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For transforming a supply stream (2), in which stream elements (1) each comprising one flat object or a group of flat objects lying
on top of one another, are conveyed overlapping one another, and in which the stream elements are essentially oriented parallel
to the conveying direction (F), during unchanged onward conveyance, every stream element (1) Is gripped In a same location
which In the conveying direction (F) Is situated in the centre of the element and in which location the element is not overlapped
by adjacent elements (1) and every stream element Is then displaced transverse to the conveying direction (F), the spatial
element orientation remaining essentially unchanged. The displacement Is different for successive stream elements (1) In a
predefined sequence. For gripping the stream elements (1) In a clamping manner, In particular clamping elements (5.1) are
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METHOD AND DEVICE FOR TRANSFORMING A SUPPLY STREAM OF
FLAT STREAM ELEMENTS IN PARTICULAR A SUPPLY STREAM IN
WHICH THE ELEMENTS ARE CONVEYED OVERLAPPING ONE ANOTHER

ABSTRACT

For transforming a supply stream (2), in which stream elements (1) each comprising one
flat object or a group of flat objects lying on top of one another, are conveyed overlapping
one another, and in which the stream elements are essentially oriented parallel to the con-
veying direction (F), during unchanged onward conveyance, every stream element (1) is
gripped in a same location which in the conveying direction (F) is situated in the centre of
the element and in which location the element is not overlapped by adjacent elements (1)
and every stream element 1s then displaced transverse to the conveying direction (F), the
spatial element orientation remaining essentially unchanged. The displacement is differ-
ent for successive stream elements (1) in a predefined sequence. For gripping the stream
elements (1) in a clamping manner, in particular clamping elements (5.1) are used, which
are capable of being displaced transverse to the conveying direction (F) along guide links
(6). As the displacement of the clamping elements (5.1) in the predefined sequence is eas-
ily controlled by stationary cams, the device is very simple. The stream transformation is
suitable in particular for transforming a supply stream (2) with stream elements (1) each
comprising a plurality of objects (e.g. printed products) having different formats and lying
on top of one another and overlapping one another in the supply stream (2) to produce a
stream 1n which the stream elements are distanced from one another both transverse and

parallel to the conveying direction (F).
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METHOD AND DEVICE FOR TRANSFORMING A SUPPLY
STREAM OF FLAT STREAM ELEMENTS, IN PARTICULAR A
SUPPLY STREAM IN WHICH THE ELEMENTS ARE

CONVEYED OVERLAPPING ONE ANOTHER

Field of the invention

The invention is situated 1in the field of materials handling technology and it concerns
a method and a device serving for transforming a supply stream, in which flat stream
elements are conveyed with their flat expanse aligned essentially parallel to the con-
veying direction and in particular overlapping one another. The method and the de-
vice in particular serve for transforming a supply stream being conveyed in a loosely
supported manner and comprising as stream elements, groups of flat objects (e.g.
printed products) having difterent formats and lying loosely on top of one another,
the groups overlapping one another. This supply stream is transformed into a con-
veying stream, in which the groups again are conveyed loosely supported, but are at
a distance from one another, so that, for example, they can be supplied to a packag-

ing operation using a packaging material supplied from a roll.
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Background of the invention

Transformation of a supply stream (imbricated stream), in which individual, flat ob-
jects, e.g., printed products are conveyed overlapping one another, into a stream in
which the objects are conveyed behind one another and if so required at a distance
from one another, is, according to the state of the art realized by accelerating the ob-
jects in such a manner, that their spacing becomes greater than their expanse in the
conveying direction. This method is unproblematic, if the flat stream elements are
stable and the conveying rates (in elements per unit of time) are not very high. For
high conveying rates and for stream elements, which are relatively long in the con-
veying direction, such methods give very high conveying speeds, and starting from a
supply stream with a high degree of overlap necessitates also high accelerations, for
the mastering of which in particular not very stable stream elements, for stabilization,

are gripped at their leading edge.

In order to circumvent the difficulties mentioned above, it is also proposed to split up
an imbricated stream of the type mentioned into part streams, wherein at a switch-
point stream sections are alternately supplied to one or the other of the part streams
from the leading end of the imbricated stream, the stream sections being groups of
overlapping stream elements. By subsequent suitable transformation, the partial
streams can be made into streams in which the stream elements are conveyed one
behind the other, and which due to the reduced conveying rate resulting from the
splitting-up are conveyed at a speed which 1s correspondingly lower than in the case

described above.

The sections of the imbricated stream alternately assigned to each part stream usually
are deviated from the main stream in a direction transverse to the principal surfaces

of the flat stream elements (for a loosely supported imbricated stream: downwards or
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upwards), which deviation can be realized using a very simple device, e.g. a pivoting

conveying substrate.

