainer opening and having a mainly vertical ori-
entation,

a lower chute section comprising a first sloping
surface having a slope towards the outlet section
and a mainly vertical wall section positioned op-
posite said first sloping surface,

said first sloping surface and said vertical wall
each extending around approximately 180° of
the outlet section and said first sloping surface
being limited sideways by mainly vertical, par-
allel side walls, the mutual distance between
said side walls being approximately identical to
the dimension of the outlet section in this direc-
tion,

an upper chute section comprising a second
sloping surface having a slope towards one side
of the lower chute section and ending at one of
said mainly vertical side walls of the lower chute
section,

a continuation of the opposite mainly vertical
side wall of the lower chute section providing a
mainly vertical wall opposite said second sloping
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surface, said second sloping surface having
mainly vertical parallel side walls, the mutual dis-
tance between said side walls of said second
sloping surface being approximately identical to
the length of the first sloping surface plus the
dimension of the outlet section in this direction.

The apparatus according to claim 16, wherein the
outlet section has a mainly circular cross section.

The apparatus according to claim 16 or 17, wherein
the cross section of an inlet opening to said chute,
said inlet opening corresponding to the upper edge
of the upper chute section, is formed approximately
as a sector of a circular ring.

The apparatus according to any of the claims 16-18,
wherein the lower chute section comprises a mainly
horizontal zone between the first sloping surface and
the outlet section.

The apparatus according to any of the claims 16-19,
wherein transitional surfaces are provided between
the vertical walls and the sloping surfaces.

The apparatus according to any of the claims 1-20,
wherein the products define a maximum length of
the products being less than or equal to 2 times the
diameter of said cylindrical output.

A chute defining an open inlet portion and an open
outlet portion, said supply system supplying said plu-
rality of elongate products to an open inlet portion of
a chute, said elongate products being provided to
said inlet portion of said chute in a random orienta-
tion, said chute having a wall adapted to aligning
said plurality of elongate products without, to any
substantial extent, subjecting said elongate products
to any mechanical impact that would cause said
products to be deformed, damaged or broken, and
a first path of travel defined from said inlet portion to
said outlet portion, said first path of travel being at
least partly defined by said wall of said chute, said
elongate products travelling along said first path of
travel and thereby being orientated by means of said
wall so that the longitudinal axis of said plurality of
elongate products are substantially parallel at said
outlet portion of said chute.

The chute according to claim 22 further comprising
any of the features of any of the claims 2-21.

A method of arranging a plurality of elongated ob-
jects from a substantially random orientation to a
substantially parallel orientation comprising:

providing an apparatus comprising a supply sys-
tem for supplying said plurality of elongated ob-
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26.
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jects to an open inlet portion of a chute, said
elongate products being provided to said inlet
portion of said chute in a random orientation,
said chute defining said open inlet portion and
an open outlet portion, said chute adapted to
aligning said plurality of elongate products with-
out, to any substantial extent, subjecting said
elongate products to any mechanical impact that
would cause said products to be deformed, dam-
aged or broken,

afirst path of travel defined from said inlet portion
to said outlet portion, said first path of travel be-
ing at least partly defined by a wall of said chute,
said elongate products travelling along said first
path of travel and thereby being orientated so
that the longitudinal axis of said plurality of elon-
gate products are substantially parallel at said
outlet portion of said chute,

a conveyor for conveying a multitude of contain-
ers each adapted to receive a specific number
of said elongate products arranged in a substan-
tially parallel orientation, said specific number
elongate products transferred from said open
output portion to a respective container,
providing said plurality of products from said
supply system to said open inlet portion of said
chute, a portion of said products travelling from
said chute into said specific container.

The method according to claim 24, wherein said ap-
paratus comprises any of the features of any of the
claims 2-16.

The method according to claim 24 or 25, wherein
said chute comprises any of the features of any of
the claims 16-20.
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