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Apparatus for Feeding Sheet-like Articles to a Processing

Arrangement

Abstract

The apparatus has a conveying arrangement - (10) with
clamps (12) which are arranged one behind the other and
are driven along the circulatory path (18) in the
direction of circulation (U). In the receiving section
(16), the mouth (14) of the clamps (12) is directed in
the direction of «circulation (U) and intended for
gripping at the trailing edge (22'), as seen 1in the
direction of circulation (U), a sheet-like article (22)
arranged on the bearing element (20). The bearing
element (20) has two bearing rails (60, 62), the
upstream bearing rail (60), as seen in the direction of
circulation (U), being designed such that it can be

pushed away by the clamps (12).

(Figure 1)
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Apparatus for Feeding Sheet-Like Articles to a Processing
Arrangement

Technical Field

The present invention relates to an apparatus for feeding sheet-like articles to a

processing arrangement.

Background of the Invention

An apparatus of this type is known from EP-A-0 675 062 and the corresponding
US-A-5,645,679.

arranged one behind the other on the periphery and are driven along a circulatory path in

It has a wheel-like conveying arrangement with clamps which are

the direction of circulation. These clamps can be controlled individually in terms of
position and also in terms of opening and closing action. Two interacting clamping
elements of a clamp form in each case one clamp mouth which, in a receiving section of
the circulatory path, is oriented in the direction of circulation. Running in the radial
direction in relation to the wheel-like conveying arrangement is a magazine shaft for a
supply of articles arranged in a stack-like manner, such as credit cards, postcards, printed
products, samples and the like. The discharge-side end of the magazine shaft is located
adjacent to the receiving section of the circuiatory path of the clamps, on the outer side
thereof, as seen in the radial direction. A sucker arrangement with a suction head driven
synchronously with the conveying arrangement is intended for gripping in each case the
uppermost sheet-like article of the supply stack, on the exposed face thereof, and for
lifting it off from the supply stack into the movement path of the clamps, with the result
that by way of its clamp mouth, which is directed in the direction of circulation, in each

case one clamp can grip the relevant article at its trailing edge in order to transport it
further.

[RALIBLL]13396specie.doc:keh




20

25

30

Object of the Invention

It is an object of the present invention to overcome or ameliorate some of the

disadvantages of the prior art, or at least to provide a useful alternative.

Summary of the Invention

Accordingly, the present invention provides an apparatus for transporting sheet-
like articles to a processing arrangement, having a conveyor arrangement with
individually controllable clamps which are arranged one behind the other, are driven
along a circulatory path in the direction of circulation and each have two clamping
elements which form a clamp mouth which, in a receiving section of the circulatory path,
is oriented substantially in the direction of circulation, and having a feed arrangement
with a feed conveyor for feeding the articles into the receiving section, the clamps being
intended for gripping, in the receiving section, in each case one article at its trailing edge,
as seen in the direction of circulation, and then feeding said article to the processing
arrangement, and the feed arrangement, in the receiving section, has a member which is
designed to be able to make way and has the circulatory path of one of the clamping
elements crossing over it, on which member at least one respective article which is to be
gripped by a clamp in each case rests, wherein the member is designed as a support
element and the feed conveyor is intended to convey, one after the other, a respective
article, which is to be gripped by a clamp, in a feed direction onto the support element,
which feed direction extends transversely to a plane, which runs at right angles to a
clamp-mouth plane defined by the clamping element and in which the receiving section of

the circulatory path runs.

The present invention, at least in a preferred embodiment, provides an apparatus
of the generic type which, along with a straightforward construction, makes it possible to

process a wide range of sheet-like articles.

At least a preferred embodiment of the invention, it is possible for the articles to
be fed individually onto the bearing element from different directions. In particular,
lateral feeding of the articles is made possible, as seen in the direction of circulation of the
clamps. Since the articles are arranged on a bearing element in order to be received by
the clamps, that side of said articles which is directed away from the bearing element is

exposed. This makes it possible, for example, to process articles which are already

[R:ALIBLL])133%96specie.doc:keh: TCW
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provided with adhesive on the side which is exposed in relation to the bearing element.
Since the bearing element is designed to be resiliently deformable, it is possible to
dispense with driven elements for introducing the articles into the clamps. There is no

need for any dedicated drive for the bearing element.