If an imbricated stream is to be directly transformed into part streams (i.e. without
further transformation of the part streams) in which the stream elements are con-
veyed without overlap, 1.e. behind one another and at a distance from one another, it
is necessary to deviate from the imbricated stream not stream sections comprising a
plurality of overlapping elements each, but individual elements. For this purpose,
every element has to be gripped individually prior to the splitting-up, usually with
the help of two gripper conveyors, as, for example, described in the publication EP-
1063187 (or US-6401903), one gripper conveyor being assigned to each longitudinal
edge of the imbricated stream and one gripper conveyor being arranged on each side
of the stream. In a gripping zone, the gripper conveyors run parallel to the imbricated
stream, and downstream of the gripping zone they diverge. The gripper conveyors
are operated in synchronism with the imbricated stream in such a manner, that the
grippers of one of the conveyors grip every second stream element from one side
(longitudinal edge zone of the stream) and the grippers of the other conveyor grip the
other stream elements from the other side. The gripped stream elements are then
moved apart by the diverging gripper conveyors and are then e.g. transferred to fur-

ther conveying means.

For splitting an imbricated stream as described in the last paragraph it 1s necessary,
that the two opposite edges of the flat stream elements situated on both sides of the
imbricated stream can always (for all stream elements) be gripped in the same way.
This means that these edges of all stream elements need to be positioned the same
way in the imbricated stream. Or it means, that the supplied, overlapping stream
elements all have to have the same width. Splitting into more than two partial
streams 1S not possible. For being able to grip individual stream elements it is further

necessary that in the imbricated stream to be split-up the overlap of the stream ele-
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ments 18 such, that there are locations without overlap. If this condition is not ful-
filled, the leading stream element needs to be laterally moved away from the supply
stream before the next stream element can be gripped, which in particular in the case

of stream elements of little stability is very difficult to implement.

For splitting imbricated streams by deflecting individual stream elements, it is also
possible to grip the leading edge of the one stream element positioned at the leading
end of the imbricated stream, as described e.g. in the publication EP-1155992. These
leading edges are alternately gripped by the grippers assigned to the part streams to
be established, and the gripper tracks diverge downstream of the gripping zone. For
such splitting methods, the same severe conditions apply for the leading stream ele-
ment edges as 1s the case for the lateral element edges in the method described fur-
ther above. On the other hand, however, this method makes it possible to split the
imbricated stream into more than two part streams. Because the leading edge of an
element can only be gripped, when the preceding stream element is situated at a dis-
tance from the leading end of the imbricated stream, on splitting a loosely supported
stream, pairs of downstream and upstream element have to be moved relative to one
another, when only the downstream element is held gripped but not the upstream

one. This can become a problem if the stream elements are unstable.

As long as the stream elements being conveyed in the imbricated supply stream are
individual flat objects of the same format overlapping one another in a regular man-
ner (regular scale spacing), the conditions as mentioned above to be fulfilled by the
supply stream for being able to be split by gripping and leading apart individual
stream elements according to the methods of the state of the art, do not represent a
problem. Even when groups of objects of the same format lying stacked one upon the
other constitute the overlapping stream elements of the imbricated stream, there are
no significant difficulties due to these conditions. If, however, the overlapping

stream elements of the imbricated stream are groups of flat objects lying loosely
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upon one another and having differing formats and shapes and/or being stacked non-
uniformly, it becomes considerably more difficult or even impossible to create an
imbricated stream, in which the mentioned conditions are fulfilled. This is in par-
ticular the case, because it 1s necessary, that in every gripped group, all objects are

gripped, but no object of a preceding or following group is gripped also.

Brief description of the invention

It is the object of the invention to create a method and a device, by means of which it
becomes possible to transform with simple means a supply stream of in particular
stream elements (individual flat objects or groups of flat objects lying one upon the
other) being conveyed overlapping one another, into in particular at least one con-
veying stream of stream elements which in particular do not overlap one another, but
are conveyed one behind the other and possibly also beside each other. Method and
device according to the invention are to allow a significantly greater degree of free-
dom regarding characteristics of the stream elements and their arrangement in the
supply stream and 1n the at least one conveying stream to be established, than is the
case for the known methods described above which serve the same purpose. In par-
ticular, 1t 1s to be possible to transtorm supply streams of overlapping groups each
comprising flat objects of differing formats lying one upon the other or objects with
the same format lying one upon the other not in the form of a regular stack, with a
minimum of conditions regarding the arrangement of the objects in the groups and
the arrangement of the groups in the supply stream. Nonetheless, the device to be
created for the implementation of the method is to be simple and in particular is to be
adaptable in an as simple as possible manner to varying characteristics of the stream

elements of the supply stream and to different requirements made of the stream trans-

