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ABSTRACT

A device 1includes at least one rigid body that can be
pivoted about an axis of rotation (D) and at least one
tool having a processing-effective zone. The tool 1is
attached to the body and 1s movable along an orbit (U)
by rotating the body, and 1s attached to the body
pivotally or rotatably about a pivot axis. The pivot

' and

axls has a constant distance from the axis of rotation,

and the processing-effective zone of the tool 1is

disposed 1n the direct vicinity of the pivot axis and

the control element 1s disposed at a distance from the

processing-effective zone. The invention allows the

adjustment of the pivot position of the processing-

active zone and simultaneous precise control of the

orbit thereof.



10

15

20

25

30

35

CA 02700221 2015-03-10

WO 2009/039673 PCT/CH2008/000387

APPARATUS FOR PROCESSING FLAT ARTICLES, IN PARTICULAR
PRINTED PRODUCTS

INVENT ION

L*l

FIELD OF TH

pr—
e

The 1nvention concerns the field of conveying and

packaging technology and relates to an apparatus for

processing continuously conveyed flat products, 1in
particular printed products, and/or a continuously
moving, gquasi endless material web, 1in particular a

sheet-material web.

BACKGROUND

Processing products 1n a conveying stream reguires, on
the one hand, high processing speeds and a
straightforward, low-wear design for the mechanical
components which means that the latter are not
particularly susceptible to malfunctioning and, on the
other hand, precise control of the movement of the

tools and of the products and a processing time which

1s as long as possible. Most processes used for
processing products or a material web, e.g. welding,
cutting or printing, also require a certalin

counterpressure or resilistance to be applied by a

counterpart tool which interacts with the actual tool.

— F
—

Some of these requirements are met in different ways.

Movement of the tools along a «circular path 1is

mechanically straightforward to achieve and is usually

preferred. Such apparatuses with welding tools which

are moved along circular paths by virtue of a rigid

body Dbeing rotated are known, for example, from
EP-A 1 362 790, WO 00/35757 or WO-A 2005/118402. While
the tools in EP-A 1 362 790 or WO-A 2005/118402 are
always oriented in the radial direction, the

orientation of the tools 1in WO 00/35757 is kept

constant 1n that the tools are fastened 1in a rotatable
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manner on the rotary body and, as the latter rotates,

circulate synchronously in the opposite direction.

In the case of the apparatus according to WO 00/35757,

r—

the position of the processing zone of the tool, that

1s to say of that part which interacts with the product

or the material web, depends greatly, on account of the

distance from the pivot axis, on the qguality of

synchronization of the counterrotation of the tool with

— —

the rotary movement of the rotary body. If guide tracks

are used for this purpose, these guide tracks have to

be formed very precisely.

The apparatuses according to EP-A 1 362 790 and
WO 00/35757 comprise counterpart tools which move

synchronously with the actual tool and likewlse

circulate on a circular path. In order to extend the
processing duration, and thus the processing region,
the movement paths of the tool and counterpart tool,
these paths being circular 1n the non-loaded state,

intersect. Since the tools are mounted resililently

relative to the rotary body, the circulatory path of
the tool 1s flattened by the counterpressure applied by
the respectively other tool and the processing region
1s thus extended. The forces which act on the tools

here, however, may lead to wear.

International patent application PCT/CH2007/000130,
which was not published before the priority date,
proposes, as an alternative to the purely circular

path, to connect the tool to the carrying arm 1in a

pivotable manner via a lever arm such that the

processing zone 1s at a distance from the pivot axis

and thus, depending on the pivoting position, 1s at a

variliable distance from the center of rotation. The

pivoting position 1s adjusted by a control element
which 1nteracts with a control track and 1s located 1in

the region of the processing zone and thus likewlise at
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a distance from the pivot axis. In this way, 1t 1s

possible to produce a circulatory path for the

processing zone which differs from a purely circular

path, and 1n particular has a rectilinear segment for

extending the processing region. A second control

element and a second control track also make 1t

possible to adjust the orientation 1in space. In the

case of this apparatus, the precise position of the
processing zone and the orientation and speed thereof

during passage through the processing region depend

greatly on the accuracy of the control track. The

control track thus has to predetermine the movement

gr—

path of the control elements within relatively narrow

limits, e.g. 1f the orientation 1s to be kept constant.

This may give rise to problems when, for example,

products of different thicknesses are processed.

