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Abstract

A method and a device for conveying strip-shaped or
plate shaped products wutilizing the following steps and
features: supply the products out of a continuously operating

device to the conveying device; convey the products 1n

succession 1n the conveying device; and transfer the products

from the conveying device to a device for further processing.
When the device for the further processing o©of the products 1s

not ready for operation the products are stored, then

discharged when the device for the further processing of the
products 1s ready for operation. Additionally, the products
supplied 1into the conveylng device 1s discharged out of the
conveying device when the device for the further processing of

the products 1s not ready for operation, the products are not

able to be transferred to the further processing device, and

when the storage device 1s completely filled with products.

CA 2850642 2018-11-16
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Method and device for conveying

strip- or plate-shaped products

The invention relates to a method and to a device for
conveyling strip-shaped or plate-shaped products.

In particular, the invention

relates to a method of this type and to a device of
this type for «conveying primary products or
intermediate products of the foodstuffs industry, in
particular intermediate chewing gqum ‘products, Ffrom
which during the course of further processing,
subsequent to the conveying device according to the
invention, individual -product portions intended for

consumption, in particular individual strips of chewing
gum, are produced.

The invention 1s described below by way of chewing gum
as the product to be conveyed as an example. Insofar as
chewing gums, chewing gum strips or strip chewing gums
or chewing gum slabs or sheets are mentioned below,
this i1s to be understood purely as an example. Along
with chewing gums, the present invention also relates
to any type of £flat, strip-shaped or plate-shaped
objects, in particular to such objects, which as
primary or intermediate products of the foodstuffs
industry, are suitable for human consumption once they
have been suitably further processed and portiocned. In
this connectlon, for example, these can also be primary
oxr intermediate products of the  baking and
confectionery industry and the like. However, also
included are flat, strip-shaped ox plate-shaped
products which are not intended for human consumption,
such as, for example, medical or pharmaceutical
products, such as medical diagmostic strips, blister
packs, and the like. |

The essential point in the case of all the objects of
this type is that they are produced as a £lat, strip-

CA 2850642 2018-11-16
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shaped or plate-shaped or mat-shaped primary or
intermediate product in a continuocusly opérating device
and are then transferred to a device which is connected
downstream in which they are conveyed further and in
particular are processed further. Said latter further
processing device, in this case, is in particular a
device 1in which individual product portions (e.g. in
this case individual strips of chewing gum intended for
consumption) are formed from the delivered larger
primary or intermediate product, the individual
products created in this manner then being in
particular also packaged individually or in groups in

the further processing device.

In the case of chewing gums, such a further processing
device 1s described, for example, in German Patent
Application 10 2011 075 439. In the case of said
chewing gum packaging machine, first of all larger
rectangular plates, in particular strips, of chewing
gum material are provided, out of which the individual
strip-shaped chewing gum portions are then formed, said
individual strips then being packaged individually
and/or in groups. In the case of said and other known
chewing gum packaging machines, the larger rectangular
product plates delivered (so-called slabs) are provided
at the machine input gstacked in a magazine, out of
which they are zremoved one after another and are
inserted in succession into the packaging machine in
which the individual product strips (chewing gum
strips) are then formed out of the slab, and in which

the individual strips are subsegquently packaged and

conveyed further.

In the case of known chewing gum packaging machines,
the chewing gum primary products can also be delivered
in the form of larger mats or plates (sheets) instead

of 1n the named rectangular elongated form (gslabs).

CA 02850642 2014-04-01




10

15

20

25

30

35

Salid strip-shaped or mat-shaped or piate—shaped chewing
gum primary products are typically produced in an
endlegs strand in a rolling train, the product strips
or product matses being detached from, in particular cut
off, the endless strand and callbrated at the output of
the rolling train. The production of said chewing gum
strips or chewing gum plates in the rolling train is a
continually running process which cannot be interrupted
and stopped easily and/or in  the  short-term.
Consegquently, chewing gum strips or chewing gum mats
(slabs or sheets) are continuously output from said
producing device as primary products. Said chewing gum
primary products, as described above, are then
transferred to the further processing and packaging
machine, from which they have to be continuously

removed corresponding to the running delivery.

In the further processing and packaging machine the
smaller chewing gum strips are then detached from the

delivered  primary  product strips as individual

portions. Insofar as the chewing gum primary product is
delivered in the form of larger mats or plates, said
mats/plates (sheets) are first of all divided into
individual, larger product strips (slabs), said product
strips are then divided, in turn, into the individual
strips of the end products. Said detaching operation is
effected, for example, as a result of forming a groove
in the product and detaching the individual strips

along the formed dJgrooves. EXperts call gsaild process
rolling and scoring. '

In the case of the above-described process sequence,
the problem arises that the further processing and
packaging machine sgometimes does not always operate
continuously, uninterruptedly and error-free. For
example, 1t 1s ©possible for a product jam and
corresponding blockages or obstructions to arise in

CA 02850642 2014-04-01
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said machine, for products to be wrongly wrapped in the
packaging material and for similar faults to occur. In

order to eliminate these types of faults, the further

processing and packaging machine has, where applicable,

to Dbe stopped. In said phase, however, the primary
products (slabs/sheets) delivered to the machine input
are not then able to be removed and supplied into the
machine. On the other hand, the primary products, as

described above, - continue to be produced and delivered

continuoﬁsly, 1n succession, out of the endless strand
by the producing machine, l.e. the product
strips/product mats have to be removed continuously at
the output of the producing machine. As a result of the
process-typical characteristics of chewing qgum
production, it is typically not possible in any case to
stop the production installation (strand roll train)
easily and in the short-term, in particular in such
cases in which the further processing machine has to be
stopped as a result of faults. Consequently, the
problem arises, in principle, that primary products are
continually discharged from the producing machine, it
sometimes not being possible, however, in the case of
faults for sald products to be removed continuously bjf
the further processing machine. Typically, the products
have then, among other  things, to be stored

lntermediately and conditioned for these reasons.