The articles are preferably able to be processed in a stream which crosses the

clamp stream.

[RALIBLL]13396specie.doc:keh:TCW
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Brief Description of the Drawings

A preferred embodiment of the invention will now be described, by way of

example only, with reference to the accompanying drawings, wherein:

Fig. 1 shows a view of part of the apparatus in the region of the receiving section

with a bearing element arranged there for the articles which are to be gripped by clamps;

Fig. 2 shows, in the direction of the arrow II from Fig. 1, the bearing element and

a feed conveyor for successively feeding sheet-like articles onto the bearing element;

Fig. 3 shows a plan view of the bearing element shown in Figs. 1 and 2, with part

of the feed conveyor;

Fig. 4 shows an article-retaining clamp as it positions the article on a printed

product in a processing arrangement;

Fig. 5 shows, in the same illustration as Fig. 4, the same clamp once it has
released the article and pressed onto the printed product the border portion provided with

adhesive;

Fig. 6 shows, in a side view in the direction counter to the arrow II in Fig. 1, a

clamp as it grips an article arranged on a brush-like bearing element;

Fig. 7 shows the embodiment shown in Fig. 6, as seen in the feed direction Z;

and

Fig. 8 shows a clamp retaining an article with a strip-like application of adhesive.

[RALIBLL]13396specie.doc:keh
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Detailed Description of the Preferred Embodiments

As far as the construction and functioning of the conveying arrangement 10, of
which part is shown in the drawing, are concerned, you are expressly referred to
EP-A-0 675 062 and the corresponding US-A-5,645,679. This conveying arrangement
has controllable clamps 12 which are intended to grip by way of their mouth 14, in a
receiving section 16 of their circulatory path 18, in each case one sheet-like article 22
arranged on a bearing element 20, and to transport said article in the direction of
circulation U to a transfer region 24 - see Figures 4 and 5 - where the article 22 is

positioned, in a processing arrangement 26 for printed products 28, on a printed product.

Carrier-like circulatory elements 30 project, in a uniformly distributed manner in
the direction of circulation, from a circular carrying disk, which is driven continuously in
the direction of circulation U about its axis of rotation, in each case one carrying arm 32
being mounted on said circulatory elements such that it can be pivoted about an
articulation spindle 34 parallel to the axis of rotation of the carrying disk. At its radially
outer end, the carrying arm 32 bears a clamp 12 which can be pivoted about a pivot
spindle 36 which is parallel to the articulation spindle 34. The carrying arm 32 is
designed as a two-armed angle lever which has mounted, at its end which is directed
away from the clamp 12, a follow-on roller 38 which is guided in a first guide path 40
running around the carrying disk. When the circulatory elements 30 circulate along their
circular circulatory path, the carrying arm 32 is pivoted about its articulation spindle 34,

by means of said guide path 40, in and counter to the direction of circulation U.

A two-armed control lever 42 is mounted on each circulatory element 30, on a
further articulation spindle 34, which is parallel to the articulation spindle 34 and is

arranged further inward in the radial

[RALIBLL]13396specie.doc-keh
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direction 1in relation thereto, said control lever
likewise being connected to the «clamp 12 by a
connecting rod 44. A further follow-on roller 38’ is
mounted rotatably on the control lever, at that end of
the latter which is directed away from the connecting
rod 44, and said further follow-on roller is guided in
a further guide path 40’, which likewise runs around
the carrying disk. During the circulation of the
circulatory elements 30, said further guide path 40’
controls the pivot position of the clamps 12 and opens
and closes the mouth 14 of the clamps 12.