Moreover, the forces which prevail during processing
have to be absorbed wvia the control elements and

control tracks. Undesired torques arise here.

An apparatus for welding a material web without a
circulating counterpart tool 1S known from
WO-A 2005/118402. The apparatus comprises a plurality

gp—

of welding tools which are arranged on a wheel, are

always oriented 1n a radial direction and thus, once
agalin, describe a circular path. Located Dbeneath the
wheel 1s a conveyling belt by means of which a material
web and also products which are to be wrapped by the

material web are conveyed into the processing region of

the welding tools. The conveying belt acts as a
counterpart tool and 1tself applies the resistance
which 1s necessary for processing. Although each

individual polnt on the conveying belt 1s moving, the
conveying belt as a whole does not change 1ts position
relative to the welding toocl, and this does away with

any synchronization problems.
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In the case o©f the welding apparatus according to

WO-A 2005/118402, the purely circular circulatory path

of the tools and of the processing zones thereof, 1in

this case the hot welding zone (welding bars) of

welding tools, 1s arranged such that it undercuts the

conveylng plane defined by the top side of the non-
loaded conveylng belt. For this purpose, the conveying
belt, which 1s guided around two stationary rollers, 1s
multilayered and can be compressed perpendicularly to
the belt plane: directed toward the tool 1s a firm,

friction-reducing carrying layer which 1s a good

thermal 1nsulator and 1s, for example, Teflon-coated,
and this 1i1s followed by a damping layer, e.g. made of

compressible foam, and a base material. The carrying

layer 1s thus deflected downward to a slight extent by

the pressure of the tool, and the damping layer 1is

compressed. This damping layer can compensate for small

undercuts of the conveying plane by the tools 1n the

f-'

order of magnitude of a few millimeters. It 1s not

possible, however, to control the orientation of the
welding tools 1in the case of the apparatus according to
WO-A 2005/118402.

It would be beneficial to reduce the above-described

problems of the prior art and to ensure, 1n particular,

pr——

preclise controllable positioning of the processing zone

of the tools 1n the processing region.

-

SUMMARY OF EMBODIMENTS OF THE INVENTION

The apparatus according to the 1nvention serves for

processing flat articles, in particular printed

products, conveyed one after the other 1n a conveying

direction and/or for processing a continuously conveyed

material web. A preferred use 1s that of welding a

sheet-material web for packaging products. Other uses
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are possible, e.g. printing, cutting, application of

adhesive, supplying supplementary products.

The apparatus comprises at least one rigid body, which
can be rotated about an axis of rotation, e.g. a wheel
Oor a carrying arm, and at least one tool, which 1s
fastened on this body, can be moved along a circulatory
path by wvirtue of the body beling rotated and has a
processing zone. This tool 1s, 1n particular, a weldling

tool with a welding bar as the processing zone. The

tool 1s fastened on the body such that 1t can be

rotated or pivoted about a pivot axis, wherein the

pivoting position of the tool can be adjusted, 1in

dependence on the rotary position of the rigid body, by

means of a fixed-location control track (control cam)
and a control element which 1interacts with the control
track and 1s connected to the tool. According to the
invention, the pivot axil1is 1s at a constant distance
from the axilis of rotation, and the processing zone of
the tool 1s arranged 1n the 1mmediate vicinity of the
pivot axis, wherein the control element 1s spaced apart
from the processing zone. This design has the advantage
that the position of the processing zone 1in space 1S
known precilisely at any point 1n time Dbecause the
processing zone 1s always located on a circular path of
which the radius corresponds to the distance of the

pivot axis from the center of rotation.

However, the orientation of the processing zone can be

g

adjusted precisely with the aid of the control element

and of the control track. Since the control element 1is
spaced apart from the pivot axis, a change 1in 1its
position does not result 1in any change, or in only a
very slight change, 1n orientation of the processing

zone wlithout a simultaneous change 1in position relative

to the product which 1s to be processed. In order to

P‘

achieve a desired 1level of accuracy, less outlay 1is

thus required for the purposes of configuring and
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positioning the control track than has been the case

hitherto.

Since the processing zone 1s mounted directly on the
rigid body, e.g. on the carrying arm, rather than on a
circumferentially projecting lever arm, the force which

gr— g
R

can be applied during processing 1is led off 1in the

radial direction. The force 1s thus absorbed directly
by the rigid body wvia the center of rotation thereof.