formation.
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According to the fundamental idea of the method of the invention, for transforming
the supply stream being continuously conveyed in a conveying direction, first, the
stream ¢lements of the supply stream overlapping one another and advantageously
being loosely supported are individually gripped and then they are differently dis-
placed 1n a regular sequence transverse to the conveying direction. The spatial ori-
entation of the stream elements is thereby remains substantially unchanged, so that
following the displacement the stream elements can be released and can, for exam-
ple, be conveyed away once again loosely supported. For gripping, displacing and
simultaneously conveying away the stream elements, these are not gripped in the
zone of their leading edges, but at a location distanced in conveying direction from
the leading edge and advantageously being situated in conveying direction approxi-
mately in the middle of the stream elements, which location as required may include
or not include a lateral element edge and which location is essentially the same for all
stream elements of the supply stream. The sole condition to be imposed on the sup-
ply stream is that it must be possible to grip all stream elements in the same way and
that the stream elements do not overlap one another at the gripping location, i.e. that

the spacing of the stream elements in the supply stream is greater than half the length

of the stream elements in the conveying direction.

For gripping, displacing and simultaneous onward conveying, for every stream ele-
ment an upper and a lower clamping element is provided, wherein the stream ele-
ment 1s gripped by being clamped between the clamping elements transverse to its
flat expanse (for a loosely supported stream element: from above and from below).
The upper and the lower clamping elements are conveyed in conveying direction
with the same, essentially constant speed as the supply stream and with, in conveying
direction, a constant distance between one another which distance is substantially the
same as the element spacing in the supply stream. In addition, the clamping elements
are displaceable in a controlled manner to a varying degree transverse to the con-
veying direction. As still remains to be demonstrated, this ability of being displaced

may be limited to the upper clamping elements, depending on the requirements re-
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garding additional support of the stream elements during displacement and onward
conveyance. In such a case, lower clamping elements are provided being assigned to

different diverging tracks and being conveyed along these tracks.

Advantageously the transverse displacement is implemented parallel to the flat ex-
panse of the stream elements (for loosely supported stream elements: essentially
horizontally) in such a manner, that the stream elements following the displacement
are arranged beside each other. In doing so a conveying stream is produced, in
which the stream elements, for example, are conveyed behind and beside each other
In a staggered manner, distanced from one another parallel to the conveying direction
and transverse to it, i.e. a conveying stream, which in a simple manner can be con-
veyed away by a single conveyor belt and which is especially suitable for packaging
the stream elements with the help of a quasi endless packaging material supplied
from a roll. Such packaging i1s e.g. described in the publication EP-1188670. The
number of stream elements being conveyed beside each other in such a conveying

stream 1s in essence freely selectable.

The displacement, however, may also be implemented transverse to the flat expanse
of the stream elements (for loosely supported stream elements: vertically), wherein
the stream elements have to have a sufficient flexibility for the displacement and
wherein part streams arranged one above the other are produced, in which part
streams the stream elements are conveyed one behind the other and, for example,
with a distance between one another. The number of part streams which can be pro-

duced in such a manner is in essence freely selectable.

For being able to grip the stream elements in a location, which does not include an
edge, the upper and the lower clamping elements are independent of one another, i.e.,

they are coupled to separate driving means. For gripping in a lateral edge zone, it is
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advantageous to combine each upper with one lower clamping element to form a
clamp and to couple the clamps to a single drive means. The drive means for driving
the clamping elements advantageously are chain pairs driven in circulation, wherein
the two chains are arranged on two opposite sides of the supply stream each wherein
guide links are arranged between the two chains the guide links extending transverse
to the conveying direction and each guide link carrying a clamping element or a
clamp being displaceable to and fro between the chains. The length ot the guide links
or the distance between the circulating chains respectively is matched to the distance
transverse to the conveying direction to be established between the stream elements.
Furthermore, the drive means comprise control means for controlling the different
displacements of the clamping elements along the guide links in the predefined,

regular sequence. If possible, the control means are designed as stationary cams.

The most important advantages of the stream transformation in accordance with the
invention are the facts, that all stream elements of the supply stream can be gripped
in essentially the same location and before the stream elements are moved relative to
one another, that the gripping location can be located in a central zone (without in-
volvement of an element edge), that, in the conveying stream to be established, a
substantially freely selectable number of stream elements can be conveyed beside
each other or an essentially freely selectable number of part streams can be estab-
lished respectively, and that the spatial orientation of the stream elements is not al-
tered, so that, for example, stream elements being supplied 1n a loosely supported
manner can be conveyed away again 1n a loosely supported manner after the stream
transformation without the need of a further re-orientation. The advantages of the
central gripping location, the advantage of the prevention of relative movement of
stream elements not yet held gripped and the advantage of the spatial stream element
orientation remaining unchanged are particularly relevant for stream elements, which
are groups of flat objects loosely lying on top of one another, and in particular for
such groups in which the objects have different formats or in which the objects have