A first clamping part 46 of the clamp 12 is mounted on
the pivot spindle 36, and said clamping part has formed
on it a bearing surface 48 and, at the end thereof
which is located closer to the pivot spindle 36, a stop
surface 48’ . A pressure-exerting roller 50 is mounted
in a fully rotatable manner at the free end of the
first clamping part 46. Connected fixedly to the first
clamping part 46 is a triangular stop part 52 which is
likewise mounted on the pivot spindle 36 and 1is
intended for interacting with a stop pin 52’ on the
carrying arm 32 in order to open the clamp mouth 14.
Furthermore, a tie rod 53 is articulated on the stop
part 52, and this tie rod extends into the interior of
a sleeve 54 of the connecting rod 44, said sleeve being
articulated on the control lever 42, and is subjected
there to the action of a compression spring which, at
the other end, is supported at that end of the sleeve
54 which is directed toward the clamp 12. Articulated
on the sleeve 54 is a link plate 56 which is connected
to a second clamping part 58, which has two clamping
arms 58’ and is likewise mounted pivotably on the pivot
spindle 36. The clamping arms 58’ project beyond the
stop surface 48’ and, together with the bearing surface
48 of the first clamping part 46, form the clamp mouth
14, which is bounded by the stop surface 48’, which

runs at right angles to the direction of circulation U.
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Prior to movement into the receiving section 16, the
carrying arm 32 and the control lever 42 are displaced
into a pivot position in which the bearing surface 48
of the first clamping part 46, with the stop part 52
butting against the stop pin 527, is arranged
approximately in the horizontal direction and the clamp
mouth 14, which 1is directed approximately in the
direction of circulation U, is opened by virtue of the
clamping arms 58’ being lifted off from the bearing
surface 48. The first clamping part 46 then passes
beneath the article 22 located on the bearing element
20, the clamping arms 58’ coming to rest above said
article 22. The stop surface 48’ comes into abutment
against the trailing edge 22’ of the article 22, as
seen in the direction of circulation U, as a result of
which said article is carried along in the direction of
circulation U. The clamp mouth 14 is then closed by

virtue of the control lever 42 being pivoted.

In the case of the embodiment shown in Figures 1 to 3,
the bearing element 20 has two bearing rails 60, 62
which run at right angles to a plane 64 in which the
receiving section 16 of the circulatory path 18 runs
and which is arranged at right angles to the clamp
mouth 14 and the bearing surface 48 of the first
clamping part 46. The second bearing rail 62, which is
formed for example from a metal sheet, is arranged
downstream of the first bearing rail 60, as seen in the
direction of circulation U. The first bearing rail 60
is formed by a sheet—like, approximately rectangular
flexible plastic element 66 which runs in a vertical
direction in the rest position, and of which the top
edge 66’, which runs parallel to the second bearing
rail 62, forms the rest for the article 22, and which
is fastened on a rectangular profile bar 68 along its
bottom edge 66’’. As can be seen, in particular, from
Figure 1, the circulatory path 18 of the free end of
the first clamping part 46, said free end being formed

by the pressure-exerting roller 50, runs through the




10

15

20

25

30

35

_'7 -—
plastic element 66 located in the rest position; the
circulatory path 18 thus crosses over the bearing
element 20. It can also be seen from Figure 1 that the
article 22 resting on the bearing rails 60, 62 has a
border region projecting beyond the first bearing rail
60 counter to the direction of circulation U. As it
grips beneath the article 22, the first clamping part
46 bends away the plastic element 66, which is designed
to have a yielding capacity, out of its movement region
by means of the pressure-exerting roller 50, whereupon
the article, which 1is still resting on the second
bearing rail 62, comes into abutment against the
bearing surface 48 of the first clamping part 46. As
has been described above, said article 22 is carried
along by the stop surface 48’ and, secured by the clamp
mouth 14 by virtue of the latter ~being closed,
transported further. As soon as the relevant
transporting clamp 12 has run off the plastic element
66, which has inherently resilient properties, said
plastic element automatically rights itself again into
the wvertical, rest position, which is indicated by

dashed lines in Figure 1.

