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ABSTRACT

A modular transport and gathering system used for moving a
material to be fed in a direction of transport comprises a
plurality of transport modules having input-side and
output-side end sections. Each transport module includes a
transport means in the form of an endless means guided over
a front and a rear roll, a drive for driving the transport
means, and a plurality of pusher means attached to the end-
less means at predetermined intervals, wherein the plurality
of transport modules is arranged relative to one another in
such a way that a respective input-side end section of a
first transport module and a respective output-side end sec-
tion of a second transport module define an overlapping area
in which, over part of the length of the overlapping area, a
respective pusher means of the transport modules defining
the overlapping area engages a material to be fed that is to
be transported, and wherein the pusher means engaging the
material to be fed and belonging to the rear transport mod-
ule in the direction of transport is guided in such a way
that it tilts away in a direction opposite to the direction
of transport when it dives downwards upon reaching the front
roll of the rear transport module in the direction of trans-

port.
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A Transport and Gathering System

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention refers to a transport and gathering
system of the type used e.g. in paper processing operations.
By means of such a system, packs as well as individual
sheets can be transported, gathered and transferred to a
subsequent machine for further processing, in a start/stop

operation at a high cycle rate.

Description of Prior Art

Paper transport and gathering systems are primarily used by
large enterprises, banks, insurance companies, service-ren-
dering enterprises, etc.. In these enterprises, the trans-
port and gathering systems serve to process large amounts of
paper, such as invoices, reminders, statements of account,

insurance policies, cheques or advertising leaflets.

Normal transport and gathering systems are provided with a
continuous, driven chain or a driven transport belt, which
serves to transport e.g. packs of paper sheets. The endless
transport belt has arranged thereon pusher lugs arranged be-
hind respective packs in the direction of transport. When
the packs are decelerated, spreading out must be prevented
by means of holding-down devices for the paper in such a
transport and gathering system. The processing of different
densities of packs can only be carried out by resilient or
movable holding-down devices. The less uniform the density
of packs is, the more critical is the processing. The end-
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less belt or the continuous chain having the pusher lugs se-
cured thereto must be lengthened depending on the size of
the system. When the system is in operation, such lengthen-
ing is often difficult, since this has the effect that the

compartment distances between the pusher lugs vary.

The transport rolls or transport belts used in known trans-
port and gathering systems for holding down packs on the
transport means are unsuitable for accelerating and decel-
erating thick packs or packs of different thicknesses,
since, when held down by such transport rolls or transport
belts, thick packs spread out when they are acclerated and
decelerated. Furthermore, such holding-down devices cause
dynamic problems when packs of strongly varying thicknesses

are being transported.

A further disadvantage of the known transport and gathering
system is to be seen in the fact that a central drive must
be provided for the whole gathering path. This central drive
must be designed for the maximum performance of the system.
Such a transport and gathering system can no longer be en-
larged when it has reached a certain degree of enlargement.
All the drive elements used must be designed for maximum
power transmission. This requires a very massive and heavy
structrual design, e.g. due to the use of chain drives. From
a certain cylce rate onwards, these known systems are, in
view of their high mass, no longer suitable for a start/stop

operation.

Furthermore, such a known transport and gathering system
must be accelerated slowly and decelerated slowly. In the
start/stop operation, this takes place over a plurality of
cycles. This is the reason for the fact that an optimum
through-feed rate is not achieved in the case of different
collecting amounts and different cycle times resulting
therefrom. When a malfunction occurs, the system ié not

capable of stopping immediately due to the massive drive,



CA 02246525 1998-12-08

and this can result in a destruction of several packs lo-

cated on the transport and gathering system.

GB-A-2 017 052 discloses a gathering path which can have a
modular structural design. In the case of the known gather-
ing path, the transport over two modules is carried out
through an overlapping area; in said overlapping area,
transport belts, which are guided over rolls and which be-
long to the rear module in the direction of transport, are
inserted into slots arranged in the module which is the
front module in the direction of transport. The respective
transport belts have provided thereon pushers pushing a
material to be transported on a guide plane, said pushers

extending through slots in the guide plane.

