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(57) Abrégée/Abstract:

In @ method for inserting piece goods (S) into containers (B) by means of a picking line, the relative speed between the feed of the
containers (B) and the feed of the piece goods (S) Is controlled In the area of the picking line. In this case, the relative speed Is
controlled as a function of a filling level of at least one storage element (3, 3', 3", 4). This method permits efficient transfer of piece
goods Into containers with the most complete filing possible of the containers, irrespective of the manner of the relative transport
direction of the piece goods and containers. It is suitable both for cocurrent and for countercurrent systems,
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Abstract

In a method for 1nserting piece goods (8) 1nto
containers (B) by means of a picking line, the relative
speed between the feed of the containers (B) and the
feed of the piece goods (S) 1is controlled in the area
of the picking line. In this case, the relative speed
is controlled as a function of a filling level of at
least one storage element (3, 3', 3'', 4). This method
permits efficient transfer of piece goods into
containers with the most complete filling possible of
the contalners, 1rrespective of the manner of the
relative transport direction of the piece goods and
contalners. It 1s sulitable both for cocurrent and for

countercurrent systems.

(Fig. 1)



10

15

20

25

30

35

CA 02423949 2003-03-28

SIG Pack Systems AG

Method and apparatus for putting piece goods into

contalilners

Technical field

The 1nvention relates to a method and an apparatus for

putting piece goods into containers.

Prior art

A generic method 1s disclosed by EP-A-0 856 465. Here,
piece goods and containers are guided along a picking
line 1in countercurrent. In this case, the relative
speed of the piece goods supplied to the containers
supplied 1s controlled by the controller of the last
picker, 1in the conveying direction of the containers,
in such a way that only completely filled contailners
leave the working area of this last picker. This method
has the disadvantage that the piece goods and
containers have to be supplied 1n countercurrent.
However, since packaging systems have to be 1integrated
into the overall production circult, this very severely

restricts the physical configuration of the system.

In addition, EP-A-0 749 902 discloses a method of
putting plece goods into contalners 1n which the piece
goods and contalners are transported 1n cocurrent along
a pilicking line. Here, the piece goods supplied are
counted by a counting device. The empty contalners are
backed up upstream of the picking line. Only when a
number of pieces sufficient to fill a contalner has

been reached 1s 1in each case an empty contailner

released 1nto the working area of the pickers.

A further apparatus for putting piliece goods 1nto
containers by means of pickers, delta robots here, 1is
described 1n EP-A-1 160 166. Here, too, the attitude
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and position are reglstered by means of an optical
registration station, notified to the controller of the
individual pickers, and the pilece goods are put i1into
the containers individually by means of the gripping

apparatus of the pickers.

These known systems have the disadvantage that they
relatively quickly reach 1limits with regard to their

achievable packaging performance.

Summary of the invention

It is therefore an object of the i1nvention to provide a
method and an apparatus for putting piece goods 1nto
containers which permit an 1increase 1n the packaging

performance.

This object 1is achieved by a method and an apparatus
having the features of patent claim 1 and,

respectively, 10.

According to the 1invention, a storage element is used

and the relative speed between a contalner conveyor and
a plece goods conveyor 1s controlled as a function of

this storage element.

In a simple variant of the method, the relative speed
remains constant until a maximum storage capacilty has
been reached. In a preferred variant of the method, the
relative speed 1s adapted even before this capacity 1is
reached. The speed of the supply of the containers into
the area of the picking line or the individual pickers
1s preferably controlled. In another wvariant, only the

speed of supply of the piece goods 1nto the
aforementioned area 1s controlled, or both speeds are

controlled.
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In one embodiment, the storage element 1is used for
storing piece goods, 1n other embodiments it 1is used

for storing containers.

The storage element 1s preferably arranged upstream of
a last picker 1in the conveying direction of the
containers. The speed of a conveying section of the
container conveyor 1n the area of this last picker 1is
controlled as a function of the capacity of this last
picker 1n preferred embodiments. However, it 1s also
possible not to control the speed in this area and to

operate the conveying section at constant speed.

With the method and the apparatus according to the
invention, with a relatively high packaging
performance, 1t 1s possible to achieve the situation
where the contalners are always completely filled. In
addition, 1t 1s possible for all the piece goods always

to be packed.

Further advantageous variants of the method and

advantageous embodiments emerge from the dependent

patent claims.

