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The Invention relates to a method and a device for conveying piece products (P; P1 to Pn) on one or more tracks arranged
adjacent to each other and substantially parallel to each other, in such a way that the products (P; P1 to Pn) are isolated from from
a product flow (PS) on each of the tracks and are then conveyed further while uniformly spaced apart and/or aligned in groups
(PG). This occurs using a speed difference of two conveying apparatuses (11, T2) arranged one after the other and using an
entraining apparatus (M1, M2), which acts on the separated product (P; P1 to Pn). The entraining apparatus (M1, M2) moves
forward In a conveying direction In such a way that the product (P; P1 to Pn) is braked or Is conveyed further at the same speed or
IS accelerated further.
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Abstract

A method and a device are created according to the invention
for conveying piece products on one or several tracks, which
are arranged side by side and substantially parallel to one an-
other, 1n such a manner that the products are conveyed further
having been separated out from a product stream into singles on
each of the tracks and then aligned at uniform spacings and/or
1n groups. In this case, the products are first of all fed on
each track as a single-row product stream on a first conveying
device at a first speed. The products are then transferred to a
second conveying device, which 1s arranged in the conveving di-
rection of the products behind the first conveying device and
recelves the products and conveys them further at a second
speed which 1s faster than the first speed, wherein the respec-
tively frontmost product in the product stream is accelerated
when being transferred from the first conveying device to the
second conveying device and, as a result, by a gap being formed
1n the conveying direction, 1is separated off from the product
stream. Finally, the separated products are aligned at exactly
the precise moment in time and space in the conveying direction
on the second conveying device by means of an entrainment de-

vice, whereln the entrainment device cooperates with the sepa-

rated product and 1s moved forward in the conveying direction
at a speed which 1s proportionate to the second speed in such a
manner that the entralnment device brakes the separated product

or conveys 1t further at the second speed or accelerates it.

(Fig. 1)



10

15

20

29

30

CA 029b6542 2017-01-27

LO 70-P29695PCOO0

i

METHOD AND DEVICE FOR CONVEYING PIECE PRODUCTS

4

The invention relates to a method and to a device for conveying
piece products on one or several tracks, which are arranged
side by side and substantially parallel to one another, 1n such
a manner that the products are conveyed further having been
separated out from a product stream 1nto singles on each of the

tracks and then aligned at uniform spacings and/or 1in groups.

The method according to the i1nvention and the device accordiling
to the invention for conveying piece products can be used, for
example, in conjunction with a packaging machine for packaging
the piece products. The products to be conveyed, for example,
can be delicate products from the confectionery or long-life
bakery products industry, such as, for example, single-layer or
multi-layered biscuits, chocolate products and the like. Along
with products from the foodstuffs industry, however, technical
products are also conceivable such as, for example, electronic
or electrotechnical components or modules, machlne elements,
pharmaceutical or medical products and the like which, as a

rule, are produced, packaged and marketed in large quantities.

These types of products, once produced, are usually fed 1in a
more or less unordered and i1rregular manner 1n a product
stream, in which a plurality of i1dentical products are accumu-
lated abutting against one another, to a packagling machine or
to another machiline, by means of which the products are conveyed
further and processed further. In particular, 1n the case of
packagling machines, 1t can be necessary, 1n this case, for the
1ndividual products to be fed 1n an ordered manner, preferably

also at uniform, 1dentical spacings with respect to one an-

other, to a packaging station or another further processing
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station. In thils connection, 1t 1s consequently necessary to
separate the 1ndividual products from the fed product stream
and product accumulation, this means to separate the product
from the product stream into singles and then to convey them
further individually, preferably at constant identilcal spacings
with respect to one another, and to supply them to the next

processing or packaging station.

In this connection, 1t can also be desirable for the individual
products to be conveyed further in uniform product groups. Said
product groups can extend, for example, 1n the longitudinal di-
rection, 1.e. 1n the conveying directilion, such that the indi-
vidual products 1n the product group are arranged one behind
another. As an alternative to this or 1n addition to 1it, said
product groups can also extend transversely or at an angle with
respect the conveying direction, 1.e. beyond several conveying
tracks that are arranged side by side such that the products of
one certaln product group are arranged substantially side by
side. As a result of combining such longitudinally and trans-
versely extending groups, ultimately arbitrary product samples
1n the form of a product matrix or a product carpet can also be

formed.

-]

DE 10 2010 041 3460 Al discloses, for example, a method and a

device for filling a multiple-row packaging tray with piece

products, 1n particular a so-called tray loading packaging ma-
chine. In the case of said known packaging machine, the prod-

ucts are conveyed on several tracks that are arranged substan-

tially parallel to one another, the individual streams of prod-

ucts being synchronized on the tracks with one another such
that, in each case, one product can be transferred to a multi-
row packaging tray from one track substantially simultaneously

with, in each case, one product from the other tracks. For this
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reason, the products are initially separated from a fed product
stream into singles. For the desired simultanecous transfer of
the products from the tracks arranged side by side to the pack-
aging tray, the speed of the further conveying of the individ-
ual products on the tracks 1s controlled and synchronized by
means of controllable or regulatable i1ndividual conveying de-
vices, in particular individual conveyor belts which are ar-
ranged one behind another in the conveying direction of the
product stream and are realized such that they only convey one
single product in each case. Product groups, which, for exam-
ple, consist in each case of a row of precisely aligned single
products that are arranged side by side, can be formed in this
way. At the end of the conveying section, said single-row prod-
uct group is transferred to the packaging tray, the several
single products located side by side being transferred simulta-
neously into the compartments of the packaging tray that are
arranged side by side. The next single-row product group 1S
then fed at a distance from the preceding product group and 1s
transferred to the next row of receiving compartments of the
packaging tray. By means of the named several speed-controlled
individual conveying devices (conveyor belts), whilich are con-
nected one behind another and are arranged side by silde, the
products located side by side of one row or group are fed at
exactly the preclse moment in time and space to the receiving
device connected downstream (e.g. a packaging tray for the or-

dered reception of the i1ndividual products).

Said known conveying system, however, 1s structurally expensive
on account of the plurality of individual conveylng devices
(individual convevor belts) needed and 1t requlires a high level
of expenditure as regards the control and regulation of the

conveyor belts to achieve the desired synchronization. On ac-

count of the plurality of individual conveyor belts needed,
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sald system 1s also linked with a large space requlirement. All
the previously mentioned factors ultimately also contribute to

said known system belng very cost-intensive.