DE-A-25 33 874 discloses a paper collecting machine in which
collected stacks of paper can be transferred to a depositing
table at the outlet of the paper collecting machine. The pa-
per stacks are formed by means of drive carriers entraining
respective sheets from respective compartments. The drive
carriers are attached to an endless belt by means of a pivot
shaft, said drive carriers being biased via springs towards
a position of transport. When a drive carrier reaches the
front end of the endless belt, it is tilted backwards by
means of the pivot shaft and a cam surface. This backward
tilting of the drive carrier serves to permit said drive
carrier to pass between the paper collecting device and the

depositing table.

SUMMARY OF THE INVENTION

Starting from the above-mentioned prior art, it is the ob-
ject of the present invention to provide a transport and
gathering system for moving a material to be fed in a direc-
tion of transport, said transport and gathering system being
modular and theoretically expandable without limit, and the
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drives used in said transport and gathering system being ex-

clusively low-mass drives.

In accordance with the present invention, this object is
achieved by a transport and gathering system for moving a
material to be fed in a direction of transport, comprising a
plurality of transport modules having input-side and
output-side end sections, each transport module having the

following features:

a transport means in the form of at least one endless means

guided over a front and a rear roll;
at least one drive for driving the transport means; and

a plurality of pusher means attached to the transport means

at predetermined intervals;

wherein said plurality of transport modules is arranged rel-
ative to one another in such a way that a respective input-
side end section of a first transport module and a respec-
tive output-side end section of a second transport module
define an overlapping area in which, at least over part of
the length of said overlapping area, a respective pusher
means of the transport modules defining said overlapping
area engages a material to be fed that is to be transported;

and wherein the pusher means engaging the material to be fed
and belonging to the rear transport module in the direction
of transport is guided in such a way that it tilts away in
a direction opposite to the direction of transport when it
dives downwards upon reaching the front roll of the rear
transport module in the direction of transport,

and wherein a plurality of stopper means is provided, a re-

spective stopper means being associated with a respective
pusher means and being tiltably arranged on at least one
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endless means ahead of said pusher means, when seen in the
direction of transport, and at a predetermined distance

therefrom.

The transport means of each transport module consists pref-
erably of a plurality of endless means which are guided over
rolls and which are arranged side by side in the direction
of transport, whereas the pusher and stopper means consist
of a plurality of pushers and stoppers, each pusher and
stopper, respectively, being attached to a separate endless

means.

In a preferred embodiment of the present invention, the
transport means of each transport module comprises two end-
less means having pushers attached thereto and two endless
means having stoppers attached thereto. The overlapping area
is preferably formed in that the endless means of a first
transport module are arranged in a first structure, gaps
being formed between said endless means, and in that the
endless means of a second transport module are arranged in a
second structure. The respective endless means of the second
transport module arranged in the second structure fit into
the gaps formed by the endless means of the first transport
module which are arranged in said first structure, and vice
versa. In accordance with one embodiment of the present in-
vention, the individual transport modules are secured to a
carrier unit such that they can be lowered in such a way
that the endless means of the various transport modules can

easily be interengaged for forming the overlapping area.

According to the present invention each transport module is
provided with a separate drive for driving the transport
means. The transport modules represent operational modules
which can be pretested and which can easily be integrated
e.g. in paper handling systems even subsequently at the
customer’s premises. The number of modules united in one
system is not limited. The drives for the individual trans-
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port modules must only be designed for the performance in
their transport module. Hence, the drive is of very 1low
mass. For this reason, a start/stopp operation can be real-
ized in a very high performance range. An optimization of
the through-feed rate in the case of varying amounts of ma-
terial fed, e.g. due to different collecting amounts, can be
realized in the start/stop operation in an optimum manner.
According to the present invention, it is not necessary to
adapt the through-feed rate to the longest feed time. Idle
cycles are not necessary either. When malfunction occurs,
the transport and gathering system according to the present

invention can be stopped at each cycle end.

The transport and gathering system according to the present
invention has a modular structural design. Using two types
of transport modules, which are shown in a sectional view
in Fig. 2A, a transport and gathering system of arbitrary
length can be composed. For the purpose of servicing and
assembly, each transport module is suspended from a guide
column preferably such that it can be lowered. This guar-
antees access to all components. Also the endless means hav-
ing pushers and stoppers secured thereto and referred to as
pusher paths and stopper paths in the following have a mod-
ular structural design and can be installed in or removed

from the basic transport modules as a complete unit.