similar formats but are not regularly stacked within the group.
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It goes without saying, that it 1s also possible to utilise the method and the device ac-
cording to the invention for transforming supply streams comprising other stream
elements, for example for transforming supply streams of individual objects all hav-
ing the same format or of regular stacks of objects of the same format or also for
transforming supply streams, in which such stream elements do not overlap one an-
other, but are conveyed one behind the other. In the same manner, while the method
and the device according to the invention are very advantageous for establishing
conveying streams, in which the stream elements are at a distance from one another
(i.e. do not overlap), it is equally possible to use the method and the device for pro-
ducing streams, in which the stream elements overlap one another, 1.e. for changing
the manner of the overlapping of the supply stream. It is further possible to use the
method and the device according to the invention for splitting the supply stream into

sections, 1.e., into groups of overlapping stream elements and to convey these away

etther beside or above one another.

Brief description of the drawings

Exemplary embodiments of the method and of the device in accordance with the in-

vention are described in more detail in connection with the following Figs., wherein:

Figs. 1 and 2 are schematic illustrations of a first exemplary embodiment of the
method and the device according to the invention, wherein the stream
elements are gripped in a central zone and are displaced paraliel to their
flat expanse (Fig. 1: viewed in a direction vertical to the flat expanse of
the stream elements; Fig. 2: viewed in a direction parallel to the flat ex-

panse of the stream elements);

Figs.3to7 show examples of stream elements being capable of being advanta-

geously processed with the method and the device according to Fig. 1,
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which stream elements are groups of objects having different formats

(Fig. 3 to 6) or of objects having the same format (Fig. 7), the objects be-

ing e.g. printed products;

Figs. 8 to 10 show various exemplary embodiments of lower and upper clamping

Fig. 11

Fig. 12

Figure 13

elements suitable for the device according to Fig. 1 (section transverse to

the conveying direction);

shows an exemplary upper clamping element or pair of lower and upper
clamping element for a device in accordance with the invention and the

control thereot:

is a schematic illustration of a further exemplary embodiment of the
method and the device according to the invention, wherein the stream
elements are gripped in an edge zone and are displaced parallel to their
flat expanse (viewed in a direction vertical to the flat expanse of the

stream elements);

is a schematic depiction of a further exemplary embodiment of the
method and device in accordance with the invention, wherein the stream
elements are gripped in an edge zone and are displacement transverse to
the flat expanse of the stream elements (viewed in a direction parallel to

the flat expanse of the stream elements).

Detailed description of the invention

Figures 1 and 2 show very schematically, viewed in a direction transverse to the flat

expanse of the stream elements 1 (Fig. 1) and in a direction parallel to the flat ex-

panse of the stream elements (Fig. 2) a first embodiment of the method and the de-
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vice according to the invention. The conveying direction F is oriented from left to
right. The left-hand area of Figs. 1 and 2 illustrates the supply stream 2, in which the
stream elements 1 are conveyed overlapping one another with a scale spacing d and,
for example, are loosely supported on three conveying substrates 3.1, 3.2, 3.3 run-
ning parallel to one another (indicated with dot-dash lines, e.g., conveyor belts). The
middle area of Figs. 1 and 2 1s the transformation zone, in which the stream elements
1 are displaced transverse to the conveying direction F, in this case parallel to the flat
expanse of the stream elements, 1.e. approximately horizontally in the case of a
loosely supported supply stream. The right-hand area of Figs. 1 and 2 illustrates the
conveying stream 4 established by transforming the supply stream, in which con-
veying stream the stream elements 1, for example, are conveyed away once again
loosely supported on three parallel conveying substrates 3.4, 3.5 and 3.6 (illustrated
with dot-dash lines, e.g., conveyor belts). The effective spacing d between the stream
clements in the conveying direction remains unchanged by the transformation, i.e.,
the conveying speed of conveying stream 4 s the same as the speed of supply stream
2. Also the conveying direction F remains essentially unchanged and the spatial ori-

entation of the stream elements does not change either.

in the transtormation zone (middle area of the Figs. 1 and 2) upper and lower
clamping elements 5.1 and 5.2 are utilised. The clamping elements are conveyed
through the transformation zone one behind the other with a spacing d in the con-
veying direction F and with the speed of the supply stream 4. During this convey-
ance, the clamping elements are first adjusted to the location of the stream elements 1
to be gripped (in the illustrated case: centre of the stream elements), then they are
activated for gripping (brought into a clamping configuration), then they are dis-
placed transverse to the conveying direction F wherein displacement of subsequent
clamping elements is different in a predefined sequence (in the illustrated case alter-

nately in opposite direction), and finally they are de-activated (brought into a non-

