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ABSTRACT OF THE DISCLOSURE

In a plant for making and packaging cilgarettes, comprising a
plurality of cigarette-making machines and a plurality of ma-

chines for packaging cigarettes in packs, the makers and pack-

ers are combined in a number of modules. The output sides of
the modules comprising makers and the input sides of the mo-
dules comprising packers are arranged 1n side-by—-side rela-

tionship and face a central transport track on which driver-
less, remotely controlled transport vehicles circulate in one
direction. Furthermore, there is provided at least one store
which is situated at the transport system with at least an
input and an output side and which serves as a buffer between
the makers and the packers. The transport system 1s completely
isolated from other transport systems with which packaging

materials are supplied to the various modules.



Plant for Making and Packaging Cigarettes

BACKGROUND OF THE INVENTION

1. Field of the invention

rettes, comprising a plurality of cigarette-making machines
(makers), a plurality of machines for packaging cigarettes
(packers), at least in packs, 1f necessary in cartons and bo-
xés, a first transport system for the transport of the manufac-
turing materials to the clgarette-making machines and packaging

machines, and a second transport system for the transport of
cilgarettes in containers from the cigarette-making machines to
the packaging machines or from the clgarette-making machines

via an intermediate store to the packaging machines.

For the sake of simplicity, the clgarette-making machines are
Called hereinafter "makers" and the various types of cigarette-

packaging machines are called "packers".

2. Description of the Prior Art

e p—— A

Systems according to the preamble of Claim 1 are known, for
example from Applicant's German Offenlequngsschrift 40 18
266.5. In those systems, each maker which produces the ciga-
rettes from the manufacturing materials supplied, i. e., the
tobacco blend, the cigarette paper, and, as the case may be,
the filter material, is associated with a particular packer
line which packages the cilgarettes arriving from the maker in
packs, the same in cartons, and the latter 1n boxes. If making
and packaging only one particular type of cigarette in a par-
ticular pack are of interest, such systems are qulte suitable.

But 1n the cigarette-making industry there is a trend to offer
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the greatest possible number of types of clgarettes. For exam-
ple, for one brand of cigarettes there exist seven different
types of cigarettes (length, imprint, lights blend, etc.) which
must be packaged for various countries in about 80 different
versions of packs. It is not possible to operate for this pur-
pose 7 different makers and 80 different packers 1in side-by-
slde relationship. At least some of the resulting 80 production
units would not be used to capacity since only relatively small
quantities of some of the versions in certain packs will have
to be produced; on the other hand, the unit composed of maker
and packer would often not be adequate for other clgarettes and
packs produced on a larger scale so that a plurality of such
units would have to be operated in side~-by-side relationship

for that purpose.

In order to produce such a variety of versions one must either
frequently refit exlsting production and packaging lines, which
means extended down times of the system, or make use of the
possibility of storing the cigarettes produced by the maker in
so-called storage shelves, to collect these shelves, and to
keep them in intermediate storage or to transport them immedi-
ately to the packer. This procedure is very costly and prone to

failure. In addition, this procedure is very labour intensive.

SUMMARY OF THE INVENTION

In order to overcome the cited difficulties inter alia, the
invention specifically solves the problem of configuring a
productibn system according to the preamble of Claim 1 in such
a way that 1t cannot only be easily operated automatically but
that it is also highly adaptable, i.e., that it can be switched
from one type of cigarette to another and from one type of pack

to another. Nevertheless, the system according to the invention

1s to facilitate simultaneous production of 1lots of wvarious

clgarettes of various dimensions in different packagings.

Adaptability of the production units also means that machines

of various capacity classes (fast running and slower machines)

can be integrated into that system.
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The invention solves this problem by modifying the system de-
fined in the preamble of Claim 1 in accordance with the charac-

terising features recited in that claim.

There the cilgarettes can either be inserted into the containers

proper by the container-filling and container-handling stations
or first be put 1into storage shelves which are then inserted

into the contailners.

On this occasion, the vehicles circulating in one direction on
the transport path of the second transport system are loaded
with containers filled with finished cigarettes from each maker
of each of the maker modules - more precisely from the respec-
tive contailner-filling and container-handling stations. These

containers are either supplied to the intermediate store or

directly to the packer designated for the cigarettes from the
respective maker, as required. The vehicles of the second
transport system then return into the circulation 1in order to
collect once more a completed container from the same maker or
from another maker and to transfer it into the store or to the
packer. Empty contalners are transported from the packer to the

store or to the maker.