Each basic transport module is provided with a separate
drive for the pusher paths and the stopper paths. Hence, the
driving power of the motors does not depend on the number of
modules, but only on the material to be fed which is to be
transported by a module. All transport elements only have to
be dimensioned for the power to be transmitted in the trans-
port module in question. The arbitrary number of combinable
transport modules is based on this principle.

In accordance with a preferred embodiment according to the
present invention, each transport module comprises two push-
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er paths and two stopper paths. Due to the low-mass struc-
tural design, a high processing performance is guaranteed in
the start/stop operation. By the optional existence of push-
ers and stoppers, a very high cycle rate can be achieved in
the start/stop operation. The material is guided during ac-
celeration as well as during deceleration as in a compart-
ment defined by a respective pusher means and a stopper
means. Since the stopper means holds the material together
during deceleration, additional holding-down devices are not
even necessary when big packs are dealt with. Hence, optimum
transport is achieved when individual sheets and thick packs
are processed in a mixed operation. The material does not

spread out during deceleration.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following, preferred embodiments of the present in-
vention are explained in detail making reference to the

drawings enclosed, in which:

Fig. 1 shows a longitudinal section of a transport module

according to the present invention;

Fig. 2 shows a top view of a transport and gathering sys-
tem according to the present invention which is

composed of two transport modules;

Fig. 3A shows a cross-sectional view of two transport mod-
ules according to the present invention, one trans-

port module being lowered;
Fig. 3B shows a cross-section of the overlapping area of
the transport modules of Fig. 3A, when said trans-

port modules are combined;

Fig. 4A shows a side view of a pusher and Fig. 4B a side
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view of a stopper, and the position of said pusher
and of said stopper on an endless means and rela-
tive to a guide means, whereas Fig. 4C shows a sec-
tional view of a pusher and of a stopper;

Fig. 5 shows a transport module according to the present
invention in a partial longitudinal section showing
an endless means, pushers secured to said endless
means as well as intermediate trays;

Fig. 6 shows a transport module according to the present
invention in a partial longitudinal section showing
an endless means, stoppers secured to said endless
means as well as intermediate trays; and

Fig. 7 shows a fragmentary view showing the front roll of

a front transport module in the direction of trans-

port.

DESCRIPTION OF PREFERRED EMBODIMENT OF THE INVENTION

In the following, a preferred embodiment of the present
invention will be explained in detail making reference to
the figures. Fig. 1 shows a longitudinal section through a
transport module according to the present invention for
transporting a material to be fed in a direction of trans-
port X. The transport module according to the preferred
embodiment of the present invention comprises two endless
means each having arranged thereon a plurality of pushers
102. In the preferred embodiment, the endless means consist
of endless belts, one of said endless belts 100 being shown
in Fig. 1. The endless belt 100 is guided over rolls 104,
106, 108, said roll 108 being adapted to be driven e.g. by
means of a motor. Furthermore, the transport module com-
prises two endless means each having arranged thereon a
plurality of stoppers 112. In the preferred embodiment, also
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these endless means are endless belts, one of said endless
belts 110 being indicated by broken lines in Fig. 1. The
endless belt 110 is guided over rolls 114, 116, said roll
114, for example, being adapted to be driven by means of a

motor.

In the following, an endless belt having pushers attached
thereto will generally be referred to as pusher path, where-
as an endless belt having stoppers attached thereto will be

referred to as stopper path.

In the preferred embodiment, the pushers 102 and the stop-
pers 112 are guided by a guide means comprising an upper
guide rail for each stopper and pusher path as well as a
lower guide rail for each stopper and pusher path so as to
guide the movements of the stoppers and pushers. Fig. 1
shows an upper guide rail 120 associated with the endless
belt 100 and a lower guide rail 122 associated with the end-
less belt 100. The structural design of the pushers 102,
stoppers 112 and of the guide means will be explained in
detail hereinbelow with reference to Fig. 4A and 4B.

Fig. 1 additionally shows intermediate trays, one of said
intermediate trays being designated by reference numeral
130. Units to be fed 135 can be positioned on this interme-
diate tray 130, said units 135 being intended to be added to
the material to be fed between a pusher 102 and an associat-

ed stopper 112.

