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(54) Titlee CONVEYOR SYSTEM
(54) Bezeichnung: FORDERSYSTEM
(57) Abstract

The invention relates to a conveyor sys-
tem provided for conveying along a convey-
ing section (1/2). The system has a guide (3)
which extends along the conveying section, and
has at least one conveying organ (5) which is
guided by the guide (3) and which can be moved
along the conveying section by means of a suited F
drive mechanism. The guide (3) and the con-

veying organ (S5) are provided for conveying a

conveyed item in @ manner which is essentially

unaffected by gravity. In order to connect the
conveying section to a plurality of connections
(A.1-A.3) according to choice, the conveyor 5
system comprises a variable conveying section
area (2) which is connected to an invariable con-
veying section area (1) with a guide, said guide
being mounted in a fixed manner. The guide
(3) can be reversibly flexed and turned in the
variable conveying section area. A connection
means (8) which can be driven is provided for
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a specific flexing and/or tumning of the guide and for holding the guide in a flexed and/or tumed position which is necessary for a certain
connection. The variable conveying section area (2) is, for example, an end area of the conveying section.
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ABSTRACT

The conveying system serves for conveying items along a conveying line (1/2) and
comprises a guide means (3) extending along the conveying line and at least one
conveying element (5) movable along the conveying line being guided by the guide
means (3). Guide means (3) and conveying element (5) are designed for conveying
the items substantially independently of gravity. For selectable connection of the
conveying line to a plurality of connecting points (A.1 - A.3) the conveying system
comprises connected to a invariable conveying line region (1) with a fixedly
mounted guide means, a variable conveying line region (2) in which the guide means
(3) is reversibly bendable and twistable. For bending and/or twisting the guide means
and for supporting the guide means in a bent and/or twisted position necessary for a
specific connection, a drivable connecting means (8) is provided. The variable

conveying line region (2) is e.g. an end region of the conveying line.

(Figure 1)
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CONVEYING SYSTEM

The invention is in the field of conveying technology and relates to a conveying
system according to the generic part of the independent claim. The conveying system
serves for conveying material to be conveyed along a conveying line and comprises a
guide means extending along the conveying line and at least one conveying element
being movable along the conveying line with or without the material while being
guided by the guide means and being driven by a suitable drive. The guide means
and the at least one conveying element are designed such that the movement of the
conveying element and conveyance of the material to be conveyed is substantially
independent of gravity, i.e. the conveying line can be designed such that conveying
element and material to be conveyed can have different spatial positions relative-to-
Min different locations of the conveying line.

Conveying systems with a guide means and with at least one conveying element
being movable along the guide means for which conveying system the spatial
position of the conveying element and the material to be conveyed can be different in
different locations of the conveying line, are e.g. known as comprising a conveying
chain running in a guide channel and carrying grippers protruding from the channel,
wherein each gripper grips an item (material to be conveyed) and supports it during
conveyance. This kind of system is in particular known from its application in
conveyance of streams of printed products in substantially all possible spatial
positions.

Similar systems are known, using instead of a transport chain with a plurality of
links, a plurality of conveying elements being independent of each other and being
driven individually. Further known are systems combing characteristics of both
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systems mentioned above by using a plurality of conveying elements being
connected to each other but with distances between each other which are to a limited

degree variable.

For conveyance to be substantially independent of gravity the guide means of the
named conveying systems are e.g. designed to form a cage or channel in which a
guided part of the conveying element is enclosed (guided part within guiding part) or
to be surrounded by a part of the conveying element (guiding part within guided
part). The conveying elements are designed e.g. for gripping and supporting items to
be conveyed, they are e.g. grippers.

Conveying systems for conveyance in particular of printed products along freely
selectable conveying lines and substantially independently of gravity, are e.g.
described in the following publications CH-623283 (F086), CH-592562 (F070), EP-
387318 (F270).

The guide means of conveying systems as described above are usually mounted
along a conveying line being predetermined by the conveying function. For simple
mounting of the guide means along curved regions of conveying lines bendable
guide means have been described, e.g. in the patent applications CH-2917/96 (F444)
and CH-801/97 (F453) or in publication EP-0628109 (Richter).

Usually switch points are used for connecting the end of a conveying line defined by
a fixedly mounted guide means to a selected one of a plurality of further conveying
lines or to a selected one of a plurality of different installations. Such switch points

e.g. consist of a pivoting guide piece having a restricted length and being hingedly
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connected the end of the fixedly mounted guide means. This pivoting guide piece can
be pivoted such that its distal end facing away from the fixedly mounted guide means
connects the fixedly mounted guide means to one or another of the further conveying

lines or installations.

