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(57) Sammendrag:
Method of preparing confectionary products for packaging in a side-loader packaging machine, where the
confectionary products are conveyed one by one on a first pocket conveyor, and where a picking robot is
arranged for picking up a predetermined number of ice cream products from said first pocket conveyor
and transferring the confectionary products to a bulking conveyor, said bulking conveyor having
compartments suitable to accommodate a predetermined number of confectionary products in one or
more layers in each compartment, where the picking robot can be in a first position above one or more
compartments to be filled, and a second position above the pocket conveyor, where a) in a first step the
picking robot, pick up a predetermined number of confectionary products corresponding to the number of
confectionary products in a first layer from the pocket conveyor and thereafter positions the picking robot
above one or more empty compartments on the bulking conveyor; b) in a further step determine that a
further predetermined number of confectionary products corresponding to the total number of
confectionary products needed for filling all consecutive layers are available on the pocket conveyor,
ready to be picked up; c) releases the picked up confectionary products into the one or more
compartment, and d) the picking robot moves to pick up the further predetermined number of
confectionary products from the pocket conveyor, and e) transfers the further predetermined number of
products to the compartment creating a further layer of confectionary products, and f) repeat steps d) and
e)) until the desired number of layers are arranged in the compartment, whereafter g) repeat steps a) to f).

Fortseettes...
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Ficld of the Invention
The present invention is directed to a method of preparing contfectionary products for

S packing in a skle-loader packaging machine.

Background of the Invention

A side-loader packaging machine is used in order to insert a plurality of confectionary

products such as for example frozen ice creme products into a carforvbox. In WO
10 82/03209 is disclosed a method where objects are handled by a number of conveyors

being transferred from one to another by means of push-bars. Finally, the objects are

colected by gripping device and placed in cartons.

Upstream from the insertion into the carton/box the desired number of confectionary

products are assembled and positioned in what is known as a bulk conveyor. The bulk

=y
Lh

conveyor comprises compartments and the confectionary produocts are arranging in the
compartment in the desired number and in a layout/manner such that they may easily
be inserted into the carton and fits spuggly inside the carton. Typically, the confection-
ary products will be arranged in one or more layers. The number of products may vary
greatly between for example 2 products till 10 or 16 products or more, such that the
20 downstream process of arranging the products o be packed in the side-loader machine
must be very versatile. The stde-loader machine, which is not part of the present inven-
tion, may be dedicated to certain carton size or may be adaptable to various carton sizes
such that the compariments on the bulk conveyor likewise may be adapted to accom-

modate various number of products.

Particularly in the ice~cream industry, the production rate is very high such that typically
between 200 and 300 products shall be handied and packed cach minute, which requires
a very rapid arrangement of the desired number of products in the compartments in the
bulk conveyor. For this purpose, it is well known to arrange each product in one or more
30 parallel pocket conveyors, which pocket convevor(s) then assures that one product is
placed in each pocket. As the pockets are filled and progress, a number of robots wiil

pick up the products from the pockets and place them in the compartments. Examples



10

15

20

25

30

DK 181504 B1

2

of such installations are disclosed in for example US 2010/0310348A1 and US
2003/0183481 Al. Typically, more robots will cooperate in order to arrange the prod-
ucts in the compartments which in turn requires a very reliable counting and control
mechanism such that the control mechanism keeps track of how many products are
placed in each layer in the compartment and instructs the robots to pick up the necessary
products from the pocket conveyors and place them in the compartments. These prior
art arrangements are typically very complex, involves a number of robots and thereby
requires advanced software and at the same time are relatively expensive due to the

number of robots involved, and necessary floor area to accommodate the arrangement.

Object of the Invention
Consequently, it is the object of the present invention to provide a simpler, faster and
more reliable manner of arranging the products in the compartment on the bulk con-

veyor without compromising the quality.