There 1s no torgue arising which has to be absorbed and

compensated for. This 1likewlise contributes to an

increase 1n the processing quality and to the stability

pr—

of the apparatus.

The control track 1s preferably designed such that the

orientation of the tool 1n space 1s essentially
constant at least 1n a sub-region of the circulatory
path, in particular 1in, and upstream and downstream of,

the processing reglon. This has advantages, in

particular, for welding since the welding bar can be
inserted between two products, and come 1nto contact

with the material web, vertically.

The apparatus can be used with a moving counterpart

tool which 1s fitted, for example, on a complementary
counterpart apparatus. This 13 advantageous, in
particular, in cutting tools which require a

counterpart blade.

In a preferred development of the i1nvention, however,

the counterpressure which 1s necessary for processing

1s applied by the conveying belt of a conveying
arrangement wilthout any separate counterpart tool being
present. The conveying belt, for this purpose, has

mechanical properties adapted to the processing, e.q.

strength, heat resistance, low friction.
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For this purpose, the apparatus comprises a conveyiling
arrangement for conveyiling the articles or material web.
The conveying arrangement has at least one carrier

belt, which 1is driven 1n circulation, and deflecting

F—

means for deflecting the same. A conveying support for

the products or the material web 1s formed by an outer

surface of the carrier belt, this outer surface being
directed toward the at least one tool. This conveying
support interacts 1in the processing reglion, as a
counterpart tool, directly or indirectly, 1.e. via the
product or the material web, with the tool 1n that 1t

sets agalnst the tool a certain resistance  or

processing pressure which 1s necessary for processing

purposes.

The advantage of such an apparatus 1s that only a small
amount of space 1s requlred and there 1s no need for
synchronization with a counterpart tool. Moreover, the
product 1s fully supported by the carrier belt at any
poilnt 1in time. This allows precise conveying and

processing even at high processing speeds.

P

A hitherto unsolved problem 1n respect of a counterpart

tool which 1s fixed 1in 1location overall, e.g. a

conveying belt, 1s constituted by relatively large

gr—

degrees of deflection of the conveying belt caused

directly or 1ndirectly by the tools, e.g. when the
latter, on account of i1naccurate supply, strike against

a product rather than coming between the products. In

the case of a stiff conveying belt, this may result 1in

the tools jamming or being damaged. An elastic

conveying belt can compensate for this 1n some cases,

but does not appear, 1n normal circumstances, to meet

the requirements relating to precise feeding of the

products (no sagging) .

—

For the purpose of solving this problem, 1n an

advantageous development of the invention, at least one
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N

of the deflecting means for the carrier belt 1s mounted

resiliently. Depending on how the resilient mounting 1s

configured, the following advantages may be achieved:
1f those deflecting means between which the conveying
support 1s defined are resilient, they can change theilr

' gl

position 1n space and thus move out of the way ot the

tool, e.g. when the latter applies pressure to a

product 1instead of alongside the same. If the

deflecting means which define the conveying support are

fixed, but a further deflecting means 1s resilient, the

-

resilient mounting can compensate for deflection of the

carrier belt. In both cases, the carrier Dbelt 1tself

may thus be comparatively stiff and firm. This makes 1t

possible, wusing straightforward means, to realize a
conveying support which, even under loading, 1s well-
defined, largely planar and does not sag. The further
deflecting means prestresses the carrier belt

preferably i1n the outward direction in order, despite

the stiffness of the carrier belt, to achieve a planar,

non-sagglng conveying support.

In a development of the 1invention, the conveying

function of the conveying arrangement 1s separate from

the supporting function by virtue of an additional
supporting means being arranged beneath the conveying
support, at least 1n the processing region. This

supporting means has a supporting surface which runs

parallel to the outer surface of the carrier belt, 1is

directly adjacent to the inner surface of the carrierx

belt and stabilizes the carrier belt. A largely planar

conveying surface 1s thus provided irrespective of the
elastic properties of the carrier belt. The carrier

belt 1tself may thus, 1f appropriate, also be elastic.

As an alternative, or 1n addition, 1t 1s particularly

preferred 1f the supporting means 1s mounted

resiliently, preferably such that the  supporting

surface can be tilted 1n, and transversely to, the
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conveying direction. The supporting surface is

preferably prestressed 1in the outward direction toward

the carrier belt. The resilient mounting is configured
such that the supporting surface remains planar even

when tilted. As a result, the conveying support can

move out of the way of any disruption, but remains

planar 1n the process.