Such switch points restrict arrangement and design of possible connecting points to
be connected with the fixedly mounted guide means within narrow limits. The
connecting points must have an exactly defined distance from the end of the fixedly
mounted guide means, they must all lie in the pivoting plane of the pivoting guide
piece and they must all be designed such that they can take over conveying elements
and/or conveyed items with the same orientation defined by guide means of the
conveying line further upstream and the switch point. The same is valid for switch
points according to CH-558285 (F61) which comprise a bendable guide piece instead
of a pivoting guide piece.

Selectable connection of a conveying system, as described above, to one of two
connecting points is in most cases realized by a fixedly mounted guide ramification
and a controllable switching element (e.g. flap in a canal ramification) with two
positions, whereby the switching element in each one of the two positions forces
movement of a passing conveying element to one of the two guide means branching

away from the ramification point.

The object of the invention is to create a conveying system with a guide means
extending along a conveying line and with at least one conveying element, which
conveying system is selectively connectable to one of a plurality of connecting
points. The inventive conveying system is to restrict to a considerably lesser degree

than known conveying systems the conditions regarding spatial position of the
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connecting points and spatial position of the conveyed items. The term “connecting
point” is to be understood as an area in which either the at least one conveying
element (e.g. together with conveyed items) passes from the guide means of the
regarded conveying system to a further guide means (connection to a further, similar
conveying system) or in which the conveyed items are transferred from the at least
one conveying element of the regarded conveying system (connection to a further
different or similar conveying system or to a different installation with transfer of

conveyed items).

This object is achieved by the conveying system defined in the claims.

The inventive conveying system comprises, following an invariable region of
conveying line with a fixedly mounted guide means, a variable conveying line region
comprising a guide piece being reversibly bendable and twistable such that the end of
this guide piece by predetermined bending and/or twisting is selectively connectable
to one of a plurality of connecting points. The variable conveying line region is e.g.
the end region of a conveying line. The bendable and twistable guide piece is bent
and/or twisted in a predetermined manner and held in the bent and/or twisted position
with the aid of a drivable connecting means which e.g. acts on the distal end of the

bendable and twistable guide piece.

As will be shown further down, the variable region of conveying line does not have
to be an end region of a conveying line. An intermediate region of a conveying line
can also comprise a bendable and twistable guide piece and thus act as a connecting

region.
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The bending and twisting capacity of the guide means in the variable conveying line
region is to be matched to the at least one conveying element such that conveying
line curves created by bending and/or twisting have a bending radius which is at least

large enough for the curves to be passed by the conveying element without problems.

The length of the reversibly bendable and twistable guide piece in the variable
conveying line region is advantageously matched to the mechanical stability of the
guide means such that the form of this guide piece is defined by its connection with
the at least one fixed guide means and the effect of the connecting means and such
that is has (advantageously without further devices) a stability sufficient for

operation, i.e. is self-supporting.

If the guide means in a conveying line end region is bendable the end of the
conveying line can be coupled to connecting points at different distances from a
fixedly mounted region, arranged in space in any manner, whereby, for different
connections, the guide means is bent more or less, in different directions or forming a
loop or loops. If the guide means in a conveying line end region is twistable the
spatial position of the conveying element and thus of the conveyed items can be

matched to specific requirements of each individual connecting point.

The principal function and exemplified embodiments of the inventive conveying
system are described in more detail in connection with the following Figures,
whereby

Figure 1 shows an exemplified embodiment of the inventive conveying system, the
variable conveying line end region of which is selectively connectable to

a plurality of similar conveying systems;
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Figure 2 shows a further, exemplified embodiment of the inventive conveying
system the variable conveying line end region of which is selectively
connectable to a plurality of different or similar conveying systems or

different installations (transfer of conveyed items);

Figures 3 to 7 show exemplified embodiments of bendable and twistable guide

means usable in conveying systems according to the invention;

Figure 8 shows a further exemplified embodiment of the inventive conveying
system not comprising a variable conveying line end region but a

variable conveying line intermediate region,;

Figure 9 shows a further exemplified embodiment of the inventive conveying

system with two variable conveying line end regions.

Figure 1 very diagrammatically shows a first exemplified embodiment of the
inventive conveying system. In this embodiment the connections to further similar
conveying systems are designed such that the at least one conveying element is
movable across the connecting point and is guided by the guide means of the further
similar conveying system beyond the connecting point. Fig 1 shows of the inventive.
conveying system only one end of an invariable conveying line region 1 with a
fixedly mounted guide means and a variable conveying line end region 2 comprising
a reversibly bendable and twistable guide piece which is selectably connectable to

three different connecting points A.1to A.3.