The second bearing rail 62 is adjoined downstream, as
seen in the direction of circulation U, by a guide
surface 70, which encloses an obtuse angle with the
bearing element 20. As soon as a clamp 12 carries along
in the direction of circulation U, by way of its open
mouth 14, an article 22 resting on. the bearing element
20, the article 22 comes into abutment, by way of its
leading edge 22’’, against the guide surface 70 and is
guided with sliding action thereon. The friction
between the guide surface 70 and the article 22 results
in the latter remaining in abutment against the stop
surface 48’ until the clamp mouth 14 has closed even

with a high circulatory speed of the clamps 12.

In this case, the article 22 is stabilized against

rotation laterally, as seen in the direction of
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circulation U, by side walls 72, 72’. The guide surface
70 and the side walls 72, 72’ form something of a guide

channel for the articles 22.

The feed arrangement 74 for the articles 22 has a feed
conveyor 76, of which the feed direction is designated
by Z. One component of this feed direction Z runs at
right angles to the ©plane 64, and thus in the
longitudinal direction of the bearing rails 60, 62, and
the other component runs in the direction from top to
bottom. The articles 22 are thus fed to the bearing
element 20, and pushed onto the same, transversely to
the direction of «circulation U and with a slight

gradient.

The feed conveyor 76 has a guide plate 78 which is
rectangular in plan view (Figure 3) and of which the
detachment edge 80 is arranged in a feed gap 82 in the
side wall 72, which 1is located closer to the feed
arrangement 74. Said feed gap 82 1is bounded on the
underside by the second bearing rail 62, which has a
run-on tongue 84 projecting beyond the side wall 72 in
the direction toward the feed conveyor 76. At a
distance from the side wall 72, the guide plate 78 has
in each case one U-shaped guide profile 86 engaging
around it laterally, as seen in the feed direction Z. A
carrier band 86, which comes, for example, from a
supply reel (not shown), is guided over a deflecting
roller 90 and runs from there, beneath the guide plate
78, into a gap, bounded by the latter and the guide
profiles 86, to the detachment edge 80. At this
location, it is guided around said detachment edge 80
and runs from there on the top side of the guide plate
78, in turn, into a gap, bounded by the latter and the
guide profiles 86, to a roller pair 92 which can be
driven in start/stop operation and around which the
carrier band 1is guided in the form of an S. The
articles 22, 1in the present case rectangular paper

notes, are fastened at intervals one behind the other
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on the carrier band 88 by way of an application of
adhesive 94 which is provided on said paper notes in a
strip-like manner. This strip-like application of
adhesive 94 runs in the feed direction Z and along the
upstream, trailing edge 22’, as seen in the direction

of circulation U.

If the carrier band 88 is drawn in the arrow direction
by means of the roller pair 92, in each case one
article 22 detaches itself gradually from the carrier
band 88 at the detachment edge 80, and is
simultaneously pushed onto the bearing rails 60, 62 in
the process. The application of adhesive 94, which
remains on the article 22, is then exposed on the top
side of the article, which 1is resting on the bearing

element 20.

As can be seen, in particular from Figure 3, the run-on
tongue 84 ensures that the articles 22 are also guided
through the feed gap 82 onto the second bearing rail 62
by way of their region which is not adhesively bonded
on the carrier band 88. Furthermore, as can be seen
from Figure 2, the plastic element 66 has in its top
corner region directed toward the feed conveyor 76, a
bevel 66’’’ which serves for guiding the article 22
onto the rest-forming top edge 66’. The side wall 727,
which is further away from the feed arrangement 74,
serves, during the feed operation of the articles 22,
as a stop for the edge of the latter which leads in the
feed direction Z and is located 1laterally in the

direction of circulation U.

For the sake of completeness, it should be mentioned
that both the profile bar 68 and the metal sheet which
forms the guide surface 70 and the second bearing rail
62 are fastened on said side wall 72’, which 1is

fastened on a machine framework.
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As can be seen from Figure 1, the receiving section 16
is located more or less at the 7 o’clock position of
the conveying arrangement 10. Located at approximately
the 4 o’clock position is the processing arrangement
26, of which, for the sake of clarity, Figures 4 and 5
show just one wall element 96 with a multi-part printed
product 28 butting against it. Examples of such
processing arrangements are disclosed in
EP-A-0 550 828; 0 510 525; O 341 425; 0 341 424; 0 341
423 and the corresponding US Patents 5,324,014;
5,292,110; 5,052,667; 5,052,666; 4,981,291.