For the purpose of extending the processing region 1n
the 1n this case <circular circulatory path of the
processing zone, 1t 1s advantageous 1f the circulatory

g—

path of the tool undercuts the conveying plane and the

carrier belt or the supporting means has a compressible

damping layer for absorbing the deflection of the

carrier belt, of usually 10-15 millimeters, which

occurs durlng normal processing.

In particular when a damping layer 1s present, the

resilient mounting of the conveying support and/or of
the supporting means serves, in particular, to
compensate for disruption which results in the

conveyling support being deflected to an extent which is

greater than that customary for normal processing.

The apparatus according to the 1nvention 1s preferably
used for welding a material web, e.g. within a sheet-
wrapping production line. The tools are welding tools

with a welding bar as the processing zone. The carrier

belt of a conveying arrangement in the form of a belt
conveyor acts as the counterpart tool. Products
positioned on a sheet-material web are wrapped by the
sheet-material web, and the resulting sheet-material
enclosure 1s then welded transversely to the conveying
direction by the welding tools and severed by material
displacement during welding, this resulting 1n two
spaced-apart weld seams being formed. Such a processing

apparatus will be explained 1n more detail hereinbelow

with reference to the figures.
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The products are preferably supplied to the

abovementioned conveying arrangement by a belt

—

conveyor. There are advantages 1f the conveying plane

of the conveying arrangement 1is positioned obliquely,

[

and runs upward, relative to the conveying plane of the

belt conveyor. This 1s explained 1n more detaill

hereinbelow with reference to the drawings.

The presence of a removal arrangement, which 1s

arranged downstream of the actual processing apparatus,

as seen 1in the conveying direction, 1s also preferred.
This removal arrangement can preferably grip the
processed products or the processed material web, e.g.

e
—

can fix the same on 1ts conveying belt by means of

suction air. It conveys preferably at a (greater
conveying speed than the abovementioned conveying

arrangement. Since the welding zone can also Dbe

deformed plastically immediately followling processing,

it 1s possible for the sheet-wrapped products, 1f not
severed optimally, to be severed from one another 1in

this way simply by being pulled apart.

4

BRIEF DESCRIPTION OF THE DRAWINGS

Examples of the i1nvention are described hereinbelow and

11lustrated in the drawings, in which, purely

schematically:

figure 1 shows a view of a processing apparatus wilth

four carrvyving arms and welding tools fitted

thereon;

figure 2 shows a partial view of a processing

apparatus for the purpose of 1llustrating the

welding tool and the control element, which
1s connected thereto, for adjusting the

pivoting position;
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figure 3

figure 4

figure 5

figure 6

Figure 1

CA 02700221 2015-03-10

PCT/CH2008/000387

shows a side view of a processing apparatus

with a conveying arrangement wilith a carrier

belt deflected over in this case three

deflecting rollers, wherein one of the

deflecting rollers 1s mounted resiliently, 1n
the normal state (solid lines) and 1n the
state of abnormal loading (dashed lines);

r—

shows a side view of a processing apparatus

as 1n figure 3, with a resiliently mounted

supporting means, arranged beneath the
conveying support, 1n the normal state (solid
lines) and 1n the state of abnormal loading

(dashed lines) ;

shows a side view of a processing apparatus
as 1n figure 4, wherein the supporting means
comprises a supporting belt which runs along

wlith the carrier belt; and

shows a detail of a conveying arrangement
with a conveying plane positioned obliguely
relative to that of an upstream conveying

arrangement.

4

DETAILED DESCRIPTION OF THE DRAWINGS

shows a view of a processing apparatus

according to the 1invention with a rigid body 90 which

can be rotated about an axis of rotation D. The body 90

has

four carrying arms 92, and a tool 10 1s fitted at

the distal ends of each of these carrying arms, at a

———

constant distance from the axis of rotation D, such

that 1t can be pivoted about a pivot axis S. The angle

between the carrying arms 92 may be constant. It 1is

pre

ferred

1f the carrying arms can be moved 1in a

controlled manner relative to one another 1individually



10

15

20

25

30

35

CA 02700221 2015-03-10

WO 2009/039673 PCT/CH2008/000387
—_ 12 —_

or 1n pairs (e.g. mutually opposite carrying arms 92),

-

1n which case 1t 1is possible to vary the speed of the

carrying arms 92 along the circulatory path U. The
tools 10 sexrve for processing products or a material

web conveyed past the processing apparatus 1n a

conveying plane E, along a conveying direction F.