Proceeding from said disadvantages and problems in the
case of the machines of the prior art, the object
underlying the invention 1s to create an improved
method or an improved device for the Conveying and
further processing of flat, strip-shaped or plate-
shaped products where the disadvantages and problems
provided in the prior art do not occur. In particular,
it i1s to be made possible as a result of the method
according to the invention and of the device according
to the 1invention that the products are able to Dbe

discharged continually and continuously out of a
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producing machine, even when a further processing
machine connected downstream is not immediately or

seamlessly able to remove and further process said
products 1n a continuous manner.

Said object is achieved according to the invention by a
method and a device for conveying flat, strip-shaped or
plate-shaped products, said method or device having the
following method steps and device features: supply the

products out of a continuously operating device, by

means of which the products are produced, to the

conveying device; convey the products in the conveying
device 1n succession by way of conveying means; and
Cransfer the products from the conveying device to a
device by means of which the products are continuously
further processed. The method according to the
invention and the device according to the invention, in
this case, are characterized by the following method
steps and device features: accommodate the products
supplied into the conveying device in a storage device
when the device for the further processing' cf the
products 1s not ready for operation and the products
are not able to be transferred to the further
processing device; discharge the stored products out of
the storage device when the device for the further
processing of the products is ready for operation again
and the products are able to be transferred to the
further processing device again; and discharge the
products supplied into the conveying device out of the
conveying device when the device for the further
processing of the products 1is not ready for operation
and the products are not able to be transferred to the

further processing device and when the storage device
is completely filled with products. |

In the process sequence, the method according to the

invention and the device according to the invention are

consequently placed between the production of the flat,

- Wy b iy AL By W
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strip-shaped or plate-ghaped primary products and the
further processing and packaging o©of said products.
Consequently, an interface between the production and
the further processing/packaging of the products, by
means of which the process steps of the production of
the product and the further processing of the product
and/oi* the packaging of the product are detached and
decoupled from one another, _is formed as a result of
the method according to the invention and of the device
according to the invention. In other words, a process
which 18 connected upstream of the device according to
the invention 1s decoupled from a process which 1is
connected downstream of the device according to the
invention. For this purpose, the method according to
the invention and the device according to the invention
provide a storing or buffering of the products
delivered by the production process, which makes it
possible for the delivered products not to have to be
immediately, seamlessly transferred to the further
processing device and not to have to be removed from
said processing device. As a result, faults which
possibly occur in the further processing process can be

intercepted in such a manner that they do not obstruct

the delivery of the products out of the production
process. Consequently, with reference to an overall
installation of product production and product further
processing and product packaging compared to the prior
art, the solution according to the invention results in
less error susceptibility, smaller or shorter stoppage
times and less scrap or waste of unusable products and
congsequently, all in all, in the overall installation

having a higher productive capacity.

According to a preferred embodiment of the invention,

the products stored 1n the storage device are

discharged out of the storage device by means of
conveying means and are transferred to the further

processing device when this latter is ready for
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operation again. At the same time as said discharging
operation, however, new products are already alsoc being
supplied from the product producing device into the
conveying device and are conveyed in said conveying
device by other conveying means and are transferred to
the further processing device. The discharging of the

stored products out of the storage device and the

conveying of the newly supplied products in the
conveying device, in this cagse, are controlled in such
a manner that the stored products are discharged out of
the storage device 1n succession in such a manner that
each discharged product 1s placed in a substantially
positionally correct or accurate manner onto one of the
newly supplied products guided in the conveying device
(piggyback as it were) such that said two products are
then transferred together to the further processing

device.

As, 1in this manner, more products arrive per unit time
at the further processing device than in the case where
the products are  “passed through” directly from
production to further processing without being stored
intermediately 1in the storage device, the operating
speed of the further processing device during the
discharging of the products out of the storage device
has to be cohtrolled in such a manner and in particular
increased that the further processing device 1is
continuously able to process further all of the
products transferred to it, whilst products from the

product producing machine are supplied continuously and
at constant speed to the convevying device.

Tt is'provided in particular according to the invention
that the products supplied from the producing device
are discharged again directly out of the conveying
device when the further processing device is not ready
for operation and the products are not able to be

transferred to the latter and when at the game time 1in

CA 02850642 2014-04-01
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particular the storage device 1is already completely filled with

’“&

products. In a preferred embodiment of the 1nvention, the

products are output out of the conveying device 1n this
connection to an accommodating device in which the products are
collected. The collected products can then be supplied once

again to the conveying device and/or transferred to the further

processing device when the latter 1s ready for operation again.
Sald operation can be realized by suitable further conveying
means, however 1t 1s typically carried out manually 1in

particular by an operator of the overall installation.

According to a further embodiment of the invention, the
characteristics, 1in particular the dimensions and/or the
material quality, of the products supplied from the product
producing device to the conveyling device are detected by way of
sensor devices, such products, the detected characteristics of

which do not match predefined values, then being transferred

out of the conveying device by means of suitable control
devices and conveylng means and not being transferred to the

further processing device.