In order to separate individual products from a continuous
product stream or product accumulation 1nto singles, the prior
art discloses, over and above this, wheel-like or roller-like-
conveying devices, on the circumference of which entralinment
means are mounted. When salid conveyor wheel rotates, the en-
trainment means in each case engage the individual product that
is frontmost in the product accumulation in the conveying di-
rection (or silmultaneously several frontmost products located
side by side) and separate said product from the accumulation
by accelerating 1t. In the case of such types of known rotary

conveying devices, the entrainment means are typlcally mounted

1n a fixed manner and are allgned radially with respect to the
center of the rotational axis of the conveyor. In thilis case,
the entrailnment means are reallzed 1n part 1n a reslllent man-
ner such that they yield slightly when they cooperate with the
relevant product for conveying 1t further. The aim of this 1s
that the products are not damaged or at any event are less dam-
aged when they are engaged by the relevant entrainment means.
In particular, in the case of delicate products from the food-
stuffs industry, such as biscuits or other baked goods, damage
to the products caused by rigid entrainment means presents a
big problem. However, even in the case of resillent entralnment

means, product damage 1s still frequently experlenced.

To reduce or avold saild problem, WO 2013/152798 Al discloses

mounting the entrainment devices attached to the conveying de-
vices so that they are pivotable 1n a controlled manner i1n the
conveying direction of the products. Said entralnment means en-

gage, 1n this case, between two consecutive products in the
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product stream and guide them in such a manner that the prod-
ucts, separated from the product stream 1n a controlled manner
and aligned at exactly the precise moment 1n time and space,
are conveyed further spaced apart from one another at uniform

spacings and/or 1n groups.

However, all the afore-described entrainment devices can only
be used, in principle, when sufficient space or a gap, 1nto
which the entrainment means are able to engage or dip, 1s pre-
sent between the consecutive products. Said known entrainment
devices are consequently suitable, in particular, for substan-
tially round products (e.g. biscults) where, even when the
products are located one behind another abutting against one
another 1n the accumulation, there are spaces or gaps between
consecutive products in the two lateral regions of the conveyor
track into which the entrainment means can dip 1n order to en-
gage the relevant product on 1ts clrcumference. The above-de-
scribed entrainment devices are therefore less sultable or not
suitable for irregularly shaped products and in particular not
for (right-)angled products which abut against another one 1n a
product accumulation along thelir side edges over a fairly large
region and consequently do not comprise any or hardly any lat-

eral spaces or gaps for engagement of the entrainment means.

In order to align the individual products, which are conveyed
on several conveyor tracks arranged side by side, 1n rows with
one another, over and above thils the prior art discloses ar-
ranging alignment rails on the conveyor tracks. In this connec-
tion, for example, a beam 1s pivoted i1nto the conveyor track,
against which the conveyed products strike and by way of which
they are aligned. However, the relative spacings between each
of the product rows can consequently not be influenced during

operatlion or can only be 1nfluenced 1n a very limited manner.
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In addition, 1n thilis connection, only one alignment of complete
product rows 1s, as a rule, possible. Over and above this, as a
rule alignment rails can only be used when there 1s a suffi-

ciently large gap into which the alignment rail can be pivoted

1n each case on all the tracks between the fed product rows.

Proceeding from said known devices and methods, the object un-
derlying the invention 1s to overcome the above-described dis-
advantages of the prior art and consequently to create an 1im-
proved method and an 1mproved device, by means of which piece
products are able to be conveved further, having been separated
out from a product stream or product accumulation 1nto singles
and then aligned at identical or uniform spaces with respect to
one another and/or, where applicable, in groups of products.
This 1s to be possible 1n particular even 1n the case of chang-
1ng load situations, for example when the products are fed on
the 1nput side 1n an i1rregular, patchy or continuous product
stream. Consegquently, a device and a method for equalizing the
spacings between products, for forming product groups and for
aligning product rows or groups are to be created. Insofar as
the products are conveyed on several tracks arranged side by
side, the 1ndividual products located side by side on the
tracks are to be aligned with one another such that uniform
product rows and, where applicable, corresponding product
groups or product samples are formed. In this way it 1s to be
made possible to feed the individual products or product rows
or product groups, which follow one after another in the prod-
uct stream, 1n a controlled manner at exactly the precise mo-
ment 1n time and space to a following receilving device or fur-
ther processing device. Filnally, 1t 1s also an object of the
present 1nvention to accomplilish conveying of products that as
regards shape are 1rreqular, non-round or (right-)angled. The

conveying, 1n this case, 1s to be effected overall such that
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the products are treated in a gentle manner and 1n particular

are not damaged.

Salid object i1s achieved according to the invention by a method
for conveying piece products according to claim 1 for a single-
row product stream, 1.e. a product stream on one track, as well
as by a corresponding method according to claim 10 for convey-
1ng products on several tracks that are arranged side by side
and substantially parallel to one another. Over and above thils,
said object 1s achieved according to the 1nvention by a device
for conveylng plece products on one or several tracks that are
arranged side by side and substantially parallel to one another

according to claim 11.

A method and a device are consequently created according to the
inventlion for conveylng plece products on one or several tracks
that are arranged side by side and substantially parallel to
one another 1n such a manner that the products are separated
out from a product stream 1nto singles on each of the tracks
and then are conveyed further being at uniform spacings and/or
aligned 1n groups. In this case, the products are first of all
fed on each track as a single-row product stream on a first
conveylng device at a first speed. The products are then trans-
ferred to a second conveying device, which 1s arranged behind
the first conveying device in the conveving direction of the
products and which receives the products and conveys them fur-
ther at a second speed which 1s faster than the first speed,
wherein the respectively frontmost product in the product
stream 1s accelerated when beling transferred from the first
conveyling device to the second conveyling device and, as a re-
sult, by a gap being formed, 1s separated off from the product

stream, 1n the conveying direction. Finally the separated prod-
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ucts are aligned on the second conveying device 1n the convey-
ing direction at exactly the precise moment 1n time and space
by means of an entrainment device, wherein the entrainment de-
vice cooperates with the separated product and 1s moved forward
1n the conveying direction at a speed which 1s proportionate to
the second speed 1n such a manner that the entrainment device
brakes the separated product or continues to convey 1t at the

second speed or accelerates 1t further.

In a first preferred embodiment of the invention, the product
separated from the product stream 1s aligned on the second con-
veving device at exactly the precise moment 1n time and space
1n such a manner that the products or the product stream are

accumulated on the first conveying device flrst of all by means

of a first entrainment device which cooperates with the front
side of the frontmost product in the product stream in the con-
veying direction. The accumulated products are then released by
the first entrainment device for the transfer to the second

conveylng device by the first entralnment device freeing itself

from the product accumulation and being moved forward 1n the
conveylng direction at a speed which 1s faster than the first

speed of the first conveying device.