The tools 10 are 1llustrated 1n detail in figure 2.

These tools are welding tools with a processing zone 12

1in the form of a welding bar and two resilient holding-

down means 14 arranged to the sides of the welding bar,
as described, for example, 1in WO-A 2005/118402. The

tools 10 comprise two arms 10a, 10b, of which the axes

Al, A2 enclose a fixed angle of approximately 90°. The
pivot axis S 1s located at the point of intersection of
the two axes Al, AZ2. One of the arms 10b carries the
actual welding tool with a welding bar as the
processing zone 12. The holding-down means 14 run
parallel to the axis A2 of the arm 10b. The processing

zone 12 1s located on the pivot axis S. A control

element 11 1n the form of a control roller 1is arranged

in a rotatable manner at that end of the further arm

10a which 1s directed away from the pivot axis S. This
control roller rolls on a guide track 94 during
rotation of the body 90. Depending on the way in which
the guide track 94 1s formed, the angle between the
connection D-S and the axis A2, and thus the pivoting
position of the +tool, changes. Since the processing
zone 1s located on the pivot axis S, rather than its
distance from the axis of rotation D changing, only its
orientation relative to the carrying arm 92 changes.

The welding bars 12 thus describe a circular

clrculatory path U. In the processing region B, the

circulatory path U undercuts the conveying plane E

slightly. As a result of the pivoting capability of the

tools 10, the holding-down means 14, in, and upstream

and downstream of, the processing region B, are

oriented vertically or 1in some other predetermined
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orientation 1n relation to the product or the material
web. Since the processing zone 12 1s arranged on the
pivot axis S, the orientation can be adjusted without

the movement path U of the processing zone 12 deviating

from a cilrcular path. Very precise control of the
movement and orientation of the welding tool 10 is thus
possible. This makes it possible for the apparatus to
be used, 1n particular, at high processing speeds and

with high forces.

The welding bars 12 preferably taper to a point in
section, and this further 1ncreases the welding
precision. Hot material 1is displaced 1laterally, and

this results 1n two separate weld seams.

The apparatus which is shown 1n figure 1 1is preferably
used together with a belt conveyor which conveys the

products 1nto the processing region B and also serves

as a counterpart tool for the processing operation. In
order to achieve processing which 1s as precise as
possible, it should be the case that the conveying
belt, on the one hand, always remains 1n the convevying
plane, 1.e. does not sag, but, on the other hand, has a

certain degree of compliance under unusually high

loading, 1n order for Jjamming of the tools to be

prevented.

Figures 3 and 4 1llustrate two variants of a conveying
arrangement 20 which meets these reguirements. The

figures each show a side view 1n the normal state

(solid 1lines) and 1n the state of abnormal loading
(dashed lines).

The conveying arrangement 20 1s a belt conveyor with a
carrier belt 22, which 1s deflected wvia in this case
three deflecting rollers 24, 25, 26. The conveying
arrangement 20 conveys products 40 and/or a material

web 42 1n a conveying direction F. The deflecting
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rollers 24, 25, 26 tension the carrier belt 22 such

that 1ts outer side 23 1n the non-loaded or normally

loaded state, 1n the region which 1is directed toward

the tool 10, forms a largely planar conveying support
30 for the products 40 and/or the material web 42. The
which

runs tangentially to the circulatory path U of the

[T

conveyling support 30 defines a conveyling plane

tools 10 or can be undercut slightly by this
circulatory path. That region in which the tool 10 can

act on the products 40 or the material web 42 1is

referred to as processing region B. The undercutting of

*J

the conveying plane E extends the processing region B.

The carrier belt 22 optionally has a damping layer, for
example as described in WO-A 2005/118402.

The carrier belt 22 preferably comprises a heat-

resistant, friction-reducing layer which 1s a good

thermal i1nsulator, 1n particular one made of Teflon or

pr—

a Teflon-containing material. The elasticity of the

carrier belt 1s low, 1in order to realize a conveying
support 30 which, even under loading, is as planar as

possible.