clamping configuration).
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In the embodiment in accordance with Fig. 1, the location of the stream elements to
be gripped i1s situated approximately in the middle of the stream element. For being
conveyed in conveying direction F through the transformation zone, the clamping
elements 5.1 and 5.2, for example, are arranged on guide links 6 extending transverse
to the conveying direction F and being joined to two lateral drive organs (7.1/7.1° for
the upper clamping elements 5.1 and 7.2/7.2° for the lower clamping elements 5.2,
shown as dot-dash lines). The drive organs are e.g. chains driven in circulation. The
drive organs extend through the transtormation zone beside the supply stream 2 and
in the case at hand at a symmetrical distance from it. On designing the lower clamp-
ing elements 5.2, the guide links 6, and the conveying substrates 3.1 to 3.6 for the
supply stream and the produced conveying stream, it has to be made sure, that these
do not come into conflict with one another. For stream elements, which are bendable
or flexible to such an extent, that also within the transformation zone they cannot be
conveyed without further support, additional supporting elements have to be pro-

vided. Such supporting elements are to be designed not obstructing the movement of

the lower clamping elements 5.2.

The conveying substrates 3.1 to 3.6 illustrated in the Figs. 1 and 2 (e.g. conveyor
belts) partially extend between the lower guide links 6 and the conveying surface. Of
the conveying substrates 3.1, 3.2 and 3.3, supporting the supply stream 2, the middle
one 3.2 extends in the conveying direction less far than the two outer ones 3.1 and
3.3. The lower clamping elements 5.2 are brought in and activated at a point down-
stream of the end of the middle conveying substrate 3.2. When gripped by the
clamping elements, the stream elements are further supported by the outer conveying
substrates 3.2 and 3.3, until these end too. The conveying substrates 3.4 to 3.6 con-
veying away the stream elements 1 of the conveying stream 4 established by the
transformation are arranged at a distance from one another in such a manner, that the
lower clamping elements 5.2 can be conveyed away downwards in a zone, in which

the stream elements are supported by the mentioned conveying substrates 3.4 to 3.6.




10

15

20

25

CA 02451804 2003-11-27
P2110 CA 13.10.03

- 13-

As already mentioned, in the case illustrated in the Figs. 1 and 2 the clamping ele-
ments are brought in centrally and are displaced transverse to the conveying direction
F alternately to the same extent and in opposite directions. The extent of the dis-
placement (and with it the length of the guide links 6), for example, is as illustrated
selected in such a manner, that the stream elements in the conveying stream 4 are ar-
ranged at a distance from one another transverse to the conveying direction F. From
Figs. 1 and 2 1t 1s easily seen, that a displacement sequence, in which every first
stream element 1s displaced to the right, every second stream element is displaced to
the left and every third stream element is not displaced, results in a conveying stream
4, in which three stream elements are arranged beside each other. In the same way, a
displacement sequence, 1n which a first plurality of stream elements is displaced to
the right and a second plurality of stream elements is displaced to the left, results in a
conveying stream 4, in which imbricated stream sections are conveyed beside one
another. Innumerable further transformation possibilities are derivable in the same
manner. As still remains to be demonstrated, it 1s very easily possible to convert a
device 1n accordance with the invention, which 1s set-up for one of the above men-
tioned transtormation vanants, for another one, this under the proviso, that the guide

links 6 are sufficiently long.

Fig. 2 further shows in dot-dash lines a roller 8, from which a length of a packaging
material 9 1s continuously fed underneath the conveying stream 4 established by the
transformation. Further downstream, the stream elements 1 are then, for example,
welded into the packaging material during continuous onward conveyance. It goes
without saying, that for an application of this kind at least the lower clamping ele-

ments 5.2 cannot be brought into the area of the conveying substrates 3.4 to 3.6, but

have to be turned around further upstream.

Figure 3 shows in more detail three stream elements 1.1 to 1.3 each consisting of a

plurality of objects, the stream elements being supplied in a supply stream 2 in which
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they overlap one another and following transformation according to the invention are
conveyed away in a conveying stream 4 in which they are distanced from one an-
other. In the horizontal projection of the upper part of Fig. 3 the most downstream
stream element 1.1 is depicted with dashed lines, the middle stream element 1.2 with
unbroken lines and the most upstream stream element 1.3 with dot-dash lines. The
location 1n which the stream elements are to be gripped 1s marked with an asterisk.
All objects constituting one stream element are gripped in this one location and the
element overlap in the supply stream 1s selected in such a manner, that no objects of
adjacent elements are also gripped. Of the stream elements 1.1 to 1.3 each one com-
prises four flat objects (e.g. printed products) lying loosely on top of one another and

having differing formats.

The gripping location indicated with the asterisk advantageously is as large as possi-
ble. Its extension in conveying direction is limited by the element overlap; its exten-
sion transverse to the conveying direction i1s advantageously not greater than the
range, in which all objects of the group can be clamped. The gripping location may
be, as indicated by the asterisk, a round or square area, a row of such areas or a rec-

tangular area.