Description of the Invention

The present invention addresses this by providing a method of preparing confectionary
products for packaging in a side-loader packaging machine, where the confectionary
products are conveyed one by one on a first pocket conveyor, and where a picking robot
is arranged for picking up a predetermined number of ice cream products from said first
pocket conveyor and transferring the confectionary products to a bulk conveyor, said
bulk conveyor having compartments suitable to accommodate a predetermined number
of confectionary products in one or more layers in each compartment, where the picking
robot can be in a first position above one or more compartments to be filled, and a
second position above the pocket conveyor, where

a) in a first step the picking robot, pick up a predetermined number of confec-
tionary products corresponding to the number of confectionary products in
a first layer from the pocket conveyor and thereafter positions the picking
robot above one or more empty compartments on the bulk conveyor;

b) in a further step determine that a further predetermined number of confec-
tionary products corresponding to the total number of confectionary prod-
ucts needed for filling all consecutive layers are available on the pocket
conveyor, ready to be picked up;
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¢) releases the picked up confectionary products into the one or more com=
pariment, and

d) the picking robot moves to pick up the further predetermined number of
confectionary products from the pocket conveyor, and

5 g) transfers the further predetermined number of products to the compart-

ment creating a further layer of confectionary products, and

f) repeat steps d) and e}) until the desired number of layers are arranged in
the compartment, whereatter

g) repeat steps a) to f).

10 As is evident from the method, the picking robot collects a product corresponding to the
first layer and then positions itself ahbove an empty compartment on the bulk conveyor.
The robot remains in this position until it is detected that sufficient products are availa-
ble on the pocket conveyor for Glling the next or the next subsequent lavers at which
time the robot releases the products into the compartment and quickly cellects the fur-
15 ther products constituting the next layer or the next plurality of layers. In this manner it
is assured that a compartment is filled rapidly and without hesitation. For example with
the prior art devices it may be that the products are not available in the pocket conveyor
or that not enough products are available in the pocket convevor such that the bulk
conveyor with the compartments must wait for a compartment to be filled up with the
20 desired number products even though further compartments upstream may already be
ready to be transferred to the side-loader machine. This is a great advantage in that it is
assured that all compartments are filled once the filling procedure starts and at the same

time only one robot 1s necessary in order to carry out the process.

25 In instances where it 15 desirable to have the products layered in more than two layers,
the sensor will register that enough products are available in the pocket conveyor for
filling up the subsequently layers, for example layers 2, 3 and 4, before the first layer

of products is released into an empty compartment.

30 Due to the ability to fill up entire compartments, it is possible to allow the bulk conveyor
and the pocket conveyor to move at constant or variable speed such that a continnous

process is provided.



10

15

20

25

30

DK 181504 B1

4

In a still further embodiment advantageous embodiment, the picking robot comprises a
plurality of separate picking arms, each arm provided with a vacuum collection mem-
ber, and a valve mechanism for activating a desired number of vacuum collecting mem-
bers corresponding to the desired predetermined number of confectionary products in

each layer.

As the number of products needed in each compartment depends on the desired number
of products in the finished carton, which may vary greatly, only the correct number of
robot arms or product engagement means, such as for example vacuum collecting mem-

bers are activated during the process.

However, in a further advantageous embodiment the predetermined number of the pre-
determined number of confectionary products may correspond to the desired number of
confectionary products in a single layer in two or more adjacent compartments, such
that when the predetermined number of confectionary products are released in step c)
and e) a layer of confectionary products will be positioned in two or more adjacent

compartments.

As the robot comprises a plurality of separate collection arms, it is possible for the robot
to collect products from the pocket conveyor corresponding to the number of products
needed to fill a first layer in two or more adjacent compartments. The robot will pick
up the desired number of products and reposition itself above a plurality of compart-
ments corresponding to the number of products in the first layer (for all compartments)
and only release the products into the two or more compartments once the system indi-
cates that available products are available in the pockets on the pocket conveyor for
filling up the next or the next plurality of layers as already described above. In this

manner a very speedy and efficient process is obtained using only a single picking robot.

Of course it is contemplated within the scope of the invention that a plurality of pocket

conveyors may be arranged in parallel.

Description of the Drawing

in the drawing
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fig. lato 1f illustrate the method steps of the present invention
fig. 2 illustrates a schematic overview of a possible lay out facilitating the

invention

Detailed Description of the Invention

In fig. 1a through 1f the inventive method of preparing confectionary products for pack-
aging in a side-loader machine will be described.