The broken line 140 represents the path along which the up-
per edge of each pusher 102 moves when the endless belt 100
is driven e.g.. by means of a motor. The broken line 145 rep-
resents the path along which the parts of the stoppers 112
located furthest away from the endless belt 110 of the stop-
per path move. The pusher paths and the stopper paths are
driven by different motors.
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For transporting a material to be fed, which is arranged be-
tween a pusher and an associated stopper, the motors of the
pusher paths and of the stopper paths are driven simulta-
neously. Whereas the stoppers 112 move in a path between the
paper travelling plane, which is the upper side of the guide
strip 120 in the transport module shown in Fig. 1, and the
intermediate trays 130, which are also referred to as inter-
mediate planes, the pushers, which project further above
their endless belts, protrude beyond the intermediate plane.
Hence, a unit to be fed 135, which is positioned on an in-
termediate tray 130, will be engaged by the pusher that ar-
rives at the intermediate tray 130 after the unit to be fed
135 has been placed on the intermediate tray 130. The pusher
pushes the unit to be fed 135 away from the intermediate
tray 130 and over an inclined plane 142 into the compartment
formed by this pusher and the stopper associated therewith,
when the pusher is moved past the intermediate tray 130. The
unit to be fed 135 is now arranged on the material to be fed
which is already positioned in this compartment. Since the
stoppers 112 project neither into the intermediate plane nor
into a paper feed means arranged above the intermediate
plane, a large time window exist for feeding the unit to be
fed into the intermediate plane or intermediate tray.

Fig. 2 shows a top view of a transport and gathering system
according to the present invention, which is composed of
two transport modules A and B. Transport module A comprises
two pusher paths 220, 220’ and two stopper paths 222, 2227/,
Transport module B comprises two pusher paths 224, 224’ and
two stopper paths 226, 226’. The pusher paths 220, 220’ 224,
224’ and the stopper paths 222, 222/, 226, 226’ have an
identical structural design but are arranged in different
ways relative to one another, as can be best be seen in Fig.
3A, so as to permit the formation of an overlapping area 200
by an end section of transport module A on the output side
and by an end section of transport module B on the input
side. Transport module A is adapted to be vertically adjust-
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ed via a guide column 202, as can clearly be seen hereinbe-
low with reference to Fig. 3A. In the same way, transport
module B is adapted to be vertically adjusted via a guide
column 204. The pusher paths 220, 220’ are driven via a
pusher path drive 210. The stopper paths 222, 222’ are
driven via a separate stopper path drive 212. In the same
way, the pusher paths 224, 224’ are driven via a pusher path
drive 210’, whereas the stopper paths 226, 226’ are driven
via a separate stopper path drive 212’. The endless belts of
the pusher and stopper paths can be toothed belts, for ex-
ample, which are driven by gears attached to a shaft, said

shaft being driven by a motor.

In Fig. 2, stacks of material to be fed are additionally
shown, said stacks of material being moved by means of the
transport modules A and B. One stack of material to be fed
250’ is located in the overlapping area 200, said stack of
material to be fed 250’ being engaged by the pusher of
transport module A as well as by the pusher of transport

module B in said area.

In Fig. 3A a cross-sectional view of transport modules A and
B is shown. Transport module A has been lowered in height,
as can, for example, be done by means of the guide column
202. The pusher paths 220, 220’ and the stopper paths 222,
222’ of transport module A are arranged in a parallel juxta-—
posed mode of arrangement in a first structure. The pusher
paths 224, 224’ and the stopper paths 226, 226’ of transport
module B are arranged in a parallel juxtaposed mode of ar-
rangement in a second structure. The pusher paths 220, 220’
of transport module A are spaced from one another with re-
spect to a symmetry axis Y of said structures in such a way
that there is room for the pusher paths 224, 224’ of trans-
port module B between said pusher paths 220, 220’, as can be
seen in Fig. 3B. The stopper paths 222, 222’ are arranged
outside of the pusher paths 220, 220’ directly adjacent
thereto. The stopper paths 226, 226’ of transport module B
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are arranged outside of the pusher paths 224, 224’ and are
spaced from said pusher paths 224, 224’ in such a way that
pusher path 220 and stopper path 222 fit in between pusher
path 224 and stopper path 226, whereas pusher path 220’ and
stopper path 222’ fit in between pusher path 224’ and stop-
per path 226’.