The lower part of Fig. 3 shows the middie stream element 1.2 and the supply stream
4 viewed in a direction parallel to the flat expanse of the stream elements. The loca-
tions to be gripped are indicated with arrows from above and below. This illustration
shows, that the supply stream can be established by bringing together a plurality of
object streams, wherein each object stream supplies one type of objects. Conveying
speed and object spacing are to be the same in all object streams to be brought to-
gether and the object streams have to be synchronized in such a manner, that the
element locations to be gripped remain free from overlap by objects of adjacent
stream elements. In a group stream established by bringing together different object

streams, it 1s not actually the stream elements or groups, which overlap one another,
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but rather it is the objects of the groups, which overlap one another. On the other
hand i1t 1s of course also possible to transform in accordance with the invention a
supply stream, in which it is the groups (stream elements), which overlap one an-
other. From Fig. 3 it is also evident, that the direction of the overlap (leading edges
facing downwards or upwards) 1s not relevant for the transtormation according to the

invention.

Figures 4 to 7 illustrate further stream elements 1, each being a group of tlat objects
lying on top of one another, wherein an advantageous gripping location 1s indicated
with an asterisk. Supply streams, in which groups of this kind are supphed overlap-
ping one another, are advantageously transformed according to the invention. The
objects constituting the group (stream element 1) according to Fig. 4 have differing
formats and are lying on top of one another asymmetrically; the gripping location is
situated relative to a direction transverse to the conveying direction in the middie of
the element, and relative to a direction parallel to the conveying direction it is situ-
ated off centre. The objects of the group (stream element 1) in accordance with Fig. 5
also have differing formats and are aligned laterally; the gripping location 1in this case
being situated in the area of the lateral edge of the group and possibly extending to-
wards the centre of the group. The objects of the group (stream element 1) according
to Fig. 6 also have differing formats and are symmetrically arranged; the gripping
location for this reason advantageously being situated exactly in the centre of the
stream element. The objects of the group (stream element 1) in accordance with Fig.
7 all have the same format and they are arranged 1n the form of a rosette, the gripping
location also in this case being situated advantageously in the centre of the stream

element.

Figures 8 to 10 illustrate various embodiments of upper and possibly lower clamp-

ing elements (sections transverse to the conveying direction), which are suitable for
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the devices according to Figs. 1 and 2 or for similar devices according to the inven-

tion.

Figure 8 like Fig. 2 illustrates essentially identical upper and lower clamping ele-
ments 5.1 and 5.2, each one being arranged on a guide link 6.1 and 6.2 along which 1t
is displaceable transverse to the conveying direction. Also depicted are the convey-
ing substrates 3.1 and 3.3 supporting a stream element 1 of the not shown supply

stream when it 1s already gripped between clamping elements 5.1 and 5.2.

Figure 9 illustrates an embodiment, in which only the upper clamping elements 5.1
are displaceable transverse to the conveying direction in the manner as described
above, while the function of the lower clamping element is taken over by two con-
veying organs 10.1 and 10.2 (for example, conveying organs circulating in slotted
channels, e.g., chains), on which counter elements 11.1 and 11.2 are arranged, the
counter elements of each conveying organ being distanced from one another by twice
the distance between the upper clamping elements 5.1. The counter elements 11.1
and 11.2 of the two conveying organs 10.1 and 10.2 are directed against one another
in such a manner, that independent of on which conveying organ they are arranged,
they are capable of counter acting an upper clamping element within an identical
range. In the gripping zone, the conveying organs run beside each other (as depicted
in Fig. 9) and parallel to the supply stream and, in the transtormation zone, théy di-
verge. Because the characteristics of the movements of the upper clamping elements
and of the counter elements replacing the lower clamping elements are not exactly
the same, 1f so required 1t 1s advantageous to equip the pressure surfaces of the
counter elements in such a manner, that a gripped stream element is able to slightly

slip on it.
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Figure 10, like Fig. 9, illustrates an embodiment of clamping means with upper
clamping elements 5.1 being displaced transverse to the conveying direction, and
lower counter elements 11.1 and 11.2 arranged alternately on diverging conveying
organs 10.1 and 10.2. In contrast to Fig. 9, here the counter elements of both con-
veying organs are designed the same, so that they are not able to provide counter ac-
tion in the same region. For this reason, on clamping, the upper clamping elements
5.1 are alternately slightly displaced transverse to the conveying direction relative to

each other.