In figures 3 and 4, one of the deflecting rollers, to

be precise the bottom deflecting roller 26, which does

not serve for defining the conveying plane 30, 1is

mounted resiliently. The resilient-mounting means 50 of

this deflecting roller 26 serves for compensating for

relatively significant deflection of the conveying

support 30 and for prestressing the carrier belt 22 in

the outward direction. Relatively minor deflection can

be compensated for, for example, just by the

abovementioned damplng layer.

Such “relatively significant” loading 1s illustrated in

a highly exaggerated form in figures 3 and 4. This has

)

been compensated for in the prior art by virtue of the

carrier belt 22 being extended elastically. In the
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present case, the resilient-mounting means 50 of the

deflecting roller 26 results 1in the deflecting roller
26 moving counter to the spring force, and thus in the

deflection being compensated for without any

significant changes 1n length of the carrier belt 22.
The latter can therefore be configured to be stiffer
and more stable than has been the case hitherto.

The resilient-mounting means 50 prestresses the bottom

deflecting roller 26 in the outward direction, in which

case the carrier belt 22 1s always taut and,

particularly in the processing region B, does not sag.

The apparatus according to figure 4, 1n addition to the
components described above, has a supporting means 60

beneath the conveying support 30, 1in the processing

region B. The supporting means ©0 has a planar

supporting surface 62 which runs parallel to the outer

surtace 23 or conveying support 30 of the carrier belt

272 and 1s directly adjacent to the inner surface 23’ of
the carrier belt 22. This supporting surface may be

fixed 1n location or else circulate around rollers, as

1s shown 1n figure 5. The supporting means 60 absorbs

the weight of the products 40 and the processing

pressure. The supporting surface 62 here extends over a

large surface area, preferably over the entire width of

the carrier belt and preferably also over most of the

length of the conveying support 30 as measured between
the two rollers 24, 25.

The supporting surface 62 1s mounted resiliently via

resilient-mounting means 64, 66, to be precise

preferably such that 1t can tilt as a whole 1n the
conveying direction F and/or transversely thereto. The

resilient-mounting means 64, 66 may likewlise serve to

prestress the carrier belt 22 in the outward direction.

Since the supporting surface 62 has a large surface
area, the conveying support 30 1s not subjected to

punctiform deformation under loading; rather, the
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entire supporting surface 62 1s pushed downward.

Depending on the elasticity of the carrier belt 22, the

resilient—-mounting means 50 of the bottom deflecting

roller 26 can additionally compensate for deflection;

N
-

1 ]

appropriate, Thowever, it 1s also possible to

dispense with this resilient-mounting means 50. The

conveyling support 30 always remains largely planar at
least 1n the processing region. This has advantages, 1n

particular, at high processing speeds.

The supporting surface 62 may have a damping lavyer

ﬁ

which compensates for minor deflection, e.g. that

caused by the normal processing pressure. The

resilient-mounting means 64, 606 1ntervene only 1in the

H

event of relatively major disruption.

Figure 5 shows a processing apparatus which 1s based on

the principle from figure 4. In contrast to figure 4,
the supporting means 60 1s provided with a continuous
supporting belt 70 which runs along with the carrier
belt 22. This supporting belt 1s tensioned between two
deflecting rollers 67, 68. Its top strand 71 forms the

supporting surface 62, which 1s located directly

beneath the conveying support 30.

The supporting means 60 absorbs largely all the forces
which are caused by the weight of products 40 resting
on the carrier belt 22 and by the processing by the
tool. The tool 10 here describes a clrcular circulatory
slightly.

=3

path U which undercuts the conveying plane

In order to compensate for the associated deflection of
the carrier Dbelt 22 which occurs during normal
operation, the supporting belt 70 has a compressible
damping layer 72. Since 1t rests on the damping layver,

which applies a certain amount of counterpressure, the

carrier belt 22 1s subjected only to punctiform
deformation around the tool, and the conveying support

30 remains otherwise flat.
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It is possible for the supporting belt 70 to consist

entirely of damping material, e.g. foam, or to be

constructed from layers with only one having damping

properties. Since it is moved along with a friction fit

pr—

by way of the carrier belt 22, wear due to friction on

the carrier belt 22 1s greatly reduced.