The apparatus shown in Figures 1 to 5 functions as
follows. The situation shown in Figures 1, 2 and 3 will
be taken as the starting point. An article 22 rests on
the bearing element 20. The corresponding clamp 12, as

has been described above, engages beneath the article
22, pushing away the first bearing rail 60 at the same
time, and grips said article at the trailing edge 22
by virtue of the mouth 14 being closed. As soon as said
clamp 20 has lifted the article 22 off from the bearing
element 20 and the clamp 12 has run off the first
bearing rail 60, the roller pair 92 is activated until
a new article 22 has been pushed onto the first and
second bearing rails 60, 62 and butts in an aligned
manner against the side wall 72’ by way of the
corresponding edge. This article 22 is then ready to be

gripped by the next-following open clamp 12.

In the transfer region 24, as has been described in
detail in EP-A-0 675 062 and US-A-5,645,679, the clamp
12 positions the article 22 retained by it on the
exposed side of the printed product 28 butting against
the wall element 96, as Figure 4 shows. In this case,
the pressure-exerting roller 50 is displaced back as a
result of the relative movement between the clamp 12
and the wall element 96, and this results in the clamp
mouth 14 opening and thus in the article 22 being

released. The pressure-exerting roller 50 is then drawn
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over the article 22 in order to press the region with
the application of adhesive 94 onto the printed product
28.

In the case of the embodiment shown in Figures 6 to 8,
the bearing element 20 is formed by an area of bristles
98. The bristles are fastened on a planar bristle
carrier 100 in the manner of a brush. As Figure 7
shows, it 1is also the case here that the article 22
arranged on the area of bristles has a section which
adjoins the trailing edge 22’ projecting beyond the
area of bristles 098 counter to the direction of
circulation U of the clamps 12. With the mouth 14 open,
the first clamping part 46 engages beneath the article
22 and then uses its free end to displace the bristles
which are in the way. As soon as the stop surface 48’
comes into abutment against the trailing edge 22’, . the
article 22 1is carried along in the direction of
circulation U and, once the clamp mouth 14 has been
closed, the article 22, retained by the clamp 12, is
lifted off from the area of bristles 98 and transported

to the transfer region 24.

The feed conveyor 76 may be designed in the same way as
has been described above and shown in Figures 2 and 3.
This is indicated schematically in Figure 6 with
articles 22 arranged one Dbehind the other. In this
case, the guide plate 78 1is preferably arranged
parallel to the bearing surface, which is defined by
the area of bristles 98. Arranged on the downstream
side of the area of bristles 98, as seen in the feed
direction Z, is a side wall 72 which serves as a stop
for the articles 22 when they are fed onto the bearing
element 20 and as a lateral guide when they are gripped
by the clamps 12. Figure 6 shows the clamp 12 with the
first clamping part 46 with the pressure-exerting
roller 50 and the stop surface 48’, and with the second
clamping part 58 with the two clamping arms 58’. Since

these clamping arms, as can also be seen from Figure 8,




10

15

20

25

30

35

_12_
have only a small surface area which comes into contact
with the adhesive 94 on the article 22, and the
clamping arms 58’ are preferably produced from a
material to which the adhesive 94 adheres badly, if at
all, this ensures that the article 22 is released when

the mouth 14 is opened.

It is also the case in the embodiment shown in Figures
6 to 8 that the movement path 18 of the first clamping
part 46 of the clamps 12 crosses over the area of
bristles 98, which forms the bearing element 20. The
flexible bristles are designed to have a vyielding

capacity and the clamp 12 passes over them.

The articles 22 may be notes which are known by the
tradename post-it. However, the apparatus 1is also
suitable " for processing different sheet-like articles,
such as credit cards, postcards, printed products
having one or more sheets, samples and the like. It 1is
possible to process, in particular, flexible, sheet-

like articles.