Some embodiments disclosed herein relate to a method for

conveyling sStrip-shaped or plate-shaped products wusing a

conveying device, said method having the following steps:
supply the products out of a continuocusly operating device, by

means of which the products are produced, to the conveying

device; convey the products in the conveying device following

one another 1n succession; transfer the products from the

g

conveylng device to a device by means of which the products are

continuously further processed; accommodate the supplied

products 1n a storage device 1n the conveying device when the

CA 2850642 2018-11-16
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device for further processing the products 1s not ready for

operation and the products are not able to be transtferred to

the further processing device; discharge the supplied products

out of the conveying device when the device for further

processing the products is not ready for operation and the

products are not able to Dbe transferred to the further

processing device and when the storage device 1s completely

filled with products; and discharge the stored products out of

the storage device when the device for further processing the
products is ready for operation again and the products are able
to be transferred to the further processing device again,
wherein the products stored 1in the storage device are
discharged out of the storage device and transferred to the
further processing device, whilst at the same time products
newly supplied by the product producing device are conveyed 1n
the conveyving device and transferred to the further processing

device without being accommodated in the storage device.

Some embodiments disclosed herein relate to a device for
conveying strip-shaped or plate-shaped products, said devilice
having the following features: devices for supplying the

products out of a continuously operating device, arranged

upstream of the conveying device, by means of which the

products are produced, to the conveying device; first conveying

means for conveying the products in succession 1n the conveylng

device; devices for transferring the products from the

pre—e

conveying device to a device, arranged downstream of the

conveying device, by means of which the products are

continuously further processed; a storage device for
accommodating the products supplied into the conveying device

when the device for further processing the products 1s not

CA 2850642 2018-11-16



81778347
- 8b -

ready for operation and the products are not able to be
transferred to the further processing device, and for
discharging the stored products when the further processing
device 1s ready for operation again and the products are able
O to be transferred to the further processing device again;
devices for discharging the products supplied into the

conveying device out of the conveying device when the further

processing device 1s not ready for operation and the products
are not able to be transferred to the further processing device
10 and when the storage device is completely filled with products;

P

and second conveying means for accommodating the products

discharged out of the storage device and for transferring the
products to the first conveying means when the further
processing device 1s ready for operation again, wherein the
15 first conveying means convey products supplied by the product
producing device, and wherein the first and the second

conveylng means are designed such that they convey products at

the same time.

grrrre

Further detailils and advantages o©f the invention are produced

20 from the following detailed description of an exemplary

embodiment by way of the accompanying drawings.

Figure 1 shows a schematic view of the conveying device

according to the invention from the side.

Figure 2 shows a schematic top view from above of the conveying
29 means for discharging the products out of the conveying device
when the further processing device is not ready for operation

and the storage device is filled completely with products.

CA 2850642 2018-11-16
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Figurés 3a and 3b show an enlarged perspective view of
a detail of the conveying means for discharging the

products out of the conveying device in two operating
positions.

Fligure 1 shows a device for conveying flat, strip-
shaped or  plate-shaped products, the conveying
direction in said representation running from right to
ieft (cf. arrows in the drawing). The device (not
shown) for producing the products P to be conveyed is

situated in front of the input 10 of the conveying

section (i1.e. on the extreme right in figure 1). The

products P are supplied from the producing device to
the overall conveying device by means of the supplying
device 20. The products P are then forwarded in
succession 1n the conveying device by way of conveying
means 30, 40. The device (not shown) for further
processing and/or packaging the products P is situated

behind the outlet 60 of said conveying device (i.e. on

the extreme left in figure 1). The products are

transferred from the conveying device to sgaid further

processing device by means of the conveying means 60.

The donveying device shown in figure 1 additionally
comprises a storage device 80 in which the products P
are able to be accommodated and in particular stored
when the further procesgsing device is (temporarily) not
ready for operation and the products are consequeiztly
not able to be transferred to said flirther processing
device. When  the further processing device 1S
subsequently ready for operation again and is able to
accommodate products, the products stored (temporarily)
in the storage device 80 are discharged out of said
storage device. Devices 100, 110, 120, by means of
which the products P supplied into the conveying device
are able to be discharged out of the conveying device
when the further processing device is not ready for

operation and the products are not able to be

CA 02850642 2014-04-01
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transferred to 1t, and in particular when the storage
device 80 is already completely filled with products,
are arranged downstream of the storage device 80 in the

conveying direction (i.e. to the left of the storage
device in figure 1).

Details of the conveying device shown in figure 1 as
well as of the passage of the products P through the
conveying device are described in detail below. Insofar
as conveyor belts are mentioned in this case, thisgs is
to be understood simply as an example sgince it is also
possible to use other suitable conveying devices, for
example chain conveyor devices and the like, along with

conveyor belts for the conveying means or conveying

devices.

The product strips P (in particular chewing gum strips)
are taken over 1ndividually from the producing machine

at the input 10 of the conveying device (i.e. on the

extreme right in figure 1). In the producing machine
the product strips P are detached (e.g. cut off with a
knife) from an endless strand out of a rolling train
and calibrated. The product strips P are introduced
into the conveying device by means of the supply belt
20 and, at the same time, are accelerated in the
conveylng direction such that there is a spacing
provided between two consecutive product strips P. Said
spacing 1s necessary, among other things, sc that the
individual product strips are able tc be recognized
subsequently by the sensor system of the installation,
which 1s necesgsary for controlling the subseqguent
individual method steps, as is explained below.