The first entrainment device 1s then moved in the region of the
second conveyilng device in the conveying direction at a speed

whiéh 1s equal to or slower than the second speed of the second
conveying device such that the first entrainment device cooper-

ates 1n the conveying direction with the front side of the
product separated from the product stream by said product being
moved from behind in the conveying direction toward the first
entrainment device and running up agalnst the same, i.e. is
braked by the same 1n relation to the second speed of the sec-

ond conveyling device. Sald single product is then moved further
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1n the conveying direction at the speed of movement of the

first entrainment device.

Once the respectively frontmost product of the product stream
has been separated from the product stream when belng trans-
ferred from the flrst to the second conveying device, the fol-
lowing, further products in the product stream are accumulated
once agalin on the first conveyling device by a second entrain-
ment device engagling in the gap formed between the preceding,
frontmost separated product and the further product stream and
cooperating 1n the conveying direction with the front side of
the next frontmost product 1n the product stream. As before-
hand, sald next frontmost product 1n the accumulated product
stream 1s then released by the second entrainment device for
transfer to the second convevyling device by the second entrain-
ment device freeing i1tself from said frontmost product in the
conveying direction and being moved forward in the conveying
direction at a speed which 1s faster than the first speed of
the first conveying device. On account of said release of the
frontmost accumulated product by means of the second entrain-
ment device, salid product, once agaln when being transferred to
the second conveylng device, 1s accelerated and as a result, by
once agaln forming a gap 1n the conveying direction, 1s sepa-

rated from the product stream.

When the second entrainment device i1is then moved (as the first
entrainment device beforehand) in the region of the second con-
veylng device 1n the conveying direction once agaln at a speed
which 1s slower than the second speed of the second conveying
device, the product separated last from the product stream runs
1n the conveying direction once agalin from behind against the
second entrainment device and runs agalnst the same such that

the second entrainment device cooperates once agalin with the
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front side of the separated single product and brakes it in re-

lation to the second speed of the second conveylng device.

Said afore-described operation 1s repeated in a corresponding

5 manner for each further, following product i1n the fed product
stream, 1.e. each further frontmost product from the accumu-
lated product stream 1s accelerated when being transferred from
the first conveying device to the second conveylng device and,
as a result, by a gap being formed, 1s separated from the prod-

10 uct stream. The relevant entrainment device, which has cooper-

ated 1nitially with the respective frontmost product for accu-
mulating the product stream, releases sald product by being
moved forward i1in the conveying direction at a speed which 1s
faster than the first speed of the first conveyling device on
15 which the product stream 1s fed. The relevant entrainment de-
vice 1s then braked i1in the reglon of the second conveyling de-
vice to a speed which i1s equal to or slower than the second
speed of the second conveying device such that the product re-
leased beforehand from the product stream by said entrainment
20 device once agaln runs up agalnst sald entralinment device and
1s braked by the same by said entrainment device cooperating

wilith the front side of the product.

In a second preferred embodiment of the invention, 1t can be

25 provided that the product separated from the product flow does
not approach the entrainment device from behind 1in the region
of the second conveying device and run up agalnst said entrain-

ment device which beforehand accumulated the product stream fed
on the first conveying device. In said second embodiment, it

30 can rather be provided that the product separated from the
product flow 1s engaged i1n the conveying direction from behind,
1.e. at 1ts rear side, by an entralnment device which is moved

1n the region of the second conveying device 1n the convevying
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direction at a speed that is equal to or faster than the speed
of the second conveying device such that the named entrainment

device pushes the relevant separated product from behind.

In each of the afore-described embodiments of the invention,
the achlevement 1s that the conveyed individual products are

aligned on the conveyor track by the relevant entrainment de-

vices at exactly the precise moment in time and space as the
products are controlled by the entrainment device, guided in a
controlled manner and, as reqgquired, accelerated or braked on
the second conveying device. As a result of the entrainment
gulding system, the individual products are conseguently not
transferred from the first conveying device to the second con-
veyling device simply 1n an uncontrolled manner but in a manner
that 1s precisely positioned and aligned so that, following the
second conveyling device, they are able to be transferred at ex-
actly the precise moment in time and space to the followilng

further processing device.

Said advantages according to the invention are useful in par-
ticular 1n the case of a multi-track embodiment where the prod-
ucts are conveyed on several tracks arranged side by side and

are transferred to a further processing device. In this case,

the consecutive conveying devices and in particular the en-
trainment devices which engage 1n the product stream and coop-
erate with the individual products, are controlled on the
Cracks that extend side by side such that the individual prod-
uct streams are synchronized with one another on the several
tracks 1in such a manner that, in each case, one product on one
track, after having been separated into singles from the prod-
uct stream, 1s aligned substantially with the respective prod-

ucts on individual selected tracks or on all of the other
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tracks such that the products on the relevant tracks are ar-
ranged substantially 1n a row side by side 1n a direction per-
pendicular to or at an angle to the conveying direction of the
products. In the case of the multi-track embodiment, the
achievement conseguently 1s that the products located side by
side on the tracks are aligned with one another at a higher de-
gree of precilision perpendicular to or at an angle to the con-
veylng direction, by being accelerated or delayed in a targeted
manner by the entrainment devlices on the i1ndividual tracks such
that the products located side by side on the several tracks
are able to be transferred at the end of the conveyor section
1n a synchronous manner, 1.e. aligned at exactly the precilse
moment 1n time and space, to a following further processing de-

vice or a product receiliving means.

By means of the device according to the i1nvention and the
method according to the invention, it can finally also be
achieved 1n particular that not only (circular) round products
but also i1rregular or unshapely or (right-)angled products are
able to be conveyed and aligned 1n a precise manner. This 1s
achieved, 1in particular, as a result of the respectively front-
most product of an accumulated product stream belng able to be

separated from the product stream by means of consecutive

(belt) conveyling devices by a gap or a clearance Or a space be-

ing formed, the entrainment devices, which subseqguently take

care of the precise alignment of the individual products, being
able to engage 1in said formed gap and consequently take hold of

the products and guilide them i1in a controlled manner.

Further details and advantages of the invention are produced
from the following detaliled description of exemplary embodi-

ments by way of the accompanylng drawlngs.
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Fig. 1 shows a schematic representation of a view from the
side of the conveying device according to the 1nven-

tion 1n a first position;

Figs. 2-5 show the conveying device according to the invention

from fig. 1 1in a sequence of further positions;

Figs. ©6-9 show another embodiment of the conveying device ac-
cording to the invention in a corresponding seguence

of different positions.