In relation to the wvariant with a carrier belt which

has an integrated damping layer, this variant, with a

carrier belt and damping layer which are separate from

one another, has the advantage that the mechanical

properties of the carrier belt and damping material can
be selected independently of one another and the

corresponding components can be interchanged

independently of one another.

The supporting means 60 1is mounted resilliently by in

the present case four shock absorbers 04, 06, only two

of which are visible in the side view. This makes 1t
possible to compensate for deflection which the damping
layer 1is no longer able to absorb. The supporting
surface 62 can tilt 1in, and transversely to, the

gr—

conveying direction F. As a result of the resiliently

mounted supporting surface 62, the conveying support 30

is supported over a large surface area and thus, even
under relatively high 1loading, 1s largely smooth and

planar.

In a preferred embodiment of the 1nvention, the

processing apparatus serves for producing a weld seam
in a packaging material, 1in particular for wrapping

products entirely in this material. The tool 10 1s a

welding tool, in particular as described in

WO-A 2005/118402, by means of which weld seams are

produced in the material web. So that there 1s no need

for an additional severing cut, the wrapped products 40

are severed as the packaging material 1s welded. A belt
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conveyor 80 1s provided, this being arranged downstream

11

O] the conveying arrangement 20, as seen 1n the

conveylng direction F, and conveying at a somewhat

greater speed than this conveying arrangement. Its
conveylng belt 81 1is connected to a vacuum source via
suction openings 82, 1n which case the wrapped products

40 are attached by suction and are reliably detached

from the products/material enclosure on account of the
greater speed and being secured by a vacuum. This
severing method can also advantageously be used 1n

other welding apparatuses.

A further advantageous feature of the apparatus which

1s shown 1in figure 5 1s the ability of the rotatable

body 90, which 1s mounted on a retaining arm 98, to
pivot about an axis S’. The retaining arm 98 1s mounted
such that 1t can be pivoted on a carrying framework
and, 1n the event of operation of the apparatus ceasing
for a relatively long period of time, 1t can be pivoted
away upward. The pivotable body 90 has the advantage

—

that the position of the movement path U of the

processing zones 12 of the tool 10 can be adapted to

changeling requilirements, e.g. different degrees of

undercutting of the conveying plane E or different
thicknesses of the material web 42. This method of

giving the body 90 pivoting capability can also

advantageously be used 1n other processing apparatuses.

The conveying arrangement 20 1s likewise mounted such
that 1t can be pivoted and adjusted about the axis of
the roller 25.

Figure 6 shows a further advantageous supplement to the

apparatus according to the invention, 1n particular for

ﬁ

use of the latter for packaging products 40 with a

packaging-material web 42. The products here usually

rest on a first material-web part 42a and are covered

from above by a further material-web part 42b; these
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parts may be a sheet-material web which 1s folded over

to form an enclosure or two separate webs. For the
purpose of welding such material webs, the top web 42b

has to be moved 1in relation to the bottom web 42a,

which rests on the conveying belt, in order for the two
webs 42a, 42b to be welded. In order for this to be

possible, the top web 42b needs to be longer.

of the

7]

For this ©purpose, the conveying plane
conveylng arrangement 20 here 1s 1inclined (such that it
ascends 1n the conveying direction) by an angle o of 2-

15°%, in particular 5-10°, in relation to the conveying

plane E’ of an upstream feed conveyor 100. This gives

the top material-web part 42b some amount of play in

the processing region B, and processing can take place

wlithout the web being overstretched. This feature can

also advantageously be used 1n other processing

apparatuses, for example those with differently mounted

tools.
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CLAIMS

An apparatus for processing flat articles conveyed
one after the other in a conveying direction (F)
and/or for processing a continuously conveyed
material web, the apparatus comprising:

at least one rigid body, which 1s rotatable
about an axis of rotation (D), and at least one
tool, which is fastened on this body , 1s moveable
along a circulatory path (U) by virtue of the body

being rotated, and has a processing zone, wherein

the tool 1is fastened on the body such that 1t 1s

rotatable or pivotable about a pivot axis (S), and

-

wherein the pivoting position of the tool 1s

adjustable, in dependence on the rotary position

—
—

of the rigid body, by means of a fixed-location

control track and a control element  which
interacts with the control track and 1s connected
to the tool, wherein the pivot axis (S) 1s at a
constant distance from the axis of rotation (D),
the processing zone of the tool 1s arranged 1n the

immediate vicinity of the pivot axis (S), and the

control element 1S spaced apart from the

processing zone.