The supply belt 20 can be realized in particular as an

inspection belt, i.e. certain characteristics of the

product strip are detected in the region of said
conveyor belt by means of suitable sengor and camera

devices 22 as well as light sources 24. In this

CA 02850642 2014-04-01
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connection, 1in particular the dimensions and the
quality or nature of the materials of the product strip
are detected. As an option, a metal detector, which
checks the product strip for possible metal content
(e.g. as a result of inclusions of machine parts and
the like which possibly fell down in preceding method
steps) can also be provided in the region of the
conveyor belt 20, Those products which are detected as

faulty in this manner are removed out of the conveying
device, as 1s described below.

The product strips P are transferred from the supply
conveyor belt or inspection belt 20 to the following
conveyor bpelt 30. The conveyor belt 30 is pivotable
into three different positions at its rear end in the
conveying direction (its left end in figure 1), as can
be seen 1n figure 1. Depending on the pivot position of
the conveyor belt 30, the product strips P are
consequently steered along different conveyor paths. In

this respect, the conveyor belt 30 can also be

designated as a “points belt”.

Insofar as has been ascertained in the region of the
inspection belt 20 that certain characteristics of the
product -strip P do not match the predefined values,
1.e. that the relevant product is consequently detected
as faulty or “bad” because, for example, its dimensions
do not match the desired predefined dimensions and/or
because, for example, metal inclusions oxr other
contaminants are present in the product, the points
belt 30 1in figure 1 is pivoted into its bottom
position. In said position the product strips P are
Cransferred from the points belt 30 to a following
conveyor Dbelt 130, by means of which said faulty

products are removed out of the conveying device (so-

called "“filtering belt” 130). The direction of movement

of the conveyor belt 130, in this case, runs

perpendicular to the drawing plane in figure 1. In this

- o w— -y
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connection, the conveyor' belt 130 can operate, for
example, such that the products are removed forward out
of the overall installation (i.e. out of the drawing
plane in figure 1) when, for example, simply the
dimensions of the product do not correspond to the
predefined values, but for the rest the product 18 in
order. In this case, the product can be traxisferred
from the filltering belt 130 to a product collecting
device, from which the product i1is then sometimes
transferred into or is fed back into the entire
operating process again in order to be able to be
processed once again and, for example, with regard to

its dimensions, corrected (so-called re-working).

Insofar as has been ascertained in the region of the
inspection belt 20 that in particular the material
characteristics of the product are not 1in order
(becaﬁse, for example, metal parts are included in the
product material), said product has to be separated out
of the overall process as scrap, i1.e. 1t is not allowed
to be returned into the process again. In this case,
the filtering belt 130 can move in the other direction,
i.e. 1into the drawing plane in figure 1, and the

product can be removed out of the installation in this

way. Here too, said faulty products can be picked up
once agaln by a collecting device.

As an option, it can be provided that the points belt
30 1s pivoted 1in a targeted manner into the bottom
position by the operator of the installation by means
of suitable control devices such that all the products
P supplied by means of the conveyor belt 20 are
immediately transferred out of the installation by
means of the filtering belt 130, irrespective of
whether they are ‘“good” or “bad” (1.e. faulty)
products.

— ST W . W W Wy Doy + w— N
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Inscofar as 1t has been asgcertained in the region of the
inspection belt 20 that the supplied product strips P
are 1n order and all the definitive characteristics
correspond to the predefined values, and insofar as at
the same time the further processing machine and/or
packaging machine connected downstream of the conveying
device 1s ready for operation and is able to
accommodate products, the conveyor belt 30 remains in
the normal position (i.e. in the horizontal, central
position in figure 1) or is pivoted into said position.
The product strips P are then transferred from the
points belt 30 to a following conveyor belt 40, from
which the products P are transported directly to the
output 60 of the installation where they are then
transferred to the further ©processing machine /

packaging machine which is connected downstream.

Insofar as has been ascertained in the region of the

inspectlon belt 20 that the supplied product strips P
are 1in order with regard to their characteristics,
insofar as, however, the further processing device
connected downstream is not ready for operation and the
product strips are c¢onsequently not able to Dbe
transferred to said further processing device, the
product strips are stored in an intermediate manner in
the storage device 80. The conveyor belt or points belt
30 1s pivoted 1into the top position shown in figure 1
for  this purpose. The supplied products are
COnsequently no longer transferred to the conveyor belt

40 to Dbe Trforwarded directly to the further processing
machine, but are now supplied to the storage device 8§0.
In this case, the product strips P are transferred from

the points belt 30 to a roller conveying device 70, by

means of which the product strips are inserted into the
storage device 80.

The storage device 80 1is a so-called paternoster

storage device, 1n particular a compartment device with

CA 02850642 2014-04-01
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gseveral compartments 82 which, in each case,
accommodate one product strip P. The strips P are in
each case lnserted into a compartment 82 of the storage
device 80 in the longitudinal direction by means of the
roller conveyor 70. To this end, a stop 72, which is
arranged and aligned such that the product strip P
inserted by the roller conveyor 70 into the relevant
compartment 82 of the storage device 80 comes to rest
precigely in the relevant storage compartment 82, 1i.e.
does not  project laterally beyond the  storage
compartment 82, 1s provided on the roller conveyor 70
downstream 1n the conveying direction at the (in figure
1) lateral or rear end of the storage device 80. The

individual compartments 82 of the storage unit 80 are,

for example, mounted side by side, or one on top of
another in figure 1, on a circulating toothed belt. In
a concrete embodiment, the storage unit 80 can comprise

such compartments 82, for example, for accommodating

560 product strips.