A schematic representation of a view from the side of the con-
veylng device for piece products P or Pl-Pn 1s shown in fig. 1.
In this connection, the products P are fed as a product stream
PS on a first conveying device Tl to the overall device. In
fig. 1, said products P1l-Pn coming from the left are fed on a
first conveying device Tl, e.g. a conveyor belt, and are run to
the right through the device. At the right-hand end of the
overall device, the products P are then transferred to a device

for further processing, for example for packaging the products.

Fl1g. 1 shows a schematic representation on the input side of
two products Pl, P2 which are located one behind another in the
accumulation and typically impact agalinst one another. Follow-
ing the product Pl shown, i.e. coming from the left in the fig-

ures, further products P3-Pn then follow in the product accumu-

lation PS, as can also be seen schematically from

figs. 2 to 9. Said products P can be, for example, long-life
baked goods, for example biscuits. As has been explained in the
introduction, these types of products can have, for example, a
substantially round form, in the present device, however, in
particular also non-round, irregularly shaped and/or angular

products being able to be conveved.
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In the device according to the i1nvention, the 1ndividual prod-
ucts P1-Pn are gradually separated from the continuously or 1in-
termlttently fed product accumulation or product stream PS,
aligned, conveved further and fed to a further processing de-
vice connected downstream by means of several, but at least two
conveying devices, such as, for example, conveyor belts T1l, T2,
T3, as well as by means of several, but at least two entrain-
ment devices M1, M2, M3. As can be seen from fig. 1, several
entrainment devices M1, M2, M3 are arranged above two or more
conveying devices T1l, T2, T3 for this purpose. The first, sec-
ond and third conveying devices T1, T2, T3, 1in this case, can
be cilrculating band conveying devices, belt conveying devices
or chaln conveying devices and in the present case are prefera-
bly conveyor belts. Said conveyor belts run at different
speeds, typically the speed vZ2 of the second conveyor belt T2
being faster than the speed vl of the first conveyor belt Tl on
the 1nput side. As 1s explained further in more detail below,
the third conveyor belt T3 can be provided as an option. In
sald case, the speed v3 of the third conveyor belt T3 is typi-
cally faster than the speed v2 of the second conveyor belt T2Z.

The entrainment devices M1, M2, M3 are attached to circulating

drive bands, drive belts or drive chains and can either be fas-

tened 1n a rigid, fixed manner or can be realized so as to be

pivotable, then being actuated, for example, over curved

tracks. The first, second and/or third entrainment means M1,

M2, M3, 1n this case, can be moved independently of one an-
other, 1.e. they are actuated and driven independently of one
another. In this connection, the so-called racetrack principle
1s applied such that a corresponding so-called multi-lane race-
track 1s referred to in dependence on the number of drive belts

on which the respective entrainment means M1 or M2 or M3 are
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located. Therefore, insofar as, for example, three drive belts
that are arranged side by side but are actuated 1ndependently
from one another are provided for the entrainment devices, a
three-lane racetrack 1s referred to. In this case, the first
entrainment device M1l 1s situated on a first drive belt, the
second entrainment device M2 1s situated on a second drive belt

and the third entrainment device M3 18 situated on a third

drive belt. Each drive belt, in this case, can comprise respec-
tively just one single entrainment means or several entrainment
means. In the event of several entrainment means, these are
then arranged at fixed spacings from one another on the drive

belt and, as regards their movement, are consequently independ-

ent of one another and synchronous with one another. Each of

the above-mentioned wvariants or comblinations thereof are con-

ceivable for the conveying device according to the invention.

The use of entrainment means M1, M2, M3 which are actuated by
means of a curved track, 1.e. typically mounted so as to be

pivotable in the conveying direction of the products, is recom-

mended for i1mproved and more reliable engagement, i1.e. the in-

dividual entralnment means M1, M2, M3 pivoting or dipping into
a gap L or a space which 1s created when an individual product

P 1s separated from the product stream PS on account of the ac-

celeration of the product P (as 1s described further in more
detall below). These types of actuated entralnment means can
also dip i1nto the respective gap L without any problem even in
the case of very small gaps L, substantially without touching
the product P and consequently, where applicable, without dam-
aging 1it. Said embodiment is advantageous in particular in the

case of tall or thick products P.
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In a further advantageous realization variant of the overall

device, it 1s possilble for the conveying devices and 1n partic-

ular the second conveyling device (conveyor belt TZ) to comprise
vacuum devices which suck up the conveyed products P and hold
them 1n this way on the conveyor belt by increasing the fric-
tion between product and conveyor belt. In the case of said em-
bodiment, the acceleration of the product P can be signifi-
cantly i1ncreased by way of a speed jump, 1.e. for example at a
transition from the first convevyor belt Tl to the second con-

veyor belt TZ2. In addition, the reliability of conveying the

product at the gap L created as a result of the speed jump be-
tween the remaining fed product stream PS and the product P
separated therefrom can be increased as a result of correspond-
1ng vacuum devices on the second conveyor belt T2 (as 1s ex-

plained further below).

All the components described beforehand are situated 1in a cor-
responding manner substantially 1n a single-row conveyling de-
vice according to the i1nvention where the products are fed sub-
stantially as a single-row or single-row product stream PS and
are run continuously through the conveying device substantially
on a linear track. In practice, however, to i1ncrease output, as
a rule multi-track conveying devices are provided where several
tracks are arranged side by side and substantially parallel to
one another. On each of said several tracks, the products are
conveyed substantially 1n the same manner as described above,
and each of said several tracks includes substantially the same

above-described components as 1n the single-row version.

In the case of the multi-track embodiments, the individual
tracks can operate independently of one another, 1.e. are con-
trolled and driven individually 1n each case. As an alternative

to thils, however, the several tracks can also be controlled and
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driven together or in groups. Insofar as the individual prod-
ucts on the tracks arranged side by side are to be transferred
together or at the same time and aligned with one another sub-
stantially in a row to a following further processing device at
the end of the conveying section, 1t 1s essential 1n the case

of the multi-track embodiment for the individual conveyor

tracks and 1n particular the first, second and third conveying
devices Tl, T2, T3 arranged on each conveyor track as well as
the respective first, second and third entrainment devices M1,
M2, M3 to be controlled such that the individual product
streams on the relevant tracks are synchronized wilith one an-
other 1n such a manner that in each case one product on a
track, after being separated 1nto singles from the product
stream, 1s aligned substantially with the respective products
on 1ndividual selected tracks or on all of the other tracks
such that the products on the relevant tracks are aligned in a
row Or are arranged slde by side for the transfer to the fol-
lowing further processing device, a row of this type, depending
on the requirement, running 1n a direction perpendicular to or

at an angle to the conveying direction of the products.