Brief description of the drawing

In the followling text, the subject of the invention
will be explained by using preferred exemplary
embodiments, which are illustrated in the appended

drawing, 1n which:

Figure 1 shows a schematic representation of an

apparatus according to the invention in a

first embodiment:;

Figure 2 shows a schematic representation of an
apparatus according to the invention 1in a

second embodiment;
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Figure 3 shows a schematic representation of an
apparatus according to the 1nvention i1in a
third embodiment;

Figure 4 shows a schematic representation of an
apparatus according to the 1invention 1n a

fourth embodiment and

Figure 5 shows a schematic representation of an
apparatus according to the 1invention 1n a
fifth embodiment.

Ways of implementing the invention

The general fundamentals of the apparatus according to
the 1nvention will be described by using the first
embodiment 1llustrated 1n figure 1. The apparatus has a
first feed conveyor 1 for feeding piece goods S. The
feed conveyor 1 1s preferably a conveyor belt. However,
other conveyor types are also possible. The piece goods
S are generally supplied 1n a disordered formation on
the first feed conveyor 1. In this case, there 1is
usually at least one optical registration station, not
illustrated  There, to detect the attitude and/or
orientation of the 1ndividual piece goods S, as 1is
known from the prior art. If they are supplied in an
ordered fashion, the optical registration station is
rendered superfluous or 1s used merely for quality

control.

In addition, there 1s at least a second feed conveyor 2
for feeding containers B. Illustrated here are two feed
conveyors 2, which 1n each case extend along one side
of the first feed conveyor 1 and extend at least
approximately parallel to the latter. However, it is
also possible for them to be at an angle thereto. The
second feed conveyors can likewise be belt conveyors or
other known types of conveyors, depending on the type

of containers. In the example illustrated here, the
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conveying directions of the first and second feed
conveyors may be represented by antiparallel vectors,
which means that the piece goods S and contalners B are
transported in countercurrent. The conveying directions
are 1in each case 1dentified by large arrows 1n the

figures.

The apparatus also has a picking line with a plurality
of pickers Py, Py-;. Only four pickers are 1illustrated
here, in each case two placing the piece goods S 1into
the contailner B belonging to a second feed conveyor 2.
However, a plurality of pickers are normally arranged
one after another 1in the conveying direction. The
pickers Py, Py-1 have gripplng means for grasping the
piece goods S from the first feed conveyor 1 and
depositing the piece goods S 1n the contalners B.
Depending on the transfer desired, the piece goods S
are grasped 1individually or 1n groups and transferred
into the containers B. These pickers are known from the
prior art. What are known as delta robots, for example,

are suilitable.

According to the invention, the apparatus additionally
comprises a storage element which temporarily stores
containers B which have not yet been filled completely
and/or piece goods S. In the example illustrated here,
this storage element is used for the temporary storage
in the picking line of containers B which cannot yet be
filled completely. For this purpose, the second feed
conveyor 2 18 subdivided into at least two conveying
sections 20, 21. Two different conveying sections 20,
21 are preferably assigned at least to the last and
penultimate pickers Py, Py.; in the conveying direction
of the contalners B. In each case, a storage element in
the form of a separately driven intermediate conveyor 3
is arranged between these conveying sections 20, 21.
This 1ntermediate conveyor 3 preferably forms an
extension to the conveying sections, so that the

containers B can be backed up therein until the last
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picker Py has sufficient capacity to completely fill the
containers B arriving on the second conveying section
21. The 1ntermediate conveyor 3 can be of the same
conveyor type as the second conveyor 2, the containers
B being held back and therefore backed up on the
intermediate conveyor 3 by retaining means. In one
variant, what 1s known as a vyoyo store is used.
However, it 1s also possible to use a transport system
for the second feed conveyor 2 and also for the
intermediate conveyor 3 1n which each container B 1is
provided with 1ts own motor and can therefore be
controlled individually. This enables movement and
storage 1in the transport system without contact and

without static pressure.

Within the storage element, here the i1ntermediate
conveyor 3, the number of containers B is detected and
monitored by means of position sensors and/or distance
measuring means. These sensors and means are known and

will therefore not be described in detail.