The system can be operated by computer control practically
fully automatically, except for the required service personnel.
In principle, no operators are required. The entire transport
operation, like the production and packaging operations, can be
fully automated; the containers dispensed from each of the
makers can be provided with electronic identification means and
fed into the store. They can be recalled from the store and
transferred to the packer for the respective cigarette brand.
All the operations, storekeeping 1included, can be computer

controlled.

Since the first and second transport systems, i.e., the trans-
port system for feeding production materials to the various

maker and packer modules, are completely separated from the
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transport system for transporting the cigarette-filled contain-
ers (1f necessary via the detour through the store) to the
associated packer, all the maker and packer modules can be
situated on the second transport system as the tines on a comb

are situated on the back of the sanme.

All the modules have preferably approximately the same size.

This does not only facilitate the construction of the second
transport system but is also advantageous for replacing the
elements of a module by the elements of some other module. For
example, a packer module can be readily exchanged against a

maker module and vice versa.

Accordingly, it 1is also preferred that the intermediate store,
or each 1ntermediate store, require only the space of one mo-

dule or of a plurality of modules.

In order to make the system as compact as possible, the module
and 1ntermediate stores are preferably arranged on both sides
of the second transport system's tracks which are arranged in
side-by-side relationship along a straight line so that each
module 1s faced by an other module or by an intermediate store,
to the extent to which this is feasible. In this way one can do

with a relatively short transport system.

By the very principle, as an alternative all of the modules can
be arranged only on one side of the straight path of the second
transport system. In practice, the latter arrangement will be
adopted only when the number of modules is small, for example,
when only one module with a small number of makers and packers

is situated on each of the two sides of an intermediate store.

In a preferred embodiment of the invention, a store is located
on one side of the side-by-side tracks of the second transport
system between modules with makers and modules with packers are
located on the other side. This makes a very compact arrange-

ment possible.
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The tracks of the second transport system preferably run on all
sides around the intermediate store or each of the intermediate

stores. In this way at the same time the intermediate store can

be supplied with containers and emptied out of containers from

two sides.

In order to have at all times sufficient transport vehicles
available for the vehicle requirements defined by the timing
cycle of the system, one preferably provides a track loop as a
parking track for vehicles. This loop can be situated, for
example, at the end of the row of modules on one side of the
tracks or on the store's (or of each store's) side facing the

side-by-side tracks.

In order to avoid waiting times (which might develop when a
transport vehicle has to wait for loading or unloading of the
preceding vehicle), the side-by-side tracks are conveniently
configured in quadruplicate and appropriate shunts and passages
are provided so that a vehicle can change the track and can

overtake.

The modules with packers are preferably provided with unit-
packaging devices, particularly for packing cartons, which

devices can be connected to the packers.

According to another preferred embodiment of the invention,

there is provided at least one more module for packaging the

packs or lots prepared by the modules with packers into larger

lots or boxes.

This module is advantageously supplied with cigarette packs or
lots from conveyor belts which are situated on the packer mo-

dules' sides far from the side-by-side tracks.

Naturally, care must be taken lest these conveyor belts collide
with the first transport system. For this reason, the conveyor

belts may be arranged on an appropriate level.
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The container-filling and container-handling stations preferab-
ly £fill the cigarettes into shelves, slide them into transport

containers, and set the latter on vehicles of the second trans-

port systen.

The design of the intermediate store becomes particularly sim-
ple and its usability particularly great if it 1s configured as
a so-called random store with electronically controlled filling
and retrieval. In this way each free storage position can be
used. Since the controlling computer Xnows exactly what 1is

located at any storage position of the intermediate store, upon

receiving a request signal for a container with ciligarettes from
a specific maker, 1t can immediately release the container for
transfer to the respective packer, irrespective of the storage

position of this container.

The intermediate store or stores are preferably upright shelf

stores.

In the invention the containers are advantageously set onto the

transport vehicles in such a way that the direction of travel
coincides with the 1longitudinal direction of the cilgarettes

inside the container, namely so that the cilgarettes bear on the
shelf wall or the container partition i1n the direction of tra-
vel. In this way the latter are handled gently. In addition, 1n
this way a relatively slim transport vehicle can be used. In
order to ensure safe transport of the cigarettes inside the
containers on the transport system, the containers are inclined

under an angle of say 10° relative to the direction of travel.

If the shelves were inclined inside the containers, the inte-

rior of the containers would not be optimally used.

In regard to the advantages of the invention, it 1s also noted

that an existing production system need not necessarily be

converted in a single step into a system according to the in-
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vention. The 1invention rather makes it possible to carry out

such a conversion in steps.