As has already been mentioned with reference to fig. 1, the in-
dividual products Pl, P2 .. Pn 1n a product stream PS, coming
from the left 1in the drawing, are fed 1nto the overall device
on the conveyor belt Tl. The speed vl of the convevyor belt T1,
in this case, can be in advance of the product throughput, the
speed vl being able to be substantially identical to the prod-
uct throughput (1n quantity per unit time) times the product

length times the advance.

By means of a first entrainment means M1, which projects into

the conveying path of the products P, the products P are accu-
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mulated in the product stream PS (see fig. 1). In this connec-
tion, the first entrainment means Ml essentially stands still
or 1s moved in the conveying direction at a speed vMl which 1s
slower than the speed vl of the first conveyor pelt Tl. In this
way, the products P 1n the product stream PS run against the

entrainment means M1, the entrainment means M1l cooperating 1in

the conveying direction with the front side of the frontmost

product Pl 1n the product stream PS. Insofar as several product
tracks are arranged side by side, the same applies to the first
entrainment means Ml on all product tracks. In this connection,

the respective first entrainment means M1l of the several tracks

can be synchronlzed with one another such that the respectively
frontmost products Pl on all the relevant tracks are already

allgned with one another here substantially perpendicular to

the conveying device and are situated at a level. As an alter-
native to this, 1t can be provided on each track in place of
separate first entralinment means Ml that the entralnment means
M1l extends beyond all the tracks, for example 1n the form of a
crossbeam, as a result of which all the first products Pl on
the relevant tracks are then siltuated at a level 1n all cases
perpendicular to the running direction. The advantage of said
last—named embodiment 1s that control and synchronization of
the i1ndividual entrainment means M1l of the several tracks with
one another 1s not necessary. In every case, the entrainment
means M1l can already bring about at said position on the con-
veyor tracks, at exactly the precise moment 1n time and space,

an alignment of the i1ndividual products 1n the conveying sec-
tion or i1in the conveylng direction, 1in particular for forming

regular spaclng between the consecutive products.

As soon as the products P on the flrst conveyor belt Tl have
been accumulated correctly by means of the first entrainment

means M1, the accumulated products P can be released by the
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first entrainment means M1l for transfer to the second, subse-
quent conveying device (conveyor belt T2). As can be seen 1in
fig. 2, the entrainment means M1l 1s moved quickly to the right
for this, i.e. in the conveying direction, at a speed vMl which

1s faster than the speed vl of the first conveyor belt Tl.

The released products can now conseguently be moved further in-

itially at the speed vl of the conveyor belt T1l, the respectilve

frontmost product (product Pl 1n fig. 2) then being pushed over
the belt transition, 1.e. transferred to the subsequent second
conveyling device (conveyor belt TZ2). The conveyor belt T2 1is

moved at a speed vZ2 which 1s faster than the speed vl of the

first conveyor belt Tl. As soon as the frontmost product Pl 1s

then situated to a greater extent on the conveyor belt T2, said
product Pl 1s accelerated to the speed vZ of the second con-
veyor belt T2. As a result of said speed jump, a gap L or a
space or a clearance 1s created in the conveying direction be-
tween sald frontmost product Pl and the next product P2 follow-

ing 1in the product stream PS, which 1s still situated predomi-

nantly on the first conveyor belt Tl and consequently continues

to be moved only at the slower speed vl of the first conveyor
belt Tl (see fig. 3). The previous frontmost product Pl of the

product stream PS 1s separated 1in this way from said product

stream such that now the following product P2 1s the frontmost

product 1n the product stream PS.

As can be seen from figs. 3 to 5, the following further prod-
ucts P2-Pn 1n the product stream PS are now once agailin accumu-
lated on the first conveyor belt Tl, after the preceding prod-
uct Pl has been separated from the product stream PS, as de-
scribed beforehand. For this purpose, a second entrainment
means MZ2 engages 1n the gap L whilich 1s created between the pre-

ceding separated product Pl and the remaining, further product
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stream PS. In this case, the second entralinment means M2 coop-
erates once agaln 1in the conveying direction with the front
side of the next frontmost product P2 1in the product stream PS,
i.e. the product stream PS runs in the conveying dilrection
against the entrainment means MZ, namely once agaln on account
of belng conveyed by the first conveyor belt Tl at the speed
thereof vl. In a manner corresponding to the entralnment means
M1 beforehand, the entrainment means M2 remalns still or 1s
moved at a speed vMZ2 which 1s slower than the speed vl ot the
first conveyor belt Tl. The entrainment means M2 consequently
holds back the following products P2-Pn 1n an accumulation once
again. The same applies to the entrainment means MZ 1n further
product conveying tracks which are present, where applicable,
and are arranged side by side, the individual entralnment means
M2 of the individual tracks preferably once agaln belng syn-
chronized with one another such that they align the now respec-
tively frontmost products P2 of the several tracks with one an-

other substantially 1n a row transversely beyond the tracks.

In a manner corresponding to how 1t has been described before-
hand for the first entrainment means M1, the products PZ2-Pn ac-
cumulated on the first conveyor belt Tl by the entrainment

means MZ2 are then released by the second entrainment means MZ

for transfer to the second conveyor belt TZ2. In this case, the

second entrainment means MZ2 i1s moved forward once agaln 1n the
conveying direction at a speed vMZ which i1s faster than the
speed vl of the first conveyor belt Tl. As soon as the now
frontmost product P2 then passes by way of a fairly large part
into the region of the second conveyor belt TZ, sald product PZ
1s separated from the product stream PS on account of the
faster speed vZ2 of the second conveyor belt T2 and 1s acceler-
ated by means of the second conveyor belt T2, as a result of

which a gap L 1s now formed between sald separated product P2
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and the further products P3-Pn remaining 1n the product accumu-

lation PS.