Fig. 3B shows a cross-section of the transport unit, which
is shown in Fig. 2, in the overlapping area 200. It can
clearly be seen that in the overlapping area the pushers of
transport module A as well as those of transport module B
are in engagement with the material to be fed 250’. In the
same way, the stoppers of transport module A as well as
those of transport module B are in engagement with the mate-
rial to be fed 250’ in the overlapping area 200. Fig. 3B ad-
ditionally shows the intermediate tray 130 on which a unit
to be fed 135 1is positioned. As can easily be seen, the
pushers are so high that they project above the intermediate
tray 130, whereas the height of the stoppers is so small
that said stoppers pass below the intermediate tray. As can
additionally be seen, the intermediate tray 130 of the pre-
ferred embodiment is provided with gaps through which the
pushers run while engaging the unit to be fed 135 which is
located on said intermediate tray 130.

When a material to be fed 1is transferred from a transport
module located at the rear in the direction of transport to
a transport module located at the front in the direction of
transport, it is of essential importance that, when arriving
at the front roll 104 of the rear transport module in the
direction of transport, the pushers of said rear transport
module dive rearwards and vanish behind the material to be
fed so as to avoid an undesirable acceleration of the mate-
rial to be fed in the direction of transport when the push-

ers tip over to the front.

A preferred embodiment of the pusher according to the pres-
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ent invention is shown in Fig. 4A. A preferred embodiment of
a stopper according to the present invention is shown in
Fig. 4B. Fig. 4C shows sectional views of the pushers shown
in Fig. 4A and 4B.

The pusher 102 shown in Fig. 4A is provided with a component
402 which is rigidly secured to an endless belt or transport
belt 100 implemented as a toothed belt in the case of the
preferred embodiment. The component 402, which is rigidly
secured to the transport belt 100, is connected via a pivot
joint 404 to a component 406 which is adapted to be tilted
relative to the transport belt. The tiltable component 406
of the pusher 102 is thus adapted to be tilted forward and
backward parallel to the direction of transport. A guide
roll 408 is rotatably attached to a portion of the tiltable
component 406 of the pusher, said portion being located at
the front when seen in the direction of transport. As can
best be seen in Fig. 4C, the tiltable component 406 of the
pusher is biased by means of a spring 410 relative to the
pusher component 402, which is rigidly secured to the trans-
port belt 100. The pusher is additionally provided with a
section 412, which is arranged essentially at right angles
to the transport belt at a transport position; said section
412 can be provided with a corrugated or serrated front sur-

face.

Fig. 4B shows a stopper according to a preferred embodiment
of the present invention. The stopper is provided with a
component 422 which is rigidly secured to an endless belt or
transport belt 110 implemented again as a toothed belt in
the case of the preferred embodiment. This component 422,
which is rigidly secured to the transport belt 110, is con-
nected via a pivot joint 424 to a tiltable stopper component
426. By means of this pivot joint, the tiltable stopper com-
ponent is adapted to be tilted forward and backward parallel
to the direction of transport. A guide roll 428 is rotatably
attached to a portion of the tiltable stopper component 426
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which is located at the rear when seen in the direction of
transport. As can best be seen in Fig. 4C, the tiltable
stopper component 426 is biased with the aid of a biasing
means 430, e.g. a spring, relative to the stopper component
422 which is fixedly secured to the transport belt 110. The
tiltable stopper component is provided with a section 432,
which is arranged essentially at right angles to the
transport belt 110 at a transport position, said section 432
being arranged in a front portion of said stopper component

when seen in the direction of transport.

The transport belts 100 and 110 of the pusher and stopper
paths of the transport and gathering system according to the
present invention are arranged relative to one another in
such a way that a respective pusher and a respective stopper
define a compartment having a predetermined length in the
direction of transport. When such a compartment is defined,
section 412 of the pusher is used for pushing a material to
be fed, whereas section 432 of the stopper, which can also
be provided with a corrugated or serrated surface facing
rearwards in the direction of transport, represents in the
direction of transport a forward stop for the material to be

fed so as to prevent said material from spreading out.