The toothed belt with the compartments 82 mounted
thereon is typically movable back and forth between two
end positions, the product strips P being accommodated
in succession in the individual compartments 82 when
the storage device 80 1ig being filled, whilst said
compartment -device, proceeding from the first end
position, 1is moved in succession 1in the direction
toward the second end position. When the compartment
device has reached the second end position and
consequently all the compartments 82 are in each case
filled with one product strip P, the storage device 80
1s no longer able to accommodate any further product
strips. In this case, the further product strips P
supplied to the rcller conveyor 70 by means of the
points belt 30 are, for example, guided past the last
filled compartment of the storage unit 80, the stop 72
being adjusted such that the product strips P arriving

in the longitudnal direction no longer strike against
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it, but are allowed through and consequently are
immediately output again by the roller conveyor 70
downgtream of the storage device 80 and are transferred
ln particular to a next conveyor belt 90, by means of

which they are conveyed further, as i1s further
described below.

When the completely or partially filled storage device
80 1s to be emptied again, in particular where the

further processing machine connected downstream is once

again ready for operation and is once again able to
accommodate products, the compartment device of the
storage unit 80 18 moved out of the direction of the
second end position back toward the first end position,
the 1individual product strips P being pushed in
succession out of the compartments 82 of the storage
device 80 in the longitudinal direction by means of the
roller conveyor 70 in an analogous reverse manner to
the filling operation and being transferred in the
conveylng direction behind the stcocrage device 80 to the
next conveyor belt 90 (so-called “filtering belt”) and
being removed by said belt.

The filling and the subsequent emptying of the storage
device 80 are effected consequently in such a manner

that when the storage device is emptied, that product P
which was accommodated last 1n the storage device

during the f£illing of said storage device is discharged
first out of the storage device, and that consequently
that product which was accommodated first 4in the
storage device 1is discharged last out of the storage
device. The storage device 80 consequently operates

according to the first in last out principle.

When the further processing machine / packaging machine
is ready for operation again after an interruption and
consequently products no longer have to be stored or

buffered 1in an 1intermediate manner in the storage
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device 80, the storage device 80 1s emptied, as
described beforehand. The product strips P supplied
from the producing device continuously to the overall
conveylng device are now not supplied to the storage
device 80 by means of the roller conveyor 70, but are
transferred by means of the points belt 30, which ig in
the (center) normal position, to the following conveyor
belt 40 and are conveyed by said conveyor kelt to the
output 60.‘ At the same time, the products discharged
from the storage device 80 are transferred to the
filtering belt 90 and are conveyed further by said
belt. In this case, the products conveyed by the
filtering belt 90 are transferred to the conveyor belt
40, 1.e. supplied to the product stream conveved in a
r’egular manner by said conveyor belt. The speed of the
conveyor belts (in particular of the filtering belt
90), 1n thils case, is controlled such that each product
strip supplied to the conveyor belt 40 by means of the
filtering belt 90 is placed in a positionally precise
or accurate manner (piggyback) onto a product strip
conveyed on the conveyor belt 40. The two product
strips then 1lying one on top of the other are then
Conveyed further by the conveyor belt 40 and are
transferred together at the output 60 to the further
processing machine. In a concrete embodiment, a product
strip supplied by means of the filtering belt 90 1s not

placed 1in each case onto each product strip arriving by

means of the conveyor belt 40, but simply onto every nth

product strip. For example, n = 8 can apply in a

concrete embodiment.

Whilst the storage device 80 1is being emptied, more
product strips P are consequently transferred to the
following packaging machine per unit time than in the
case of normal conveying (l.e. the case where simply
conveying by means of the conveyor belt 40 is carried
out without including further product strips by means

of the filtering belt 90). In said phase of emptying
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the storage device 80 the process speed of the further
processing machine connected downstream is increased in

such a manner that it is able to process all of the
product strips P transferred to it in a continuous
manner. The operating speed of the packaging machine
connected downstream, in this case, 1s regulated in
particular by means of a sensor system provided in the
conveying device or by means of the higher-ranking
control means therecf, 1n particular by means of
sensors provided in the region of the conveyor belts
30, 40 and 90 for detecting the respective location or
position of the product strips, suitable control
devices being coupled with said sensors. The conveyor
pelts 30, 40 and 90, over and above this, are driven by
servomotors such that, all in all, it 1is possgible to
determine the position, measure the length and track
the path of the product strips, by means of which the
conveying of the product strips through the overall

installation is controlled in a fully automatic manner.

In this way, consequently the operating speed of the
packaging machine connected downstream 18 also
controlled 1n the phase of emptying the storage device
80, 1t being calculated using a so-called elevation
factor on which product strip of the product stream
COnveyed on the conveyor belt 40 in each case a further
product strip, which 1s supplied to the product stream
on the conveyor belt 40 by means of the filtering belt

90, 1s placed. As soon as the storage device 80 1is
emptied, the control means causes the packaging'machine
connected downstream to run at the normal operating
speed again since now only the regular amount of
product strips is supplied by means of the convey'or
belt 40. Whilst in the phase o©of emptying the storage
device 80 the operating speed of the packaging machine
connected downstream is therefore increased, the speed

on the conveyor Dbelts 20, 30 and 40 of the conveyor
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device, however, is not changed and in particular not
1ncreased.