From Figs. 9 and 10 it 1s clearly evident, that utilisation of conveying organs 10.1
and 10.2 with counter elements 11.1 and 11.2 instead of lower clamping elements 5.2
being displaced transverse to the conveying direction (Fig. 8) leaves more space for
the conveying substrates 3.1 und 3.3 (also 3.3 to 3.6 in Figs. 1 and 2), while this
space when utilising lower clamping elements (Figure 8) 1s limited by the lower
guide links. Therefore, in the embodiments in accordance with Figs. 9 and 10, the
conveying substrates may be designed as conveyor belts without causing any space
problems, wherein the conveying organs 10.1 and 10.2 can be arranged between the
conveyor belts. Quite obviously, however, this advantage i1s compensated by the re-
striction to one only possible transformation, which is defined by the course of the
installed conveying organs 10.1 and 10.2 and by the sequence of the counter ele-

ments 11.1 and 11.2 arranged on them.

Figure 11 depicts an exemplary, upper clamping element 5.1, as it may be utilised in
a device according to the invention, for example, according to the Figs. 1 and 2. The
clamping element 5.1, as already mentioned, is arranged displaceable on a guide link
6.1, which advantageously 1s designed as a double bar. The clamping element 5.1
comprises a clamping head 20 which is directed against the stream element (not il-

lustrated) to be gripped and can advantageously be activated in a controlled manner

or the clamping element is a clamp.
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The clamping head 20 co-operates with the corresponding clamping head of a lower
clamping element or with a counter element and 1s blocked in a stand-by position
with suitable means, e.g. biased by spring 22. The clamping head is activated by un-
blocking, when due to the pre-tension of the spring it 1s pressed against the lower
clamping element or the counter element. The clamp 21 takes over the function of
lower and upper clamping element and 1s activated by closing and pressing together
the two clamp parts 21.1 and 21.2. The clamp 21 is utilisable for the transformation
of a supply stream, in which the stream elements can be gripped in a location com-

prising a lateral element edge (refer in particular to Figs. 5 and 12).

For controlling the displacement of the clamping element 5.1 along the guide link
6.1, for example, stationary control members or cams 23.1 to 23.4 are provided,
along which control rollers 23.1 and 23.2 arranged on the clamping element 5.1 roll.
The two cams 23.1 und 23.2 of the embodiment illustrated in Fig. 1 converge in the
conveying direction to run parallel to each other from where the stream elements of
the supply stream are to be gripped. In doing so, they co-operate with the gmde roll-
ers 24.1 and 24.2. They converge e.g. towards the middle of the guide links. The two
cams 23.3 and 23.4 extend across the transformation zone diverging in conveying
direction and in doing so co-operate with the guide roller 24.3 or 24.3°, which are
mounted alternately by being plugged in on the right or on the left of the clamping

element.

Other per se known means can also be applied for controlling the transverse dis-
placement of the clamping elements. For controlling the transverse displacement of
the clamping elements along differing paths, it is e.g. possible to displace cam parts

or control rollers on the clamping elements.
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A lower clamping element 5.2 illustrated in Figs. 2 and 8, is e.g. equipped in the
same way as the clamping element 5.1 of Fig. 11, wherein the clamping head 20 or

the clamp 21 faces upwards.

Fig. 11 clearly shows how simple it 1s to adapt a device for differing transformations,
if it comprises clamping elements of the type illustrated here. If the extent of the lat-
eral displacement of the clamping elements changes, cams 23.3 and 23.4 are dis-
placed. If the location to be gripped is not situated centrally, cams 23.1 and 23.2 are
adjusted accordingly. If the displacement sequence is to be changed, on at least a part
of the clamping elements the control roller 24.3 1s displaced (plugged-in differently).
For producing three part streams, e€.g. the control roller 24.3 1s removed from every
third clamping element and cams 23.1 und 23.2 comprise a break at the beginning of

the transformation zone before continuing further downstream.

Figure 12 in the same manner as Fig. 1 illustrates an embodiment of the method and
the device in accordance with the invention. In this embodiment clamping elements
5, as shown 1n Fig. 11, are equipped with clamps 21 instead of clamping heads. The
clamping elements 5 are displaceable along guide links 6 whose ends are mounted on
conveying organs 7 und 7¢. The clamps 21 grip the stream elements 1 in the area of a
lateral edge and are alternately displaced to a different extent in the same direction
transverse to the conveying direction F. The transformation such achieved is about

the same as the one illustrated in Fig 1.

Figure 13 shows the transformation of a supply stream 2 viewed in a direction par-
allel to the flat expanse of the stream elements 1. In the supply stream 2, the same as
in the supply stream of Fig. 3, objects of adjacent stream elements overlap one an-
other. The clamping elements 5 are equipped with clamps 21 (clamp parts 21.1 and
21.2) and they are displaced along guide links 6. If the stream elements are supplied
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and conveyed away being loosely supported, i.e. being oriented essentially horizon-
tally, the guide links 6 are vertically oriented and the clamping elements 5 with the

clamps 21 are displaced upwards and downwards.
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CLAIMS

Method for transforming a supply stream, in which stream elements each having
two substantially parallel principal surfaces and each comprising one flat object or a
group of flat objects lying on top of one another, are conveyed in a conveying direc-
tion, wherein the principal surfaces of the stream elements are oriented essentially
parallel to the conveying direction, the method comprising the steps of:

during further conveyance in the conveying direction, gripping each stream element
of the supply stream by clamping it in a substantially same location, which location,
in the conveying direction, lies in a central area of the stream element and in which
location the stream element is not overlapped by adjacent stream elements, and
during further conveyance in the conveying direction, displacing each stream ele-
ment transverse to the conveying direction, displacement of successive stream ele-

ments differing in a predefined sequence.