As has been explained above 1n conjunction with figs. 1 and 2,
the first entrainment means M1, after the accumulation of the
product stream PS, 1s freed from the engagement with the front-
most product Pl of the product stream PS and 1s moved quickly
to the right (in fig. 2) 1nto the region of the second conveyor

belt T2. Here, the entrainment means Ml 1s braked and 1s then

moved further at a speed vMl which at most 1s equal to, but
preferably slower than the speed vZ of the second conveyor belt
T2. As a result, the first product Pl, separated beforehand
from the product accumulation PS, on account of belng conveyed
on the second conveyor belt TZ, runs from behind against the
first entrainment means M1 such that the first entralnment
means M1 cooperates in the conveying direction with the front
side of the separated product P1 (cf. fig. 4). The entrainment
means M1 consequently holds back the product Pl and aligns 1t
at exactly the precise moment 1n time and space such as 1s nec-
essary for conveying it further and/or transferring it to a

further processing device connected downstream.

As an option, a third conveyor belt T3 can be provided connect-

1ng to the second conveyor belt T2, to which third conveyor
belt the products P are transferred from the second convevor
belt T2. The conveyor belt T3 runs typilcally at a speed v3
which 1s equal to or faster than the speed vZ2 of the second

conveyor belt TZ2. The speed v3 of the third conveyor belt T3
ensures that the products P are at specific spacings 1n the
conveylng dlrection 1n dependence on the throughput. The speed
v3 of the third conveyor belt T3, in this case, 1s typilically
equal to the product throughput (1n quantity per unit time)
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times the distance between product centers in the conveying di-

rection.

The frontmost product Pl, which 1s separated from the product
accumulation PS and is initially held back 1n the region of the
second conveyor belt T2 or, insofar as present, 1n the region
of the third conveyor belt T3, by the entrainment means Ml and
is aligned correctly as a result, as has been described above
in detail, is then released from the engagement with the en-
trainment means M1l in the region the second conveyor belt T2 or
in front of the end thereof or, 1insofar as present, 1n the re-
gion of the third conveyor belt T3, or in front of the end
thereof, by the entrainment means M1l being moved forward 1in the
conveying direction and consequently away from the product Pl
at a speed vMl which i1s faster than the speed vZ of the second
conveyor belt T2 or the speed v3 of the third conveyor belt T3.
Said release of the product Pl can also be effected as an al-
ternative to this or in addition to it as a result of the first
entrainment means M1 simply moving out of the conveying sec-
tion, i1.e. out of the engagement with the product Pl. This 1s a
typical movement of an entrainment means attached to a clrcu-
lating drive belt, as a result of which the entralnment means

pivots out of the conveying section and back again to the drive

belt on the side located opposite the conveying section, 1i.e.
is moved to the start of the conveying section (as can be seen
in fig. 5). At the start of the conveying section, the relevant
entrainment means can then pivot 1into the conveying section
again and once again bring about a product accumulation 1in a
manner corresponding to as beforehand and then take hold of a
next product P separated from the product accumulation PS and

hold it back and consequently align 1t.
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In the multi-track embodiment of the conveyling device, the
products Pl conveyed on the tracks arranged side by side and
located 1in a row side by side are released as a result of re-
lease, preferably simultanecusly, from the engagement with the
respective entrainment means M1 on each of the tracks 1n order
to be able to be transferred, for example simultaneously and 1n
an ordered manner, as a transversely running product row to a
further processing device connected downstream. In this way, a
product pattern or a product matrix or a product carpet can be
created with tracks and rows that are arranged and aligned 1n a

manner that 1s as required and correct.

In an alternative embodiment of the conveying device accordiling
to the invention which is shown in figs. 6 to 9, 1t can be pro-
vided that the individual product separated from the product
stream 1s not aligned by the leading filrst entralinment means
M1, against which the product Pl runs from behind. In said al-

ternative embodiment, 1t can be provided rather that the sepa-

rated product Pl (cf. figs. 6 and 7) 1s aligned by a trailing
entrainment means M2 which runs up agalnst the product Pl from
behind in the conveying direction and as a result pushes 1t. It
can be provided specifically in thils case that the second en-

trainment means M2 i1is moved 1n the region of the second con-

veyor belt T2 in the conveying direction at a speed vM2 which
1s at least equal to, but preferably faster than the speed vZ
of the second conveyor belt TZ2. In this way, the second en-
trainment means M2 cooperates in the conveying direction with
the rear side of the leading product Pl that was previously

separated from the product stream PS and as a result pushes 1t.

In a further development of salid alternative embodiment, 1t can
be provided that, simultaneously or 1n rapid successlon, two

entrainment means, namely a second entralnment means M2 and a
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third entrainment means M3, pivot into the gap L which 1s cre-
ated as a result of separating the frontmost product Pl from
the product stream PS (cf. fig. 7). The third entrainment means
M3 backs up the further products P2-Pn 1in the product stream PS
on the first convevor belt T1l, once the respective preceding
frontmost product Pl of the product stream PS has been sepa-
rated, as described above, from the product stream PS. In this
case, the third entrainment means M3 cooperates 1n the convey-
ing direction with the front side of the next frontmost product

P2 in the product stream PS {(cf. fig. 8).

As described beforehand, the second entrainment means MZ 1S
moved in the meantime in the region of the second conveyor belt
T2 in the conveving direction at a speed vMZ2 which 1s at least
equal to and preferably faster than the speed vZ of the second
conveyor belt T2. As a result, the second entrainment means MZ
cooperates in the conveying direction with the rear side of the
preceding separated product Pl and consequently pushes 1t from
behind, as a result of which 1t once again correctly aligns 1t

(cf. Fig. 8).

As shown in fig. 9, the separated product Pl 1s finally re-

leased from the engagement with the second entrainment means M2
in the region of or at the end of the second conveyor belt T2,
by said convevyor belt being moved further i1n the conveying di-
rection at a speed vMZ2 which 1s slower than the speed vz of the
second conveyor belt TZ. As an alternative to this or 1n addi-

tion to 1t, the release of the product can be effected once
again Pl as a result of the second entrainment means MZ2 beling
moved out of the conveying path of the second conveyor belt TZ,
for example by the entrainment means MZ being pivoted out of
conveyling section by means of the drive belt and running back

agaln to the start of the conveying section on the drive belt.
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The further products P2-Pn accumulated within the framework of
sald alternative embodiment of the third entrainment means M3
in the following product stream PS are finally released gradu-
ally and individually by the third entrainment means M3 for
transfer to the second conveyor belt T2, substantially 1n the
manner corresponding to that described above for the first en-
trainment means M1 and the second entrainment means MZ. For
sald product release, the third entrainment means M3 1s freed
from the engagement with the now frontmost product P2 of the
accumulated product stream PS by being moved forward in the
conveving direction at a speed vM3 which 1s faster than the
speed vl of the first conveyor belt Tl. The relevant frontmost
product P2 of the product accumulation PS 1s consequently once
again transferred to the second conveyor belt T2 and acceler-
ated, once again a gap being formed between said separated
product P2 and the next frontmost product P3 following in the
product accumulation. A next entralnment means can then engage
in sald formed gap 1n the further sequence 1n a manner corre-

sponding to that described above.