The pusher and the stopper are guided by a guide means dur-
ing their movement which is imparted thereto by the trans-
port belts 100 and 110, respectively. The guide means for
the pusher 102 consists of an upper guide strip 440 and of a
lower guide strip 442. The guide means for the stopper 112
consists of an upper guide strip 444 and of a lower guide
strip 446. A cross-section of these guide strips is shown in
Fig. 4C. The lower guide strips 442 and 446, respectively,
serve to guide the rigid components 402, 422 of the pusher
and of the stopper along their path of movement, said rigid
components being secured to the transport belt. Said lower
guide strips 442 and 446 are provided with a central portion
of elevated height (Fig. 4C). According to a preferred em-
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bodiment, the rigid components of the pusher and of the
stopper are implemented such that they have two downwardly
directed legs having arranged between them the respective
transport belt, said legs engaging additionally between
them, below the transport belt, the central portion of ele-
vated height of the lower guide strips 442, 446. This guar-
antees that the rigid components of the pusher and of the

Stopper are reliably laterally and vertically.

The upper guide strips 440 and 444 of the guide means for
the pusher and for the stopper serve to hold the tiltable
components of the pusher and of the stopper in the area of
the transport path, i.e. in the area where a material to be
fed is transported, in a pedetermined orientation relative
to the transport belt, i.e. at a predetermined transport po-
sition, i.e. an orientation at which the sections 412 of the
pusher and 432 of the stopper are oriented essentially at
right angles to the transport belt. The upper guide strips
440 and 444 can be implemented such that they have a flat
upper surface 450 and 452, respectively, on which the ma-
terial to be transported, e.g. paper, stacks of paper or

packs, are guided.

The tiltable pusher component 406 and the tiltable stopper
component 426 are each biased with the aid of the biasing
means 410 and 430, respectively, in such a way that the
guide rolls 408 and 428 of the pusher and of the stopper are
forced upwards against the lower edge of the upper guide
strip 440 and 444. This has the effect that the respective
guide roll moves along the lower edge of the upper guide
strip. The biasing means 410 of the pusher is implemented
such that the pusher tilts backwards in the direction of
transport when the guide roll 408 moves out of engagement
with the lower edge of the upper guide strip 440. This back-
ward tilting movement of the pusher is delimited by a rota-
tional angle delimiting means 460 which is attached to a
lower part of the tiltable pusher component 406, defining
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the rear part when seen in the direction of transport, and
which engages the transport belt in the case of a full tilt-
ing deflection. The biasing means of the stopper is imple-
mented such that the tiltable stopper component 426 tilts
forwards in the direction of transport when the guide roll
428 moves out of engagement with the lower edge of the upper
guide strip 444. This tilting is delimited by a rotational
angle delimiting means 462 which is attached to a lower part
of the tiltable stopper component 426 defining the front
part when seen in the direction of transport and which en-
gages the transport belt in the case of a full tilting de-

flection.

Fig. 5 shows in an illustrative representation the curved
path 140 in broken lines, said curved path being the path of
movement of a pusher 102 during the movement imparted there-
to by the transport belt 100. At 500, when the guide roll
408 of the pusher comes into engagement with the upper guide
strip, the tiltable component 406 of the pusher moves to a
position at which the section 412 thereof is orientated es-
sentially at right angles to the transport belt. As can be
seen from the figure, the guide strip 120 of the preferred
embodiment is extended around the roll 108 down to the lower
side of said roll in such a way that a pusher has already
reached its transport position when it arrives at the trans-
port path that begins after the rear roll 108.

The pusher then passes along the whole transport path at
this position until it arrives at the front roll 104. At the
front roll 104, the guide roll 408 of the pusher moves out
of engagement with the upper guide strip 120. This has the
effect that the tiltable pusher component 406 is drawn back-
wards by the biasing spring until the rotational angle de-
limiting means 460 of the pusher, which comes into engage-
ment with the transport belt, stops the tilting. By means of
such a pusher and guide arrangement it is therefore guaran-
teed that a pusher means belonging to a transport module lo-
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cated at the rear in the direction of transport and engaging
a material to be fed tilts backwards in a direction opposite
to the direction of transport when it dives downwards upon
arriving at the front roll of the transport module located
at the rear in the direction of transport. The material to
be fed can thus be transferred to a transport module located
at the front in the direction of transport without any ac-
celeration of said material by section 412 of the pusher

being caused.

In Fig. 5 a support means 520 is additionally shown, which
generally serves the purpose of preventing the transport
belt and the pushers 102 attached thereto from sagging when
said transport belt 110 returns to the rear guide roll 108.
A device of the same kind is shown for a stopper path at 620

in Fig. 6.