The guide means 3, at least in the variable conveying line end region 2, substantially

consists of a guide channel 30 (e.g. guide tube) being reversibly bendable and
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twistable and comprising a continuous longitudinal slot 4. The conveying element
consists of a chain 5 which can be driven by pushing or pulling and which comprises
at least one gripping device 6 protruding from the longitudinal slot 4 for gripping one
item to be conveyed. For conveyance the chain S is driven in the corresponding

direction (double arrow F) by a suitable drive (not shown).

In the invariable conveying line region 1 the guide channel 30 (or generally the guide
means 3) can in principle be bendable and twistable or not. However, in this region 1
the guide channel 30 is fixedly mounted such that the course of the conveying line
and the local spatial orientation of the longitudinal slot 4 remain fixed (invariable).
This is indicated in Figure 1 by means of a shackle 7, which connects the guide

channel 30 with a stationary support.

Open ends of similar guide channels 30 with longitudinal slots 4 are provided as
connecting points A.1 to A.3. As can be seen from Figure 1, the spatial position of
these channel ends is freely selectable within wide limits and the position of
longitudinal slot 4 on these channel ends which defines in the connecting point the
spatial position of the gripping device 6 and of a conveyed item is independent of the
slot position in the invariable conveying line region 1 and for each connecting point

it is freely selectable within a wide range.

In order to connect the distal end of the variable conveying line end region 2 to
connecting point A.1 the bendable and twistable guide means 3 need only be bent
and not twisted, because the longitudinal slot 4 has the same spatial orientation

where the guide means is fixedly mounted as in connecting point A.1.
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In order to connect the distal end of the variable conveying line end region 2 to
connecting point A.2 the bendable and twistable guide means need not be bent but
twisted, because the connection A.2 is arranged on a straight extension of the
invariable conveying line region 1 and at a distance corresponding to the length of
the bendable and twistable guide piece, but its-longitudinal slot 4 is offset by ca. 90°

relative to the longitudinal slot of the fixedly mounted guide means.

In order to connect the distal end of the guide piece of the variable conveying line
end region 2 to connecting point A.3 the guide means 3 must be bent and twisted by
ca. 180°.

For changing connections, drivable connecting means 8 are provided (shown in a
very schematic manner). These connecting means 8 are advantageously connected to
the distal end of the guide piece of the variable conveying line region and are
equipped such that they can move this distal end to each of the connecting points A.1
to A.3 (double arrows B), such that they can twist the distal end around its own axis
(double arrow C) and such that they can hold the distal end in each bent and/or
twisted position corresponding to any one of the connecting points. The design of the
connecting means 8 is to a high degree dependent of the arrangement and the
equipment of the connecting points A.l1 to A.3, but all the same can be realized
without problems by one skilled in the art e.g. with a lever system and a combination

of suitably controlled linear motors.

When operating the chain shown in Figure 1 as a single conveying element 5 care
must be taken that before a change of connection the chain does not reach across the

connecting point. Its front end must, therefore, at least be withdrawn into the
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bendable and twistable guide piece or the chain links must be separated in the area of

the connecting point before the connection is changed.

In publication DE-19604999 (F409) a system is described, which comprises a guide
means as illustrated in Fig. 1 and a conveying element in form of a chain being
bendable in all directions and applicable in pulling and pushing operation. In this
kind of system the end of a conveying line as shown in Figure 1 can be integrated as

a switch point function.

Conveying elements which are independent of each other can also be moved in a

guide means 3, as shown in Fig. 1, e.g. elements as described in patent application
CH-2338/96 (F441).

Figure 2 shows a further, exemplified embodiment of the inventive conveying
system. This embodiment is especially suitable for connections to conveying systems
different from the looked at system or to other installations, i.e. it is suitable for
connecting points which are passed by the conveyed items only (transfer of items)
but not by the conveying element or elements. Again, only one end of the conveying
line with an invariable conveying line region 1 and a variable conveying line end-
region 2 is shown. The conveying system comprises a double guide means (hot
shown, e.g. a double channel according to Figure 7), of which the one part defines
the conveying path of an endless chain 10 (diagrammatically shown as broken line)
and the other part defines the return path of this chain. The distal end of the variable
conveying line region is at the same time a point in which the chain 10 is redirected
by ca. 180°.
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The items to be conveyed are e.g. gripped and held on being conveyed by grippers 11
arranged on the chain links and protruding from the guiding channel. Of the grippers
11 only a few are shown as small circles and the conveyed items are shown as

narrow rectangles representing e.g. printed products seen in parallel to their main

surfaces.