In the case of said previously described alternative embodi-
ment, 1n dependence on requirement and 1n dependence on the ge-
ometric realization, 1t 1s possible, as an option, to attach,
for example, the first entrainment means M1l and the third en-
trainment means M3 on the same drive belt. By way of said drive
belt, the first entrainment means M1l and the third entralnment
means M3 are consequently moved simultaneously and at a fixed
spacing with respect to one another. When the first entrainment
means M1 then, for example, releases the product and 1s moved
accordingly forward, the thilird entrainment means M3 1s also

able to be moved at the same time. As soon as a sufficient gap

1s created between the separated product and the followlng
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product stream, the third entralinment means M3 can then dip
into said gap between the products substantially simultaneously

or together with the second entrainment means M2Z.

Along with the advantages described 1n the introduction which
are obtained by the conveyling device according to the 1nven-
tion, 1t is also possible to increase, for example, the preci-
sion of the positioning of the products as a result of the pro-
cedure according to the i1invention for releasing the products
when the product speed and the conveyor belt speed are substan-
tially equal or approximately equal when the products are dis-

charged. Over and above this, as a result of controlling the

release movement in a sultable manner, 1t 1s posslble to create

almost arbitrary spacings between the products or product rows
(in the case of the multi-track realization) that are gradually

discharged one after another.



10

15

20

25

30

CA 029b6542 2017-01-27

2]

Claims

1. A method for conveving piece products (P; Pl to Pn) 1n
such a manner that the products (P; Pl to Pn) are separated out
from a product stream (PS) into singles and then are conveyed
further being at uniform spacings and/or aligned in groups,
characterized by the following steps:

- feeding the products (P; Pl to Pn) as a single-row product
stream (PS) on a first conveying device (Tl) at a first speed
(vi);

- transferring the products (P; Pl to Pn) to a second conveying
device (T2), which is arranged behind the first conveylng de-
vice (T1l) in the conveying direction of the products (P; Pl to
Pn) and on which the products (P; Pl to Pn) are conveyed at a
second speed (v2) which 1s faster than the first speed (vl),
wherein the respectively frontmost product (Pl) 1in the product
stream (PS) 1s accelerated when being transferred to the second
conveying device (T2) and, as a result, by a gap (L) beilng
formed, 1s separated off from the product stream (PS) 1in the
conveylng direction;

- aligning the separated product (Pl) at exactly the precise
moment in time and space 1in the conveyling direction on the sec-
ond conveying device (T2) by means of an entralnment device
(M1, M2), which cooperates with the separated product (P1l) and
which 1s moved forward in the conveving direction at a speed
(vM1, vM2) which i1s proportionate to the second speed (vZ) 1n
such a manner that the entrainment device (M1, M2Z) brakes the

separated product (Pl) or conveys 1t further at the second

speed (v2) or accelerates 1t.

2. The method as claimed 1n claim 1, characterized by the

following further steps:
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- accumulating the products (P; Pl to Pn) on the first convey-

ing device (Tl) by means of a first entrainment device (M1)
which cooperates in the conveying direction with the front side
of the frontmost product (Pl) 1n the product stream (PS);

- release of the accumulated products (P; Pl to Pn) by the
first entrainment device (M1l) for transferring the products (P;
Pl to Pn) to the second conveying device (T2), by the first en-
trainment device (M1l) being moved forward i1in the conveying di-
rection at a speed (vMl) which 1s faster than the first speed

(vl) of the first conveying device (T1l).

3. The method as claimed 1n claim 2, characterized 1in that

the first entrainment device (Ml) 1s moved 1n the region of the
second conveying device (TZ2) 1in the conveying direction at a
speed (vMl) which i1s equal to or slower than the second speed
(v2) of the second conveying device (TZ2) such that the first
entrainment device (M1) cooperates 1n the conveying dilrection
with the front side of the product (Pl) separated from the
product stream (PS) by said product (Pl) running up against the

first entrainment device (M1l) 1n the conveying direction.

4. The method as claimed 1n one of the preceding claims,
characterized by the followling further steps:

- accumulating the further products (P2 to Pn) 1n the product
stream (PS) on the first conveying device (T1l) by means of a
second entralnment device (MZ), once the respectively preceding
frontmost product (P1l) of the product stream (PS) has been sep-
arated from the product stream (PS) when belng transferred to

the second conveying device (T2), wherein the second entrain-
ment device (M2) engages 1n the gap (L) formed between the pre-
ceding separated product (Pl) and the further product stream

(PS) and cooperates 1n the conveying direction with the front
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side of the next frontmost product (P2) in the product stream
(PS);

- release of the accumulated products (PZ to Pn) by the second
entrainment device {(M2) for transferring the products (P; P2 to
Pn) to the second conveying device (T2) by the second entrain-
ment device (M2) being moved forward 1in the conveying direction
at a speed (vM2) which i1s faster than the first speed (vl) of

the first conveying device (T1).

5. The method as claimed in claim 4 1n dependence on either
of claims 1 or 2, characterized i1n that the second entrainment
device (MZ2) is moved in the region of the second conveying de-
vice (T2) in the conveying direction at a speed (vM2) which 1s
equal to or faster than the second speed (vZ2) of the second
conveying device (T2) such that the second entrainment device
(M2) cooperates in the conveying direction with the rear side
of the preceding product (Pl) separated from the product stream

(PS) and as a result pushes said product.

0. The method as claimed in either of claims 1 or 2, charac-
terized by the following further steps:

— accumulating the further products (P2 to Pn) 1n the product
stream (PS) on the first conveying device (T1l) by means of a
third entrainment device (M3), once the respectively preceding
frontmost product (Pl) of the product stream (PS) has been sep-
arated from the product stream (PS) when belng transferred to
the second conveying device (TZ2), wherein the third entrainment
device (M3), together with a second entralinment device (M2),
engages 1n the gap (L) formed between the preceding separated
product (Pl) and the further product stream (PS), wherein the
third entrainment device (M3) cooperates 1n the conveyling di-
rection with the front side of the next frontmost product (P2)

1n the product stream (PS);



10

15

20

29

30

CA 029b6542 2017-01-27

30

- wherein the second entrainment device (MZ2) 1s moved 1n the
region of the second conveying device (TZ2) 1n the conveying di-
rection at a speed (vM2) which 1s equal to or faster than the
second speed (v2) of the second conveying device (T2) such that
the second entralnment device (M2) cooperates 1n the conveying
direction with the rear side of the preceding product (Pl) sep-
arated from the product stream (PS) and as a result pushes 1t;
- release of the accumulated products (P2 to Pn) by the third

entrainment device (M3) for transferring the products (P2 to

Pn) to the second conveying device (T2) by the third entrain-
ment device (M3) being moved forward in the conveying direction
at a speed (vM3) which i1is faster than the first speed (vl) of

the first conveying device (T1).