Fig. 6 shows in an illustrative representation the curved
path of the upper end of each stopper 112, said curved path
being the path of movement of said stopper during the move-
ment imparted thereto by the transport belt. When the guide
roll 428 of a stopper 112 does not come into engagement with
the upper guide strip 444 of a stopper path, the stopper is
biased by the biasing means 430 towards a position at which
the rotational angle delimiting means 462 of the stopper
rests on the transport belt. This position is occupied e.g.
by the stoppers returning from the front roll 116 to the
rear roll 114. The stoppers run around the roll 114 at this
position, whereupon the guide roll 428 of the stopper comes
into engagement with the upper guide strip 444 at point 630.
This has the effect that the stopper is tilted to the posi-
tion of transport at which section 432 of said stopper is
arranged essentially at right angles to the transport belt.
Occupying this position, the stopper passes along the trans-
port path until the guide roll 428 of the stopper moves out
of engagement with the upper guide strip when the stopper
dives downwards at the front roll 116. Following this, the
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stopper returns to the position at which the rotational

angle delimiting means 462 thereof rests on the transport

belt.

It follows that the stoppers 112 are biased by their respec-
tive biasing means 430 in such a way that the tiltable part
426 thereof tilts upwards in a direction opposite to the di-
rection of transport when the guide roll 428 of the stopper
112 comes into engagement with the upper guide strip 444 as-
sociated with the respective endless belt to which the stop-
per 112 is secured. It is therefore guaranteed that the
stopper of a transport module located at the front in the
direction of transport will not decelerate a material to be
fed, which is transferred from a transport module located at
the rear in the direction of transport to the front trans-

port module, nor engage from below said material to be fed.

Fig. 7 shows the rear part of a further embodiment of a
stopper path including the guide roll 116 on which the
transport belt 110 moves. The guide means of this stopper
path differs from the guide means that has been explained
with regard to the preferred embodiment of the present in-
vention. In the case of the guide means shown in Fig. 7, the
upper guide strip consists of a rigid part 744 and of a mov-
able part 746. The movable part 746 can be raised e.g. by
means of a magnet in the area of the guide roll 428. Already
prior to reaching the roll 116, the stopper can in this way
be forced into a position 750 at which the section 432 of
said stopper is lowered below the paper travelling plane.
The length of the actively adjustable guide strip portion
746 preferably corresponds at least to the length of the

whole format adjustment range.

Such an actively adjustable guide strip is particularly
suitable for use in a transport module arranged at the end
of modular transport and gathering system. The stoppers are
therefore adapted to be lowered at the outlet of the trans-
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port and gathering system in the whole format adjustment
range. In this way, it is possible that a machine having
transferred thereto a material to be fed from the transport
and gathering system can remove said material to be fed from
the transport and gathering system when said system is in
operation and also when it is standing still. The transport
and gathering system and the machine following said system

are therefore decoupled.

Although transport modules having pusher and stopper means
which comprise two pushers and two stoppers, respectively,
have been described with reference to the preferred embodi-
ment of the present invention, a pusher and stopper means
according to the present invention can consist of an arbi-
trary number of pushers and stoppers. In the preferred em-
bodiment two pushers have been useq, which are arranged side
by side on different transport belts, since this guarantees
that a material to be fed, e.g. paper, is reliably pushed
along the transport path. In the same way, two stoppers re-~
liably prevent the material to be fed from spreading out.

Furthermore, arbitrary arrangements of pusher and stopper
paths, which exceed those shown in Fig. 3A, are possible ac-
cording to the present invention as long as the pusher and
stopper paths of two transport modules located one behind
the other are arranged such that they permit the formation

of an overlapping area.

The transport modules according to the preferred embodiment
of the present invention comprise transport means having at-
tached thereto pusher means as well as stopper means. It is,
however, apparent that a modular transport and gathering
system according to the present invention can be realized
with transport means which do not have any stopper means.
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what is claimed is:

1.