As far as the invention is concerned, the number of packers 1is
conveniently equal to the number of makers in many cases, as in
the embodiments illustrated. But this is not absolutely ne-

cessary. Further, one can employ, for example, cigarette-making
machines of different outputs, i.e., a very fast, a medium-

fast, and a slow maker to meet the respective requirements.

BRIEF DESCRIPTION OF THE DRAWINGS

Advantageous embodiments of the invention are described below

as explanatory examples with reference to the appended draw-

wilngs. In these drawings

Figure 1 shows in a highly schematised representation the
ground plan of a system according to the invention

comprising four maker modules and four packer modu-
les;

Figure 2, shows the ground plan of a small system according to
the 1invention comprising one maker module and one
packer module with an intermediate store; and

Figure 3, shows 1in perspective view a container of the type

which can be used in accordance with the invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The system illustrated in Figure 1 comprises four maker modules
1, 2, 3 and 4, arranged 1n side-by-side relationship, with the
two modules 1 and 2, as well as 3 and 4, arranged in direct
slide-by-side relationship. There is a gap between these two
groups of modules and this gap 1s as wide as two modules and

occupled by a store Sp. Each of the maker modules 1 to 4 com-

prises two cigarette-making machines or makers M, each of which

is followed by a container-filling and container-handling sta-



_ 2142242

8

tilon CHS. The direction of operational flow of the various ma-

Kers M 1s from below to the top in Figure 1.

Accordingly, in Figure 1 underneath the maker modules which are
arranged in a row there is provided a first transport system T1
which supplies manufacturing materials such as cigarette paper,
1f necessary filter material and cover paper, to the modules
Oor, more precisely, to the makers M arranged in these modules 1
to 4. The transport system Tl can work fully automatically and
1s controlled by the computer which controls the entire systen.
Each of the modules can retrieve via this transport system the
required manufacturing materials which are delivered only on
one side of the row of maker modules 1 to 4, are kept there in
intermediate storage on schematically indicated storage posi-
tions, and are fed automatically or manually to the makers M,

as required.

As 1ndicated above, the operational flow of these materials
through the maker M is from below to the top in Figure 1, i.e.,
on the horizontal plane from one side of the modules 1 to 4 or
©f the makers M to the other side. Accordingly the finished
cigarettes are filled into containers 15 at the container—fil-
ling and container-handling stations CHS (see Figure 3). These
containers are delivered for further processing onto a second
transport system T2, as indicated by arrows 10, in the upper
part of Figqure 1. Thus, the stations CHS and the second trans-
port system T2 are located on the modules' 1 to 4 and maker's M

side far from the transport system T1.

After storage in the store Sp, the containers 15 with the ciga-
rettes can be transferred to the four packer modules 5 to 8. As
indicated by arrows 11, they are put into them by means of the
container-emptying ‘and container-handling stations CHS. The
operational flow of the materials is agailn from below to the
top, 1.e., from the packer modules' 5 to 8 side faci‘ng the

second transport system T2 to the other side.
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From the common upper straight front line of the four maker
modules 1 to 4 in Figqure 1 there extends the second transport
system T2 which comprises at least two parallel tracks, but
preferably four tracks, so that the driverless, electronically
controlled transport vehicles (not shown 1n the figure) of the

transport system T2 are not only guided in one direction 1n a
circulation (as indicated in the drawing) but may also overtake

each other.

The transport vehicles are preferably equipped with flexible
laser steering means so that no tracks need be laid out 1in the
floor. Also the overtaking of the vehicles is not restricted to

shunts between the tracks but may occur everywhere.

As can be inferred from Figure 1, the transport system T2 runs
in a loop around the store Sp so that - as indicated by double
arrows 1n the drawing - transport containers 15 can be run into
the store at several points on both sides of the store or can

be removed from the same.

To the left of the last packer module 5 of this row there 1is
provided an other loop 12 of the second transport system, which
loop serves as a standby loop for transport vehicles which are

not needed.

As indicated by arrows 11, the packer modules 5 to 8 are sup-
plied from below by the transport system T2 with containers 15
containing finished cigarettes, as shown in Figure 1. The vari-
ous packers P of these modules are again preceded by container-
handling and container-emptying stations CHS which feed ciga-
rettes to the packers P but also return the emptied containérs
to the transport system T2 where they can be picked up by
transport vehicles designated for that purpose and used for

future transport of cigarettes.