In a connecting point as illustrated by Figure 2 the conveyed items are transferred
from the transport element or gripper 11 respectively to a further conveying element
of a further conveying system or to a different installation (not shown), i.e. passage

of the connecting point always means transfer for the conveyed items.

In Figure 2 three connecting points A.4 to A.6 are shown schematically, whereby the
further conveying means or other installations, which take over the conveyed items
are not shown and thus are not further defined. It can, however, be seen from Fig. 2
that the three connecting points require different spatial position of the conveyed
items 12 and therefore the items must be handed over in different spatial positions,

depending on the connection.

At the end of the fixedly mounted guide means (invariable conveying line region 1)
the conveyed items 12 are e.g. conveyed in a hanging manner, i.e., the guide means
of the conveying path is e.g. arranged below the guide means of the return path. This
arrangement is also required for connecting point A.4. In order to connect to A.4 the
guide means must thus only be correspondingly bent but not twisted. In connecting
point A.5 the items are to be handed over in lying position, i.e. the guide means for
the return path is to lie underneath the guide means of the conveying path. The
reversibly bendable and twistable guide means of the variable conveying line region

2 must therefore not only be bent for handing over but also be twisted by 180°. For
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handing over at connecting point A.6 the bendable and twistable guide means must
be bent and twisted by 90°.

In the embodiment of the inventive system according to Fig. 2 again, the variable
conveying line region 2 can also be arranged in a loop. A loop even of a relatively
large bending radius makes it possible to serve different connecting points all lying

relatively near to the end of the invariable conveying line region.

Figures 3 to 7 show, in more detail, exemplified embodiments of reversibly
bendable and twistable guide means 3 applicable in a conveying system according to

the invention.

Figure 3 shows, in a cross section, a guide means 3 and a conveying element 5 of a
conveying system as described in publication EP-387318 (F270) and in the patent
application CH-2917/96 (F444). The guide means 3 comprises a guide channel 30
with a longitudinal slot 4 similar to the guide channel a schematically shown in Fig.
1. For guiding the internally running conveying element 5 which is a rolling body
and comprises groups of three balls 40, rails 50 are arranged within guide channel
30. The rails are fixed to the inner surface of the guide channel e.g. by positive
engagement. These rails may extend in parallel to each other over the whole length
of the channel 30, are advantageously made of an indelible material, e.g. of a suitable

metal and have e.g. a circular cross section.

The guide channel 30 with rails 50 is reversibly bendable and twistable and therefore
applicable in a variable conveying line region if it consist of a deformable,

advantageously elastically deformable material and if the rails 50 can move to an at
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least limited degree in the direction of the conveying line, i.e. in parallel to the
channel axis relative to the channel. Rails 50 must also be bendable. If they have a
circular cross section they must not necessarily be twistable as long as their fixing in

channel 30 allows a rotation in relation to channel 30.

Figure 4 shows a further embodiment of a guide means 3 for an inventive conveying
system. The guide means serves for guiding an externally running conveying element
5. The guide means comprises a reversibly bendable and twistable guide rod 31,
which may be hollow. Rails 50 for rolling bodies 41 of conveying element 5 are
arranged on the outside of guide rod 31. For guide rod 31 and rails 50 the same
conditions are valid as described above regarding guide channel 30 and rails 50 as
illustrated by Fig. 3.

Figure 5 shows a further guide means 3, which corresponds regarding function to
guide channel 30. The reversibly bendable and twistable channel 30 is, however,
replaced by a plurality of distanced channel elements 32 which can be displaced
relative to each other due to the flexibility of rails 50 and thus form a reversibly
bendable and twistable channel without having to be bendable and twistable

themselves.

Figure 6 shows a further guide means 3, which regarding function again corresponds
to the guide channel of Fig. 3 and which, in the same way as the guide channel of
Fig. 5, comprises channel elements 32. The channel elements 32 are mounted on a
reversibly bendable and twistable carrier element 33.'It is easily possible to mount a
second channel on carrier element 33 which channel consists of rails 50 and channel

elements 32 and thus to realize the “double channel” according to Figure 2.
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Of course it is possible also to replace the guide rod according to Fig. 4 with rod
elements (in analogy to the channel elements 32), which rod elements are combined

by means of rails to form a reversibly bendable and twistable guide means.

Figure 7 shows a further guide means 3 in the form of a double guide channel, which
is applicable in a system according to Figure 2. The guide means again consists of a
reversibly bendable and twistable carrier element 33 and of two guide channels
mounted on it, the guide channels comprising channel elements 32 and rails 50. A

chain, which rolls on rails 50 with rolls 42, e.g. serves as conveying element.