The case where the further processing machine /
packaging machine which connects to the conveying
device is not ready for operation, i.e. is not able to
accommodate any products, and where at the same time
the storage device 80 is already completely filled with
products, 1s looked at below. As has already been
described Dbeforehand, the product strips P supplied
from the producing device are supplied to the roller
conveyor 70 by means of the points belt 30, which is
now situated in its top position (shown in figure 1).
As, however, the products strips are now no longer able
to be accommodated in the storage device 80, they are
output directly onto the conveyor belt (filtering belt)
90 from the roller conveyor 70. The conveyor belt 90
can be realized such that it 1s able to assume two
operating positions, as 1is shown in figure 1. In a
first position (in figure 1 pivoted down), the conveyor
belt 90 guides the products onto the conVeyor belt 40,
as has been described above. However, this is only
admissible when the products are able to be transferred
at the outlet 60 to the packaging machine connected
downstream. If the ocutlet 60 is closed due to a lack of
readiness for operation on the part of the packaging
machine, the conveyor Dbelt 90 1is pivoted into its
second position (top in figure 1), as a result of which

- the product strips P conveyed by the conveyor belt 90

are now able to be transferred to further conveying
devices 100, 110, 120 connected downstream, which are
shown 1n a top view in detail in figure 2 and in a
further view of a detail in figures 3a and 3b (so-

called “manual removal”).

Sald further conveying devices (manual removal) which
are connected downstream of the filtering belt 90

comprise 1in particular a funnel device 110 (see Ffigures
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32, 3b), onto which the product strips P from the
conveyor belt / filtering belt 90 are transferred.
Several product strips (e.g. one to three product
strips) are collected in the funnel device (feeding
funnel) 110, 1i.e. stacked one on top of another
corresponding to their successive supply (stack S). As
a resgult, 1t 1s possible to compensate for, among other
things, periods of time which are necessary for

changing subsequent accommodating devices (trays) to be

- R

filled with the product strips. The direction in which
the product strips P are supplied to the funnel 110 is
indicated by the arrow at the front on the right in
figure 3a. An accommodating device T for collecting the
product strips is held ready under the funnel 110. Said
accommodating devices (trays) T are supplied into the
region under the feed funnel 110 (cf. figure 2) by
means of a feed belt 100 which is provided, for
example, with cams or stops for the trays. In this
case, said accommodating devices T can be realized, for
example, such that they accommodate several stacks S of
the product strips P which are arranged side by side
and, where applicable, one on top of another. The
accommodating devices T, in this case, are filled by
means - 0f the feed funnel 110 in particular in such a
manner that, first of all, individual product strips P
are collected in the funnel 110 and that the funnel is
then opened and deposits the stack S of the collected
product sgstrips P downward onto the tray T (cf. figure

3b as well as the direction of the arrows above the
funnel 110 in figures 3a and 3b).

The feed funnel 110 can comprise, for example, toothed
funnel flaps 112 which intermesh in an alternate manner
and are mounted 1n each case by means of a rotational

axis and are folded downward when the funnel is opened

(cf. the rotational axes indicated at the front on the

right in figure 3b). The opening movement of the funnel

flaps 112, in this case, can be effected such that one
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of the funnel flaps 112 knocks by way of its outer
surface against a product stack S which was already
deposited on the tray T beforehand and displaces said
product stack lightly to the side during the course of
1ts opening movement such that space is made on the
Cray T for the next sgstack S to then be deposited anew
on the tray T. As a result, stacks S8 which are
deposited on the tray T one after another are also
prevented from lying one on top of another or
overlapping. The stacks S of product strips P are
deposited 1n an ordered manner on the tray T in this

way, as 1s indicated in figure 2.

The empty accommodating devices ox empty trays T are
placed onto the conveyor belt or tray feed belt 100 by
an operator o©of the 1installation and inserted into the
installation (in the direction of the arrow in figure
2). The trays are then, as described beforehand,
automatically filled with product strips P (or product
strip stacks S) by means of the filtering belt 90 and
the feed funnel 110, the trays T being pushed forward
in succession by the conveyor belt 100. As soon as a
tray 1s completely filled with product strips P, it is
transferred from the conveyor belt 100 to the following
conveyor Dbelt or removal belt 120, from which it is
moved out of the installation (in the direction of the
arrows 1n figure 2). At the end of the conveyor belt
120, the filled tray T 1is removed manually by the
operator. From here, the product strips P can either be
input once again into the <conveying device or

CLransferred directly to the further processing machine

/ packaging machine (in particular a product strip
magazine of said machine) .

As an option, it can be provided that the supplied
product strips P are also able to be output by the

installation operator directly into the manual removal

100, 110, 120 connected downstream by means of suitable




10

15

20

25

30

35

- 21 -

control devices, even when the storage device 80 is not
yet filled and could accommodate product strips per se
when the packaging machine connected downstream is not

ready Ior operation and is not able to accommodate any
product gtrips.

For the case where the following packaging machine and
also the manual removal 100, 110, 120 are not ready for
operation and the storage device 80 is also already
completely filled, it can be provided that the product
strips P which were discovered to be “good” per se by
the 1nspection belt 20 are transferred by means of the
downwardly pivoted points belt 30 to the filtering belt
130 and by means of said belt are guided out of the
installation. As has already been described in the
introduction; in this respect the product strips can be

separated out as scrap or supplied (manually) into the
installation again.

In a corresponding manner, in the case where the
ocperator does not remove the filled trays T from the
removal belt 120 out of the installation such that the
manual removal 100, 110, 120 1s not ready for operation
although the product strips supplied by means of the
filtering belt 90 would have had to run into the manual
removal 1n order to ensure a continuous product flow,
the points Dbelt 30 can be pivoted into its bdttom
position such that the product strips which were

discovered to Dbe “good” per  se, as described

pbetorehand, are removed out of the installation by
means ©f the filtering belt 130 and in the individual
case are separated out as scrap or are supplied
(manually) into the installation again.