The packers P of the packer modules 5 to 8, in which the flow

of material 1s from the bottom upwards as in the makers of
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Figure 1, are supplied with the manufacturing materials such as
paper, boxes, transparent foil and the like, via the transport
system T3 which can be combined with transport system T1 to
form a single unit. The finished cigarettes, which are packaged
into, for example, packs or cartons or boxes in the packers P,
are transferred, as indicated by the arrows 13, to the trans-
port system T4 which is separated from the transport system T2
like transport system T3 and feeds the cigarette lots supplied
by the packers P via conveyor belts to, for example, a packer V
for shipping boxes, where the lots are automatically packaged
into boxes for shipping. The finished, boxed cigarettes are
dispatched directly from the packer of shipping boxes or are

transferred into an intermediate store.

The second transport system T2 extends basically between the
row of maker modules, on the one hand, and the row of the

packer modules, on the other, whereas transport systems Tl and
T3 are located on the row of packer modules' 5 to 8 and maker

modules' 1 to 4 sides far from the second transport system T2.

The system works as follows: All transport vehicles, which are
not parked in the standby loop, circulate continuously in the
transport system T2. When the container-filling and container-
handling station of a maker M of one of the modules 1 to 4
requests a vehicle for retrieving a container with finished
cigarettes, a transport vehicle stops before the respective
station CHS, first delivers an empty container 15, is then

loaded with the container 15, travels with the filled container
to the store Sp, and, for the time being, stores the container

15 there. This store is a so-called random store, i.e., the
container can be put into the intermediate storage at any unoc-
cupled storage position. Since the type of the container con-
tents, e.g. long filter cigarettes, 1is recorded as soon as
there 1is a demand at the respective packer, the computer con-
trolling the system can recall the container and transfer it to

the corresponding packer P by means of the transport system T2.

Of course, 1t is not necessary that a certain packer P is asso-
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cilated with each of the makers M. It is well possible that the
cigarettes produced by one maker M are distributed among two
different packers P or that, possibly, one packer P serves si-
multaneously two different makers M. The setting 1s adjusted
from case to case since the purpose of the system ist, inter
alia, to facilitate simultaneous production of various types of
clgarettes and their packaging in a large number of different

packs.

The system according to the invention, illustrated in Figure 1,
1s obviously a relatively large system. The invention can be
practised even in a substantially smaller system, as illustrat-
ed by Figure 2. In the system shown in Figure 2, similar refe-
rence symbols denote similar elements. Accordingly, also this
system comprises a second transport system T2 in which driver-
less transport vehicles (not illustrated) circulate in one

conveylng tracks arranged in side-by-side

e Y

direction on twc
relationship. Here the conveying paths conveniently comprise
three tracks since overtaking is not possible on the lower

track.

A first module M20 comprising two makers M and two subsequent
container-filling and container-handling stations CHS faces
with its output side the transport system T2. Accordingly, the
input side of the module M21, which comprises two container-

retrieving and container-handling stations CHS and two packers
P, faces the transport system T2. Between the two modules M20

and M21 there is the store Sp which has the same size as the

two equally large modules M20 and M21.

The manufacturing materials are supplied, as shown in Figure 2,
from above via the transport systems T1 and T3, i.e., of the
modules' M20 and M21 side far from the transport system. The
transport system Tl and T3 are conveniently combined into one
transport system which supplies manufacturing materials to the

maker and packer modules M20 and M21.
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The important distinction of this plant from that shown 1in
Figure 1 resides in the fact that not only is the plant signi-
ficantly smaller but, because of this small size, the two mo-
dules M20 and M21 and the store Sp are located on only one side

of the transport system T2. Both functions and operation of the
entire plant are basically similar to those of the plant

according to Figure 1. Here the cigaarettes packaged into lots
by the packers P are removed on the upper side of the figure,
i.e., where the transport system T3 supplies the manufacturing
materials, and are transferred to another packer, a warehouse

or the customer. This can be effected via conveyor belts mount-

ed on an appropriate level.

In the invention, the cigarettes are advantageously transported
with the aid of containers 15, one of which is shown in Figure
3. This container 15 is basically a box closed on all sides,
which need be open only on the side provided with the openings
21 to 29. It can be, for example, a modern light-weight struc-

ture of aluminium.

In a manner not shown, the container is advantageously provided

on the upper side and the bottom side with complementing studs

and recesses serving to align two containers.

The container 15 has nline accomodating compartments, each of
which has one of the openings 21 to 29 on one side. A shelf
with clgarettes can be slid into each of these accomodating
compartments from the respective opening. The shelf is in the
vertical position and is free of float, if possible. Handling
clgarettes in the transport from the makers M to the packers P
or to the store and from the same to the packers is greatly
facilitated by such transport containers 15 because it is no
longer necessary to transport and handle individual shelves.
Depending upon the prevaliling conditions, a plurality of such
containers 15 in stacked arrangement could be transported with

each of the transport vehicles of the transport systen.
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Even better use would be made of space 1f the clgarettes were
- stored without the shelves in the accomodating compartments of

the container 15. In this case the width of each accomodating

compartment must match the length of the cigarettes.