Figure 8 shows an exemplified embodiment of the inventive conveying system with
a variable conveying line intermediate region 2, which connects two invariable
conveying line regions 1 on both sides. The guide means 3 is shown as guide channel
with a longitudinal slot 4. Depending on the position of the variable conveying line
region 2 it serves for item transfer at connection points A.7 or A.8, by being
connected to one of two further conveying lines 60 or 61 respectively, whereby the
position of the longitudinal slot 4 is to be adapted to the position of the same
longitudinal slot of the guide means of conveying systems 60 and 61 in the indicated

manner by means of twisting guide means 3.

Figure 9 shows a further exemplified embodiment of the inventive conveying
system, which is derived from the embodiment according Fig. 1. The conveying line
comprises an intermediate, invariable region 2. The corresponding guide means 3 is
again shown as guide channel with longitudinal slot 4 and the connecting points A.9
to A.12 as distal ends of similar guide means. With the aid of selectable connection

of the one variable conveying line region 2 to connecting points A.9 or A.11 and the
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other variable conveying line region 2 to connecting points A.10 or A.12, four
different connection variants are possible. (A.9 - A.10: shown in unbroken lines;

A.11 - A 12: shown in broken lines; A.9 - A.12 and A.11 - A.10: not shown).

The shown embodiments of the inventive conveying system are examples and are not
intended to limit the invention. Combinations of characteristics other than the shown
ones can easily be derived from the description and the Figures and lead to further,

possible embodiments of the inventive conveying system.
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CLAIMS

10 1. Conveying system for conveyance along a conveying line (1, 2), which
conveying system comprises guide means (3) extending along the conveying
line and at least one conveying element (5) being movable along the
conveying line guided by-the guide means and driven by a suitable drive,
wherein guide means and conveying element are designed for conveyance of

15 items substantially independent of gravity, characterized in that the
conveying line comprises at least one invariable conveying line region (1)
with fixedly mounted guide means and connected to an end of the invariable
conveying line region (1) at least one variable conveying line region (2) with
reversibly bendable and twistable guide means (3) and that for selective

20 connection of the variable conveying line region (2) to one of a plurality of
connecting points (A.1 - A3, A4 - A6, A7 - A8, A9 - A12) driven
connecting means (8) are provided for selectively bending and/or twisting the
reversibly bendable and twistable guide means (3) of the variable conveying

line region (2).

25

2. Conveying system according to claim 1, characterized in that bendability
and twistability of the guide means (3) of the variable conveying line region

(2) is designed such that on bending and/or twisting the bending radii of the
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conveying line are matched to conveying properties of the at least one

conveying element (5).

Conveying system according to one of claims 1 or 2, characterized in that
the bendable and twistable guide means (3) of the variable conveying line
region (2) in a connected condition is fixed in its end regions and is self-

supporting.

Conveying system according to one of claims 1 to 3, characterized in that
the guide means (3) is, at least in the variable conveying line region (2), a

reversibly bendable and twistable guide channel (30) with a longitudinal slot

().

Conveying system according to one of claims 1 to 3, characterized in that
the guide means (3), at least in the variable conveying line region (2), is a

reversibly bendable and twistable guide rod (31).

Conveying system according to one of claims 4 to S, characterized in that
the guide means (3) additionally comprises a plurality of rails (50) running in
parallel to each other and being at least to a limited degree movable in the
direction of the conveying line relative to the guide channel (30) or the guide
rod (31).
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Conveying system according to claim 6, characterized in that the guide

channel or guide rod is formed by a plurality of distanced channel elements

(32) or rod elements.

Conveying system according to one of claims S to 7, characterized in that
the reversibly bendable and twistable guide means (3) comprises a reversibly
bendable and twistable carrier element (33) on which a guide channel or a

guide rod is mounted.

Conveying system according to one of claims 1 to 8, characterized in that
the variable conveying line region (2) is a conveying line end region and its
distal end is connectable to a similar conveying system in a manner that the at

least one conveying element (5) is movable across the connecting point.

Conveying system according to claim 8, characterized in that on the
reversibly bendable and twistable carrier element (33) two guide channels or
guide rods are mounted and that on one distal end of the variable conveying

line region (2) the guide channel or the guide rod changes direction.

Conveying system according to claim 10, characterized in that the variable
conveying line region (2) is a conveying line end region and its end is
connectable to a different or similar conveying system or connectable to a

different installation.
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12. Conveying system according to one of claims 1 to 9, characterized in that
the variable conveying line region (2) is an intermediate conveying line

region connected to invariable conveying line regions (1) on both sides.
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Fig.6




5/5

Fig.9