All in all, the ©production of the product is
consequently decoupled from the processing or packaging
of the product by way of the described conveying device
such that any faults possibly occurring in the region

CA 02850642 2014-04-01
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of the further processing connected downstream do not
affect the production of the products. The decoupling

of the functions of the production of the product and

of the further processing of the product or the
packaging of the product, in this case, is realized in
particular by the storage device 80, which serves as a
“bypass” or buffer for the supplied products, as well
as by the “manual removal” 100, 110, 120. By means of
sultable sensor devices, control devices and servo
drive devices, the product £flow through the entire
device can consequently be automatically adapted in a

suitable manner to the given situation in each case.

CA 02850642 2014-04-01
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CLAIMS:

1. A method for conveying strip-shaped or plate-shaped

products using a conveying device, salid method having the

following steps:

5 - supply the products out of a continuously operating

device, by means of which the products are produced,

to the conveylng device;

~ convey the products in the conveying device

following one another 1in succession;

-

10 - transfer the products from the conveying device to a

device by means of which the products are continuously

further processed;

- accommodate the supplied products 1in a storage
device 1in the conveying device when the device for

15 further processing the products 1is not ready for

operation and the products are not able to be

transferred to the further processing device;

f—

- discharge the supplied products out of the conveying

device when the device for further processing the

20 products 1is not ready for operation and the products

are not able to be transferred to the further

processing device and when the storage device 1s

completely filled with products; and

- discharge the stored products out of the storage
25 device when the device for further processing the

products 1s ready for operation agaln and the products

CA 2850642 2018-11-16
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are able to be transferred to the further processing

device agailin, wherein the products stored 1n the
storage device are discharged out of the storage
device and transferred to the further processing
5 device, whilst at the same time products newly

supplied by the product producing device are conveyed

in the conveying device and transferred to the further

processing device without beling accommodated in the

storage device.

10 2. The method as claimed in claim 1, wherein the products are
accommodated 1n succession 1n the storage device, and
whereln the products stored 1in the storage device are
discharged again in succession out of the storage device
such that that product which was accommodated last in the

15 storage device 1s discharged first out of the storage

device, and wherein the product which was accommodated

first in the storage device is discharged last out of the

storage device.

3. The method as claimed in c¢laim 1 or 2, wherein the
20 discharging of the stored products out of the storage
device and the conveying of the newly supplied products 1n

the conveying device are controlled such that the stored

products are discharged 1n succession out of the storage
device such that a discharged product or each discharged
25 product is placed in a substantially positionally accurate
manner onto one of the newly supplied products conveyed 1n

the conveying device, wherein said two products are then

transferred together to the further processing device.

CA 2850642 2018-11-16
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q . The method as c¢laimed 1in c¢laim 3, whereln a product

discharged out of the storage device 1s placed 1n each

h

case onto an n™ product of the newly supplied products

conveyed 1n the conveying device and 1s transferred to the

th

5 further processing device together with said n™' product.

5. The method as claimed in any one of claims 1 to 4, wherein

the operating speed of the further processing device

during the discharging of the products out of the storage

device 1s controlled and increased such that the further
10 processing device 1is continuously able to process all the
products transferred to 1t, whilst products from the
product producing device are supplied continucusly and at

a constant speed to the conveying device.

6. The method as claimed 1n any one of claims 1 to 5, wherein
15 when the device for further processing the products 1s not
ready for operation and when the storage device 1s

completely filled with products, the products which are

=

discharged out of the conveying device are output to an

accommodating device in which the products are collected,

20 wherein the collected products are at least one of
supplied  once again to Che conveying device and

transferred to the further processing device when the

further processing device 1is ready for operation again.

7. The method as claimed in claim 6, wherein several of the
25 products which are discharged out of the conveying device

are assembled together to form a stack and are output to

the accommodating device as the stack.

CA 2850642 2018-11-16
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8. The method as claimed in any one of claims 1 to 7, whereiln

the characteristics, of the products supplied from the
product producing device to the conveying device are
detected by way of sensor devices, and wherein such
o products, the detected characteristics of which do not
match predefined wvalues, are transferred out of the
conveying device and are not transferred to the further

processing device.

9. The method as claimed in claim 8 wherein the
10 characteristics are at least one of dimension and material
quality.

10. The method as claimed 1n any one of claims 1 to 9, wherein

the strip-shaped or plate-shaped product 1s a primary

product of the foodstuff industry, out of which individual
15 product portions, intended for consumption, are produced

in the further processing device.

11. The method as claimed in claim 10, wherein the primary
product 1s an 1ntermediate chewing gum product, and the

individual product portions are individual strips of

20 chewing gum.
12. The method as claimed 1in c¢laim 10, wherein the further
processing device 1s a machine for packaging the

individual product portions, at least one of individually

and 1n groups.

25 13. The method as claimed in claim 11, wherein the further
processing device 1s a machine for packaging the chewing
gum strips produced, at least one of individually and in

groups.