The entire plant in the form described can be readily operated
under control by a central computer; in addition, it facili-
tates the transition from one type of cigarette to another and

from one form of packaging to an other and various combilnations

of types and packagings.
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CLAIMS

1. A plant for making and packaging cilgarettes,
comprising:

a) a plurality of cigarette-making machines,

b) a plurality of machines for packaging cigarettes in
at least one of packs, cartons and boxes,

c) a first transport system for the transport of the
manufacturing materials to the cigarette-making machines and
packaging machines, and

d) a second transport system for the transport of
cigarettes in containers from the cigarette-making machines
to the packaging machines or from the cigarette-making
machines via an intermediate store to the packaging machines,
characterised by the following features:

e) each of the cilgarette-making machines is followed
downstream by a contailner-filling and container-handling
station;

f) the cigarette-making machines with the downstream
stations are combined to form one or a plurality of
side-by-side modules with identical direction of materials
flow, with the downstream stations situated at the second
transport system;

g) a container-handling and container-emptying station
is arranged upstream from each of the packaging machines;

h) the packaging machines with the upstream stations are
combined to form one or a plurality of side-by-side modules
with identical direction of materials flow, with the upstream
stations situated at the second transport system;

i) at least one intermediate store for the containers is
situated at the second transport system;

j) the second transport system comprises driverless,

floorbound vehicles for transporting containers which are



CA 02142242 2006-02-09

15

circulated 1n one direction on at least two tracks arranged
in side-by-side relationship; and
k) the first transport system extends on all modules'

side far from the second transport system.

2. The plant according to Claim 1, characterised in that

all modules have about the same size.

3. The plant according to Claim 1, characterised in that
a face of the 1ntermediate store, or of each of the
intermediate stores, is one of (a) equal to an area of at
least a module, and (b) a multiple of the area of at least the

module.

4. The plant according to Claim 1, characterised in that

the modules and the intermediliate stores are distributed over
both sides of the tracks situated in side-by-side relationship

along a straight line.

5. The plant according to Claim 3, characterised in that
on one side of the side-by-side tracks of the second transport
system there is situated a store between two or four modules
with cigarette-making machines and, on the other side, two or
four modules with packaging machines, and that the store faces

one or two modules on the other side of the tracks.

6. The plant according to Claim 3, characterised in that

at least one module with cigarette-making machines and at
least one module with packaging machines are situated on one
side of the second transport system and that a store is

provided between these two modules.
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7. The plant according to Claim 1, characterised in that

the intermediate store, or each of the intermediate stores,

1s surrounded on all sides by tracks.

8. The plant according to Claim 1, characterised 1n that
a loop of the track 1s provided as a parking track for

vehicles.

9. The plant according to Claim 1, characterised in that
for the purpose of facilitating overtaking travel four tracks
of the second transport system are provided 1in side-by-side

relationship.

10. The plant according to Claim 1, characterised in that
the containers are transported inclined under an angle of 5°¢

to 10° relative to the horizontal and opposite to the

direction of travel.

11. The plant according to Claim 1, characterised 1n that
the modules comprising packaging machines also comprise boxing
machines adapted to be connected to machines for packaging

cigarettes 1n packs.

12. The plant according to Claim 1, characterised in that
there 1s provided at least one additional module with a

shipping-box packaging machine located downstream from the
modules comprising packaging machines for packaging packs or
lots made in the modules comprising packaging machines into

larger lots or boxes.

13. The plant according to Claim 12, characterised in

that the additional module 1s supplied from the modules
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comprising packaging machines via conveyor belts situated on
the side far from the side-by-side tracks of the modules
comprising packaging machines or via conveyor belts mounted
on an appropriate level that is a level different from that

of the first transport system in order to avoid a collision.

14. The plant according to Claim 1, characterised in that
the container-filling and container-handling stations £ill the
clgarettes into shelves, put the shelves into accommodating
compartments of transport containers, and set the transport

containers onto vehicles of the second transport system.

15. The plant according to Claim 1, characterised in that
each contalner accommodates the cigarettes in compartments

without shelves.

16. The plant according to Claim 1, characterised in that
the intermediate store, or each of the intermediate stores,

1s a random store with electronically controlled filling and

retrieval.

17. The plant according to Claim 16, characterised in
that the 1ntermediate store, or each of the intermediate

stores, 1s an upright shelf store.
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