The articles may have the application of adhesive at
different locations; in particular, more than one
region may be provided with adhesive. Thus, the
apparatus shown in the figures 1is also suitable, in
particular, for processing articles which have an, if
appropriate, strip-like application of adhesive along
the leading edge and along the trailing edge. Of
course, it 1is also possible to process articles which
do not have any application of adhesive. In this case,
it 1is possible for adhesive to be applied to the
articles during the transportation by means of the

clamps.

The bearing element may be designed differently, for
example as a swing-action element or a resiliently

mounted bar.
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It is also possible for the feed conveyor to be of a
different construction. It is thus conceivable for the
individual articles to be pushed onto the bearing
element via a sliding surface by means of a push rod,
or for the articles to be border portions which are
pushed onto the bearing element by virtue of the border
being advanced and are then separated from the border.

It is possible to use suitable clamps of different,
generally known construction. of course, the
circulatory path of the clamps may follow a course
other than the more-or-less circular shape. The
transfer region may be provided at a desired, suitable

location downstream of the receiving section.
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The claims defining the invention are as follows:-

1. An apparatus for transporting sheet-like articles to a processing
arrangement, having a conveyor arrangement with individually controllable clamps which
are arranged one behind the other, are driven along a circulatory path in the direction of
circulation and each have two clamping elements which form a clamp mouth which, in a
receiving section of the circulatory path, is oriented substantially in the direction of
circulation, and having a feed arrangement with a feed conveyor for feeding the articles
into the receiving section, the clamps being intended for gripping, in the receiving
section, in each case one article at its trailing edge, as seen in the direction of circulation,
and then feeding said article to the processing arrangement, and the feed arrangement, in
the receiving section, has a member which is resiliently deformable and has the
circulatory path of one of the clamping elements crossing over it, on which member at
least one respective article which is to be gripped by a clamp in each case rests, wherein
the member is designedd as a support element and the feed conveyor is intended to
convey, one after the other, a respective article, which is to be gripped by a clamp, in a
feed direction onto the support element, which feed direction extends transversely to a
plane, which runs at right angles to a clamp-mouth plane defined by the clamping element
and in which the receiving section of the circulatory path runs.

2. The apparatus as claimed in claim 1, wherein the clamping element
displaces the support element directly.

3. The apparatus as claimed in claim 1 or 2, wherein the support element
has two support rails which are spaced apart from one another in the direction of
circulation and of which the upstream support rail, as seen in the direction of circulation,
is resiliently deformable.

4. The apparatus as claimed in claim 3, wherein the support rails are
arranged at right angles to the plane.

5. The apparatus as claimed in claim 3 or 4, wherein the resiliently
deformable support rail is formed by a sheet-like, flexible element which is fastened on
one side.

6. The apparatus as claimed in claim 5, wherein the resiliently deformable
support rail is made of plastic.

7. The apparatus as claimed in claim 1 or 2, wherein the support element is
formed by an area of bristles.

8. The apparatus as claimed in any one of claims 1 to 7, which comprises a

guide surface which is arranged downstream of the support element, as seen in the

[RALIBLL]13396specie.doc:keh: TCW
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direction of circulation, encloses an obtuse angle therewith and is intended for the leading
edge, as seen in the direction of circulation, of the product gripped by a clamp.

9. The apparatus as claimed in any one of claims 1 to 8, which comprises
at least one side wall which runs in the direction of circulation, is arranged to the side of
the support element and serves for guiding the articles which are to be gripped by the
clamps and, if appropriate, as a stop for the article conveyed onto the support element by
means of the feed conveyor.

10. The apparatus as claimed in any one of claims 1 to 9, wherein the feed
arrangement has a feed conveyor which opens out onto the bearing element from the side
of the circulatory path of the clamps and is intended for conveying onto the support
element one after the other articles arranged one behind the other on a carrier band by
means of adhesive, said articles being detached from the carrier band in the process.

11. An apparatus for transporting sheet-like articles to a processing
arrangement, said apparatus being substantially as hereinbefore described with reference

to Figs. 1 to 5; Figs. 1 to 3; 6 and 7; or Figs. 1 to 3 and 8 of the accompanying drawings.

Dated 24 October, 2003
Ferag AG

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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