The apparatus as claimed 1n claim 1, wherein the
pivoting position of the tool relative to the
rigid body 1s changeable by the control track,
such that the orientation of the tool in space 1is
essentially constant at least 1n a sub-region of

the circulatory path (U).

The apparatus as clalmed 1n claim 1 or 2, wherein

the control element 1s coupled rigidly to the

rocessing zone of the tool via a lever arm.
P

The apparatus as claimed 1n any one of claims 1-3,

comprising a conveyling arrangement for conveying
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the articles and/or material web, wherein the
conveylng arrangement has at least one carrier

belt, which 1S driven 1n circulation, and

deflecting means for deflecting the same, and

wherein a conveylng support 1s formed by an outer

-

surface of the carrier belt, this outer surface

being directed toward the at least one tool, and

for processing purposes, 1n a processing region

(B), 1s capable of interacting at least indirectly
with the tool.

The apparatus as claimed 1n claim 4, wherein at

P

least one of the deflecting means for the carrier

belt 1s mounted resiliently.

The apparatus as claimed in claim 4 or 5, wherein

the carrier belt 1s guided over at least three

deflecting means, wherein two of the deflecting

means are mounted at a fixed location and the
carrier belt 1s tensioned between the same, 1n
which case the conveying support, 1in the non-
loaded state, 1s essentially planar, and wherein a

further deflecting means 1s mounted resiliently.

The apparatus as claimed 1n claim 6, wherein the

deflecting means compriese deflecting rollers.

The apparatus as claimed 1in claim 6 or 7, whereiln

the resilient mounting of the resiliently mounted

deflecting means 1s selected such that the latter

1s capable of compensating for deflection of the
carrier belt caused by forces applied by the tool,

and this compensation means that the overall

prim—
.

length o©f the carrier belt does not change

significantly.
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11.

12.

13.

14.

15.

lo.

- 7 =

The apparatus as claimed in any one of claims 4-8,
wherein the carrier belt has a temperature-

resistant coating.

F

The apparatus as claimed 1n any one of claims 4-9,

wherein the conveying support has arranged beneath
it a supporting means which has a supporting

surface which runs parallel to the outer surface

of the carrier belt and 1s directly adjacent to

the i1nner surface of the carrier belt.

The apparatus as claimed in claim 10, wherein the
supporting means comprises at least one circular

continuous supporting belt which c¢irculates over

further deflecting means, preferably deflecting

rollers, wherein the supporting surface 1s formed

by the top strand of this supporting belt.

The apparatus as claimed in claim 11, wherein the
further deflecting means comprises deflecting

rollers.
The apparatus as c¢laimed 1n c¢claim 11 or 12,
wherein the supporting belt comprises a dampling

laver.

The apparatus as claimed in claim 13, wherein the

damping layer comprilise a foam layer.

The apparatus as claimed in any one of claims 10-
14, wherein the supporting means 1s mounted

resiliently.

The apparatus as claimedin claim 15, wherein the
supporting means 1s mounted such that the
supporting surface is tiltable in and transversely

to the conveying direction (F).



10

15

20

23

30

CA 02700221 2015-03-10

WO 2009/039673 - PCT/CH2008/000387

17.

18.

19.

20.

21.

The apparatus as claimed 1n any one of claims 4-
16, wherein the circulatory path (U) 1intersects a

conveyling plane (E) which, 1n the non-loaded

state, 1s defined by the conveylng support.

The apparatus as claimed 1n any one of claims 1-
17, comprising a further conveylng arrangement,
which 1s arranged upstream of the conveying

arrangement, as seen 1n the conveying direction,

wherein the conveying support of the conveying

arrangement 1is arranged at an angle of 2-30° in

relation to a conveying plane (E’) of the further

conveying arrangement.

ﬁ

The apparatus as claimed in any one of claims 1-

18, comprising a removal arrangement which 1s
arranged downstream of the conveying arrangement,
as seen 1n the conveying direction, and which
conveys the processed products or the processed
material web at a greater conveying speed than the

conveylng arrangement.

The apparatus as claimed in claim 19, wherein the

removal arrangement fixes the processed products

or the processed material web by means of suction

alr.

ﬁ

The apparatus as claimed 1n any one of claims 1-

20, wherein the processing zone comprises a

welding tool with a welding bar.
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