The relative speed between the first and the second
feed conveyor 1, 2, in this case between the first feed
conveyor 1 and the first conveying section 20, 1is
controlled as a function of the storage element,
according to the 1nvention. A control unit 5 present
for this purpose 1is 1llustrated merely schematically in
figure 1. Control units for conveyor speeds are known
per se and will therefore not be described in detail.
The relative speed 1s preferably controlled even before
the maximum capacity of the storage element has been
reached. The speed of the second conveying section 21
1s preferably controlled as a function of the 1last
picker Py. In this way, 1t 1s additionally possible to
ensure not only that all the containers B are
completely filled but that also at least approximately
all the piece goods S are deposited in containers B. In
one preferred embodiment, the control wunit 5 also

recelves signals from at least one picker, preferably
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the last picker, which are taken into account 1in the

control.

A second embodiment 1s illustrated in figure 2. It has
substantially the same features as the embodiment
according to figure 1. However, here the conveying
directions of the first and of the at least one second
feed conveyor 1, 2 run parallel to one another, that 1is

to say 1n cocurrent.

Further embodiments are illustrated in figures 3 and 4.
Here, the storage element 1is arranged outside the
conveying direction  of the containers  B. This
arrangement may be used both in systems with cocurrent
and with countercurrent conveyance. In the exemplary
embodiment according to figure 3, the storage element
is a reverse conveyor 3!, which runs at least
approximately parallel to the second feed conveyor 2.
At a removal point E, those containers B which cannot
be filled completely are led onto the reverse conveyor
3'. Once there 1is sufficient capacity 1n the picking
line again, these temporarily stored containers B are
placed on the second feed conveyor 2 again at a return
point R. The return point R 1s in this case upstream of
the removal point E in the conveying direction of the
contaliners B. Here, too, the relative speed of the two
feed conveyors 1s agalin controlled as a function of the
storage capacity. The intermediate conveyor 3' 1s
preferably arranged in the area of the last picker Py 1n
the conveying direction of the contaliners B. It can
again be a conveyor belt or another conveyor suitable
for the transport of the contalners B. A transport
system with 1individually driven contalners B 1s also
possible here. The reverse conveyance on the second
feed conveyor 2 1s carried out 1in accordance with the
first in/first out principle. This embodiment is
therefore also sultable for packing frozen,

refrigerated or otherwise perishable piece goods S.
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In the embodiment according to figure 4, the storage
element 1is a contalner storage conveyor 3'' running at
least approximately at right angles to the second feed
conveyor 2. Said storage conveyor 3'' conveys the
containers B which cannot yet be filled completely away
from a removal point E from the second feed conveyor 2
and back again to this removal point E. The removal
point E is preferably in the area of the last picker Py
in the conveying direction of the containers B. Here,
too, again various types of conveyors can be used as
the storage element. The conveyor 18 preferably
provided with a reversible drive, so that the piece
goods S can be kept as far as possible 1n the area of
the removal point E. This storage element functions 1n

accordance with the first in/last out principle.

A fifth embodiment 1is 1llustrated 1in figure 5. Here,
not only the containers B but also the piece goods S
are temporarily stored. In this embodiment, the first
and the at least one second feed conveyor 1, 2 now run
parallel to each other, the plece goods S and
containers B being transported in cocurrent. At the end
of the first feed conveyor 1 that 1s arranged
downstream, there 1s a storage element 1n the form of a
piece goods storage conveyor 4. This runs at least
approxXimately parallel to the conveylng direction of
the piece goods S and thus forms the extension to the
first feed conveyor 1. It preferably comprises the same
conveyor type as the first feed conveyor 1, for example
it 1s a conveyor |belt. However, 1t 1s driven
separately. Its drive 1is preferably reversible in this
case, so that the piece goods S remain as far as
possible in the working area of the last picker Py. In
the event of a lack of piece goods S on the first feed
conveyor 1, the temporarily stored piece goods S are
taken by the last picker Py 1in order to fill the
containers B completely. Here, too, the relative speed
of the two feed conveyors 18 again controlled as a

function of the storage capacity.
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Combinations of the aforementioned embodiments are
possible. For example, both piece goods S and
containers B can be temporarily stored in the same
5 system. It 1s also possible to arrange storage elements
along the picking line and not just in the area of the

last picker.