A side-loader machine is used in many production lines where singular objects are pack-
aged for example in cartons. In order to achieve the optimum packing, the objects to be
packaged are pre-stacked, such that a complete stack of products may be slid into the
carton sideways (i.e. without being handled further). A stack may comprise a number
of layers, where each layer comprises a predetermined number of objects. For example,
each layer may comprise four objects, and by creating three layers, twelve products are
prepared for being introduced into the package in the side-loader machine.

The schematic steps illustrated in fig. 1a through fig. 1f is a simplified sketch of the
actual procedure. Many details relating to the robot(s), conveyors, machine etc. are left
out on purpose in order to illustrate the concept.

In fig. 1a is illustrated a compartment 10 arranged in a bulk conveyor 1. A pocket 20
arranged in a pocket conveyor 2 is arranged next to the bulk conveyor 1. There may be
arranged a plurality of parallel pocket conveyors 2. In order to illustrate the principles
of the present invention only a single pocket conveyor 2 is illustrated.

In the pocket 20 is arranged a product 30. This product 30 may in principle be any type
of product but typically this method is used with frozen ice cream products or other
confectionary products.

A picking robot, illustrated by the robots’ engagement pad 40 is illustrated above the
compartment 10.

Further a sensor 50 is arranged such that the sensor may detect the presence or non-
presence of a product 30 in the pocket 20. Typically, the sensor 50 will be arranged such

that it detects the presence or absence of a plurality of products 30.

In a first method step the sensor detects that a predetermined number of confectionary
products 30 corresponding to the number of confectionary products in a first layer is

present on the pocket conveyor 2. The robot picks 40 up the predetermined number of
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products 30 and thereafter positions the products 30 above one or more empty compart-
ments 10 on the bulk conveyor 1.

Depending on the number of products in each layer, the robot may pick up a number of
products corresponding to filling a first layer in more than one compartment.

This is illustrated in fig 1b, where the robot 40 with products 30 is waiting above an
empty compartment 10. The pocket 20 is empty.

In fig. 1c the sensor 50 detects that products 30 corresponding to the predetermined
number of confectionary products 30 for a layer is present on the pocket conveyor 2.
The robot 40 then releases the first collected products 30, such that the products 30, as
illustrated in fig 1d are placed as a first layer of products 30’ in the compartment 10.
The robot 40 then moves on to collect the next layer of products 30 from the pocket
conveyor. These products 30’ are then placed on top of the former layer of products
30’ in the compartment 10, as illustrated in fig. 1e. The pockets 20 on the pocket con-
veyor are empty.

In the next step, as illustrated in fig. 1f the sensor detects the presence of products 30
on the pocket conveyor corresponding to the number of products in a layer, and prepares
the robot 40 to collect the products and place the robot as described above with reference
to fig la, above an empty compartment, see fig 1b. At this time a complete cycle is
completed filling two layers into a compartment. The compartment 10 may at this time
proceed to the side-loader machine.

For some products or applications, it is desirable to stack more than two layers. In these
instances, the sensor 50 in the method step, corresponding to fig. 1c must make sure
that products are available on the pocket conveyor, corresponding to the total number
of products necessary for completing the additional layers. For example, if four layers
comprising four products in each layer is to be packaged, the robot will pick up the first
four products and wait above an empty compartment until the sensor registers that
twelve products are available on the pocket conveyor. When the twelve products are
registered the robot will release the first four products into the empty compartment. The
robot will then pick up the next layer, deposit it on top of the first layer, pick up the
third layer and deposit it on top of the second layer and finally pick up the fourth layer
and deposit it on top of the third layer. At this time four layers of four products are
deposited in the compartment. The compartment can then proceed to the side-loader
machine for packaging. Once the compartment is filled up with desired layers, the robot

will return to the position as described above with reference to fig. 1a.
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In fig 2 is schematically illustrated part of a production line 100 comprising a bulk con-
veyor 110, a pocket conveyor 120, and a picking robot 140 and a sensor 150.