7. The method as claimed in one of the preceding claims,

characterized by the followling further step:

- transferring the products (P; Pl to Pn) to a third conveying
device (T3) which 1s arranged 1n the conveying dilrection of the
products (P; Pl to Pn) behind the second conveyling device (T2)
and on which the products (P; Pl to Pn) are conveyed at a third

speed (v3) which 1s equal to or faster than the second speed

(Vv2) .

8. The method as claimed i1in claim 3, characterized by the
following further step:

— release of the separated product (Pl) from the engagement
with the first entrainment device (M1l) 1n the region of the
second conveying device (T2) by the first entrainment device
(M1) being moved forward 1n the conveyling direction at a speed
(vM1l) which 1s faster than the second speed (vZ2) of the second
conveylng device (T2), or by the first entrainment device (M1l)
being moved out of the conveying direction of the second con-

veylng device (T2).
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9. The method as claimed in claim 5 or 6, characterized by
the following further step:

- release of the separated product (Pl) from the engagement
with the second entrainment device (M2) in the region of the
second conveying device (T2) by the second entrainment device
(M2) being moved forward in the conveying direction at a speed
(vM2) which is slower than the second speed (vZ) of the second
conveying device (T2), or by the second entrainment device (M2)
being moved out of the conveying direction of the second con-

veylng device (TZ2).

10. The method for conveying piece products (P; Pl to Pn) on
several tracks which are arranged side by side and substan-
tially parallel to one another, wherein the products (P; Pl to
Pn) are separated out from a product stream (PS) into singles
on each of the tracks and then are conveyed further being at
uniform spacings and/or aligned in groups (PG), characterized
by the following steps:

- conveying the products (P; P1 to Pn) on each of the tracks by
way of a method for conveying piece products (P; P1 to Pn) ac-

cording to one of claims 1 to 9; and

- controlling the first and/or second and/or third conveying
devices (T1l, T2, T3) and/or the first and/or second and/or
third entrainment devices (M1, M2, M3) on the several tracks
such that the individual product streams (PS; Pl to Pn) on the
several tracks are synchronized with one another 1n such a man-
ner that in each case one product (Pl to Pn) i1s aligned on a
track, after being separated out 1nto singles from the respec-
tive product stream (PS), substantially wlth the respective
products (Pl to Pn) on i1ndividually selected or all of the
other tracks such that the products (Pl to Pn) are arranged

substantially in a row side by side on the relevant tracks 1n a
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direction perpendicular to or at an angle with respect to the

conveyling direction of the products (Pl to Pn).

11. A device for conveylng plece products (P; Pl to Pn) on one
or several tracks, which are arranged side by side and substan-
tially parallel to one another, 1n such a manner that the prod-
ucts (P; Pl to Pn) are separated out from a product stream (PS)
into singles and then are conveyed further being at uniform
spacings and/or aligned in groups (PG), characterized 1n that
sald device operates by using a method as claimed in one of
claims 1 to 10, wherein 1t comprises the following features:

- a first conveying device (Tl) for feeding the products (P; Pl
to Pn) on each track as a single-row product stream (PS) at a
first speed (vl);

- a second conveying device (TZ2), which 1s arranged 1in the con-
veyving direction of the products (P; Pl to Pn) behind the filrst
conveying device (T1l), for receiving the products (P; Pl to Pn)
from the first conveying device (T1l) and for conveyling the
products (P; Pl to Pn) further at a second speed (vZ2) which 1is
faster than the first speed (vl), wherein the respectively
frontmost product (Pl) in the product stream (PS) 1s acceler-
ated when being transferred from the first conveyling device
(T1l) to the second conveying device (T2) and, as a result, by a
gap (L) being formed, 1s separated off from the product stream
(PS) 1n the conveying direction, ;

- an entralnment device (M1, M2) for aligning the separated
product (Pl) at exactly the precise moment 1n time and space

in the conveying direction on the second conveying device (T2),
wherein the entrainment device (M1, M2) cooperates with the
separated product (Pl) and 1s moved forward in the conveying
direction at a speed (vMl, vMZ2) which 1s proportionate to the

second speed (vZ2) 1n such a manner that the entrainment device
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(M1, M2) brakes the separated product (Pl) or conveys 1t fur-

ther at the second speed (vZ2) or accelerates 1t.

12. The device as claimed in claim 11, characterized 1in that,
as an optlion, saild device additionally comprises a third con-
veying device (T3), which 1s arranged 1n the conveying direc-
tion of the products (P; Pl to Pn) behind the second conveying
device (T2), for receiving and conveying the products (P; Pl to
Pn) further at a third speed (v3) which 1s equal to or faster
than the second speed (v2), and 1n that said device comprises a
first entrainment device (Ml), a second entrainment device (M2)
and, as an option, additionally a third entrainment device (M3)

for engagement with the products (P; Pl to Pn).

13. The device as claimed in claim 12, characterized 1n that
the first, second and third conveying devices (T1l, T2, T3) are
circulating band conveying devices, belt conveyling devices or

chaln conveylng devices.

14. The device as clailmed 1n either of claims 12 or 13, char-
acterized 1n that the entrainment devices (M1, M2, M3) are at-
tached on circulating drive bands, drive belts or drive chains
which are arranged next to the convevying devices (T1l, T2, T3),
wherein the first and/or second and/or third entrainment de-
vices (M1, M2, M3) are actuatable and drivable independently of

one another (so-called multi-lane racetrack).

15. The device as claimed in claim 14, characterized 1in that
one or several entrainment fingers, which are mounted in a sta-
tionary manner or so as to be pivotable 1n a controlled manner
in the conveying direction of the products (P; Pl to Pn), are

attached 1n each case on the drive bands, drive belts, drive
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chains of the first and/or second and/or third entrainment de-

vices (M1, M2, M3).

16. The device as claimed in one of claims 11 to 15, charac-
terized in that the first and/or second and/or third conveying
devices (T1l, T2, T3) comprise vacuum devices which suck up the

products (P; Pl to Pn) and hold them on the conveying devices

(Tl, T2, T3).
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