The apparatus according to the i1nvention permits
10 efficient transfer of piece goods into containers with
the most complete filling possible of the containers,
specifically independently of the manner of the
relative transport direction of the piece goods and
containers 1n relation to one another. Said apparatus
15 may be 1ntegrated 1n particular into cocurrent and

countercurrent systems.
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List of designations

Piece goods

Containers

Last picker

Penultimate picker

Removal point

Return point

First feed conveyor

Second feed conveyor

First conveying section
Second conveying section
Third conveying section
Intermediate conveyor
Reverse conveyor

Container storage conveyor
Piece goods storage conveyor

Control unit
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Patent claims

An apparatus for inserting pilece goods 1nto

containers, comprising:

a first feed conveyor for feeding the piece
goods; a second feed conveyor for feeding the
contailners;

a plcking line for inserting the piece goods 1nto
the contalners;

a control unit for controlling the relative speed
between the second feed conveyor and the first feed
cConveyor ;

at least one storage element for temporarily
storing items selected from a group consisting of the
containers, the piece goods and comblnations thereof,
wherein the control unit controls the relative speed
as a function of a filling level of the at least one

storage element; and

wherein the second feed conveyor 1s subdivided
into at least two conveying sections a second of said

at least two conveylng sections being arranged

downstream of a first of said at least two conveying
sections, and wherein at least one storage elements ot
the at 1least one 1s arranged between the first and

second conveyling sections.

The apparatus as claimed in claim 1, wherein the at
least one storage element 1s arranged i1n the area of

the picking line.

The apparatus as claimed in claim 1, wherein the at

least one storage element 1s a conveylng element.
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The apparatus as claimed 1in claim 1, further
comprlising a plece goods storage conveyor, which runs
approximately parallel to the first feed conveyor 1in
the conveying direction and which, 1n the conveying

direction of the piece goods, 1s arranged downstream

at the end of the first feed conveyor.

The apparatus as claimed 1in c¢laim 1, wherein the first
and second feed conveyors can be moved in cocurrent or

1n countercurrent in relation to each other.

An  apparatus for 1inserting plece  goods 1into
contalners, comprising:

a first feed conveyor for feeding the pilece

goods;
a second feed conveyor for feeding the
contaliners;

a picking line for 1nserting the piece goods 1nto
the containers;

a control unit for controlling the relative speed
between the second feed conveyor and the first feed
CONVeyor ;

at least one storage element for temporarily
storing items selected from a group consisting of the
containers, the piece goods and combinations thereof,

whereiln the control unit controls the relative speed

-

as a function of a filling level of the at least one

storage element; and
wherein the at least one storage element 1s a

reverse conveyor which runs approximately parallel to

the second feed conveyor and which conveys the

containers from a removal poilnt back to the second
feed conveyor at a return point placed upstream 1in the

conveying direction of the containers.
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The apparatus as claimed in claim 6, wherein the at
least one storage element 1s arranged 1n the area of

the picking line.

The apparatus as claimed 1in claim 6, further
comprising a piece goods storage conveyor, whilich runs
approximately parallel to the first feed conveyor 1n
the conveying direction and which, 1in the conveying
direction of the piece goods, 1s arranged downstream

at the end of the first feed conveyor.

The apparatus as claimed in claim 6, wherein the first
and second feed conveyors can be moved 1n cocurrent or

1in countercurrent 1n relation to each other.

An apparatus for inserting piece goods 1nto
containers, comprising:

a first feed conveyor for feeding the piece

goods;
a second feed conveyor for feeding the
contalners;

a picking line for inserting the piece goods 1into

the contalners;

a control unit for controlling the relative speed

between the second feed conveyor and the first feed

Conveyor ;

p—

at least one storage element for temporarily

storing items selected from a group consisting of the

containers, the piece goods and combinations thereof,

wherein the control unit controls the relative speed

as a function of a filling level of the at least one

storage element; and
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wherein the at least one storage element 1is a
contalner storage conveyor which runs approximately at
right angles to the second feed conveyor, which
conveys the containers away from a removal point from
the second feed conveyor and back to this removal

point again.

The apparatus as claimed 1in claim 10, wherein the at
least one storage element 1s arranged in the area of

the picking line.

The apparatus as claimed 1in claim 10, further
comprilising a plece goods storage conveyor, which runs
approximately parallel to the first feed conveyor in
the conveying direction and which, in the conveying
direction of the piece goods, 1s arranged downstream

at the end of the first feed conveyor.

The apparatus as claimed 1in claim 10, wherein the
first and second feed conveyers can be moved in
cocurrent or 1n countercurrent 1n relation to each

other.
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