The products 30 are loaded onto the pocket conveyor upstream (not illustrated) in such
a manner that one product 30 is placed in each pocket 20. Some pockets 20’ may be
empty due to failure to fill them correctly upstream. In practice only very few pockets
are empty.

If an array of filled pockets 20 does not correspond to the number of products to fill a
layer in the compartment 10, the robot let the products pass. These products 30 are
recycled and refilled into pockets upstream. In embodiments where additional layers on
top of the first layer are to be placed on top of the first layer, the robot 140 will only be
activated when the sensor 150 detect that sufficient products are available on the pocket
conveyor, corresponding to the total number of products needed to fill all layers in the

compartment.
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1. Fremgangsmade til fremstilling af konfektureprodukter til emballering i en kar-
ton/aeske i et eller flere lag i en sideloader-pakkemaskine, hvor konfekturepro-
dukterne (30) transporteres en ad gangen pa en forste lommetransportar (2),
og hvor en plukkerobot (40) er indrettet til at opsamle et forudbestemt antal
konfektureprodukter (30) fra den forste lommetransportgr (2) og overfore kon-
fektureprodukter (30) til en bulktransportgr (1), hvilken bulktransportgr (1)
har rum (10) der er egnede til at kunne rumme et forudbestemt antal konfek-
tureprodukter (30) i et eller flere lag i hvert rum (10), kendetegnet ved, at
plukkerobotten (40) kan vaere i en fgrste position oven over et eller flere rum
(10) der skal udfyldes, og en anden position oven over lommetransportgren
(2), hvor

a) plukkerobotten (40) i et forste trin opsamler et forudbestemt antal
konfektureprodukter (30) svarende til antallet af konfektureprodukter
(30) i et fgrste lag fra lommetransporteren (2) og placerer derefter pluk-
kerobotten (40) oven over et eller flere tomme rum (10) pa bulktrans-
portgren (1)

b) i et yderligere trin fastslas, at et yderligere forudbestemt antal konfek-
tureprodukter (30) svarende til det samlede antal konfektureprodukter,
der er ngdvendige for at fylde alle pa hinanden fglgende lag, er til radig-
hed pa lommetransportaren (2), klar til at blive opsamlet;

c) frigiver de opsamlede konfektureprodukter (30) i et eller flere rum
(10), og

d) plukkerobotten (40) beveeger sig for at hente det yderligere forudbe-
stemte antal konfektureprodukter (30) fra lommetransporteren (2), og
e) overfgrer det yderligere forudbestemte antal konfektureprodukter (30)
til rummet (10), hvorved der skabes et yderligere lag af konfekturepro-
dukter (30), og

f) gentag trin d) og e), indtil det gnskede antal lag er arrangeret i rummet
(10), hvorefter

g) gentag trin a) til f).

2. Fremgangsmade ifalge krav 1, hvori konfektureprodukterne (30) er frosne is-

produkter.
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Fremgangsmade ifalge et hvilket som helst af de foregaende krav, hvor bulk-
transporteren (1) og/eller lommetransporteren (2) bevager sig med konstant

eller variabel hastighed.

Fremgangsmade ifglge et hvilket som helst af de foregaende krav, hvor det
forudbestemte antal konfektureprodukter (30) er mellem 3 og 24 konfekture-

produkter.

Fremgangsmade ifalge et hvilket som helst af de foregaende krav, hvor pluk-
kerobotten (40) omfatter en flerhed af separate plukkearme, hver arm er for-
synet med et vakuumopsamlingselement og en ventilmekanisme til aktivering
af et gnsket antal vakuumopsamlingsdele svarende til det gnskede forudbe-

stemte antal konfektureprodukter (30) i hvert lag.

Fremgangsmade ifglge et hvilket som helst af de foregaende krav, hvor det
forudbestemte antal konfektureprodukter (30) kan svare til det gnskede antal
konfektureprodukter (30) i et enkelt lag, i to eller flere tilstgdende rum (10),
saledes at et lag konfektureprodukter (30) anbringes i to eller flere tilstgdende
rum (10), nar det forudbestemte antal konfektureprodukter (30) frigives i trin

C) 0g €).
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