CA 2850642 2018-11-16
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device for conveying strip-shaped or plate-shaped

products, sald device having the following features:

10

15

20

25

H
-

- devices for supplying the products out of a

continuously operating device, arranged upstream of
the conveying device, by means of which the products

are produced, to the conveying device;

- first conveying means for conveying the products in

succession in the conveying device;

- devices for transferring the products from the
conveying device to a device, arranged downstream of
the conveying device, by means of which the products

are continuously further processed;

- a storage device for accommodating the products
supplied into the conveying device when the device for
further processing the products 1s not ready for

operation and the products are not able to be

transferred to the further processing device, and for

discharging the stored products when the further

processing device 1s ready for operation agaln and the

products are able to be transferred to the further

processing device again;

- devices for discharging the products supplied into

pi.

the conveying device out of the conveying device when

the further processing device 1s not ready for
operation and the products are not able to be
transferred to the further processing device and when
the storage device 1s completely filled with products;

and

CA 2850642 2018-11-16
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- second conveying means for accommodating the

p—

products discharged out of the storage device and for

transferring the products to the first conveying means
when the further processing device 1s ready for
operation again, wherein the first conveying means
convey products supplied by the product producing
device, and wherein the first and the second conveyling
means are designed such that they convey products at

the same time.

The device as c¢laimed 1in c¢laim 14, wherein the storage
device comprises a compartment device with several
compartments, sailid compartment device being movable back

and forth between two end positions, wherein 1n each case

a compartment is realized for accommodating a product,

whereln the products are accommodated 1n succession 1n the
storage device, whilst the compartment device, proceeding
from the first end position, 1s moved 1in a direction
toward the second end position, and wherein the products
stored 1in the storage device are discharged agailn in

succession out of the storage device, whilst the

compartment device 1s moved back to the first end

position, wherein that product which was accommodated last

in the storage device 1s output first from the storage
device, and wherein that product which was accommcdated

first in the storage device 1s output last out of the

storage device.

The device as claimed in claim 14 or 15, wherein control
devices which control the first and the second conveyilng

means such that a product conveyed by the second conveyilng

CA 2850642 2018-11-16



81778347
- 20 -

means 1s placed 1n a substantially positionally accurate
manner onto one of the products conveyed by the first

conveylng means such that said two products are then

transferred together to the further processing device.

5 17. The device as claimed in c¢laim 16, wherein the control
devices control the first and the second conveylng means

such that a product conveyed by the second conveylng means
h

is placed in each case onto an n'" product of the products

conveyed by the first conveying means.

10 18. The device as claimed in any one of claims 14 to 17,
further comprising control devices which control and
increase the operating speed of the further processing

device during the discharging of the products out of the

storage device such that the further processing device 1s

15 able to process all the products transferred to it

continuously, whilst products from the product producing

device are supplied continuously and at a constant speed

to the conveying device.

19. The device as claimed 1in any one of claims 14 to 18,

20 wherein when the further processing device is not ready

for operation and the storage devlice 1s completely filled

with products, the devices for discharging the products
supplied 1into the conveying device out of the conveying
device comprise third conveying means as well as

25 accommodating devices for collecting the products.

20. The device as claimed 1n claim 19, wherein the third
conveyling means comprise a device for combilining several of

the products which are discharged out of the conveying

CA 2850642 2018-11-16



81778347

21.
O
22 .
10
15
23.
20
25

- 300 -

means to form a stack and for outputting the products to

the accommodating device as the stack.

The device as claimed in claim 19 or 20, wherein the third

conveying means comprise a conveying device for supplyiling
empty accommodating devices and a conveying device for

removing filled accommodating devices.

The device as claimed 1in any one of claims 19 to 21,
wherein the second conveying means are adjustable between
a first position and a second position, wherein the second

conveying means are situated 1in the first position when

the further processing device 1s ready for operation and
the products are transferred to the first conveying means,
and wherein the second conveying means are situated 1n the
second position when the further processing device 1s not
ready for operation and the products are transferred to

the third conveyling means.

The device as claimed in any one of claims 14 to 272,
wherein the first conveying means comprise a polnts
conveying means which 1s adjustable at least Dbetween a
first position and a second position, wherein the points
conveying means 1is situated in the first position when the
further processing device 1s ready for operation and the
products are able to be transferred to the further
processing device, and wherein the points conveying means

is situated 1n the second position when the further

processing device 1s not ready for operation and the
products are not able to be transferred to the further
processing device such that the products are supplied to

the storage device.

CA 2850642 2018-11-16
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24 . The device as claimed in one of claims 14 to 23, further
comprising sensor devices for detecting the

characteristics, of the products supplied from the product

r 1)

producing device to the conveyiling device, by means o:

5 control devices coupled with the sensor devices, as well

as by fourth conveying means controlled by the control

F

devices for removing such products out of the conveying

device, the detected characteristics of which do not match

the predefined values.

10 25. The device as <claimed in claim 24, wherein the

characteristics are at least one of dimensions and

material quality.

26. The device as claimed 1in claim 24 or 25, wherein the
points conveying means of the first conveying means 1S

15 adjustable by the control devices into a third position 1in
which the products, the determined characteristics ot

which do not match the predefined values, are transferred

to the fourth conveying means.

pr—

27. The device as claimed in any one of claims 14 to 26,

20 wherein the strip-shaped or plate-shaped product 1is a

primary product of the foodstuff industry, out of which
individual product portions, intended for consumption, are

produced in the further processing device.

28. The device as claimed in claim 27, wherein the primary
25 product 1is an intermediate chewing gum product and the
individual product portions are individual strips ot

chewing gum.

CA 2850642 2018-11-16
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29. The device as claimed in claim 27, wherein the further

processing device 1s a machine for packaging the

pr——

individual product portions, at least one of 1ndividually

and 1n groups.

30. The device as claimed 1in claim 28, wherein the further
processing device 1s a machlne for packaging the chewlng

gum strips produced, at least one of individually and 1n

groups.

CA 2850642 2018-11-16
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