The method according to claim 1, wherein the stream elements are conveyed

loosely supported, in the supply stream and/or after being released from being
gripped.

The method according to claim 1 or 2, wherein, during displacement transverse to

the conveying direction, the stream elements are additionally supported.

The method according to claim 1, 2, or 3, wherein, in the supply stream, the stream
elements are conveyed o verlapping o ne another and, following the d isplacement,
the stream elements do not overlap one another or an element overlap is different

from the element overlap in the supply stream.

The method according to any one of claims 1 to 4, wherein displacement transverse
to the conveying direction 1s carried out substantially parallel to the principal sur-

faces of the stream elements.

The method according to claim 5, wherein the predefined sequence of the displace-

ment transverse to the conveying direction of subsequent ones of the stream ele-
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ments and the extent of the displacements is such, that the supply stream 1is trans-
formed to a conveying stream, in which the stream elements are distanced from one

another in the conveying direction and transverse to the conveying direction.

The method according to any one of claims 1 to 4, wherein displacement transverse
to the conveying direction is carried out transverse to the flat expanse of the stream

elements.

The method according to any one of claims 1 to 7, wherein the location, in which
the stream elements are gripped, is situated relative to a direction transverse to the

conveying direction in a central area of the stream elements.

The method according to any one of claims 1 to 7, wherein the location, in which

the stream elements are gripped, comprises a lateral edge of the stream elements.

The method according to any one of claims 6 to 9, wherein the conveying stream in
which the stream elements are conveyed at a distance between one another in the
conveying direction and transverse to it is conveyed onward together with a quasi

endless length of a packaging material.

The method according to any one of claims 1 to 10, wherein the stream elements
are groups of flat objects lying loosely on top of one another and having differing
formats, or groups of flat objects having the same format and lying on top of one
another non-regularly stacked, wherein the flat objects of each group are aligned to
one another in such a manner, that the group comprises a location situated relative
to the conveying direction in a central element area and, relative to a direction
transverse to the conveying direction in a central element area too or 1n an area
comprising one lateral element edge, in which location ail flat objects of the group

are grippable 1n a clamping manner.

The method 1n accordance with claim 11, wherein at least a part of the flat objects
are printed products.
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A device for transforming a supply stream, in which stream elements each having
two substantially parallel principal surfaces and each comprising one flat object or a
group of flat objects lying on top of one another, are conveyed in a conveying direc-
tion, wherein the principal surfaces of the stream elements are oriented essentially
parallel to the conveying direction, the device comprising:

a plurality of clamping elements for gripping the stream elements of the supply
stream 1n a clamping manner, the clamping elements being arranged on conveying
means ¢ quipped for conveying the ¢ lamping elements in the conveying direction
one behind the other through a transformation zone at a speed being similar to a
speed of the supply stream and at a spacing being similar to an element spacing in
the supply stream, and

control means being equipped for acting on the clamping elements during convey-
ance 1n the conveying direction, by activating the clamping elements, by displacing
successive clamping elements transverse to the conveying direction in a predefined

sequence and by de-activating the clamping elements.

The device according to claim 13, wherein the clamping elements are designed for

being displaced along guide links oriented transverse to the conveying direction.

The device according to claim 14, wherein the guide links are driven by drive
means extending on opposite sides of the supply stream and running at least par-

tially parallel to the supply stream.

The device according to any one of claims 13 to 15, wherein, for conveying the
supply stream to the transformation zone and for conveying the conveying stream
produced by the transformation away from the transformation zone, conveying sub-

strates being equipped for loosely supporting the stream elements are provided.

The device according to claim 16, wherein the guide links are oriented essentially

horizontally.

The device according to claim 17, wherein, for gripping each stream element in a

clamping manner, a pair of an upper and a lower ¢ lamping e lement is p rovided,
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each clamping element being equipped with a clamping head, the clamping heads of
the pair of clamping elements being oriented towards each other and designed for

being activated.

19. The device according to claim 17, wherein, for gripping the stream elements in a
clamping manner, upper clamping elements and counter elements are provided,
wherein the counter elements are arranged on a plurality of conveying organs di-

verging within the transformation zone.

20. The device according to claim 17, wherein, for gripping the stream elements in a
clamping manner, clamping elements with a clamp each are provided, wherein the

clamps are equipped for activation by closing and for de-activation by opening.
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