A transport and gathering system for moving a material
to be fed in a direction of transport, comprising a
plurality of transport modules having input-side and
output-side end sections, each transport module

comprising:

a transport means in the form of at least one endless

means guided over a front and a rear roll;
at least one drive for driving the transport means; and

a plurality of pusher means attached to the endless

means at predetermined intervals;

wherein said plurality of transport modules is arranged
relative to one another in such a way that a respective
input-side end section of a first transport module and
a respective output-side end section of a second trans-
port module define an overlapping area in which, at
least over part of the length of said overlapping area,
a respective pusher means of the transport modules
defining said overlapping area engages a material to be
fed that is to be transported;

wherein the pusher means engaging the material to be
fed and belonging to the rear transport module in the
direction of transport is guided in such a way that it
tilts away in a direction opposite to the direction of
transport when it dives downwards upon reaching the
front roll of the rear transport module in the

direction of transport, and

wherein a plurality of stopper means is provided, a re-
spective stopper means being associated with a respec-
tive pusher means and being tiltably arranged on at
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least one endless means ahead of said pusher means,
when seen in the direction of transport, and at a pre-

determined distance therefrom.

A transport and gathering system according to claim 1,
wherein the transport means of each transport module
consists of at least two parallel endless means guided
over rolls, the at least one pusher means being
attached to one endless means and the at least one

stopper means being attached to another endless means.

A transport and gathering system according to claim 2,
wherein the transport means of each transport module
consists of four parallel endless means which are
guided over rolls, and wherein the at least one pusher
means consists of two pushers and the at least one
stopper means consists of two stoppers, each of said
two pushers and each of said two stoppers being

attached to a separate endless means.

A transport and gathering system according to claim 3,
wherein the overlapping area of the output-side end
section of a first transport module and of the
input-side end section of a second transport module is
formed in that the endless means of the first transport
module are arranged in a first structure in such a way
that gaps are formed between said endless means in
which the endless means of the second transport module

are arranged in a second structure.

A transport and gathering system according to any one
of claims 1 to 4, wherein each of said plurality of
transport modules 1is attached to a carrier unit such
that it is vertically adjustable.

A transport and gathering system according to any one
of claims 1 to 5, wherein each transport module is
additionally provided
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with a guide means which is arranged relative to each
of said endless means in such a way that, in the area
pbetween the front and rear rolls over which each of
said endless means is guided, each of the pushers and

stoppers is engaged and guided by said guide means.

A transport and gathering system according to claim 6,
wherein the guide means comprises a guide strip per
endless means, said guide strip being arranged above
the respective endless means, and wherein the pushers
and the stoppers consist of a component which is adapt-
ed to be tilted parallel to the direction of movement
and of a component which is rigidly secured to the end-
less means, said components being connected by means of
a pivot joint, the tiltable component being adapted to
be biased via a biasing means towards a predetermined
position relative to the endless means, each pusher and
stopper being provided with a guide roll which is
attached to the tiltable component thereof, said guide
roll being biased with the aid of the biasing means to-
wards the first guide strip in the area of the trans-
port path, the biasing means of each pusher means
causing the titable component of each pusher to tilt
away in a direction opposite to the direction of trans-
port when the guide roll moves out of engagement with

the guide strip.

A transport and gathering system according to claim 7,
wherein the biasing means of each stopper means acts so
as to bias the tiltable component of each stopper of
the stopper means in such a way that said tiltable com-
ponent of the stopper tilts upwards in a direction
opposite to the direction of transport when the guide
roll of the stopper comes into engagement with the
guide strip which is associated with the endless means

having said stopper secured thereto.
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A transport and gathering system according to claim 7
or 8, wherein the pushers and the stoppers are
implemented such that they are provided with a
rotational angle delimiting means on the tiltable
component thereof, said rotational angel delimiting
means delimiting, when the guide roll does not engage
with the guide strip, a rotational movement of the
pushers and of the stoppers about the pivot Jjont
thereof, said rotational movement being caused by the
biasing means.

A transport and gathering system according to any one
of claims 6 to 9, wherein the guide means is
additionally provided with supporting surfaces, the
pushers and stoppers projecting beyond said supporting
surfaces in such a way that a material to be fed,
which is positioned between associated pushers and
stoppers, is transported on said supporting surfaces
of said guide means.

A transport and gathering system according to any one
of claims 7 to 10, wherein the guide means
additionally comprises a further guide strip per
endless means, which is arranged below the respective
endless means, said further guide strip guiding in the
area of the transport path the respective component of
the pushers and of the stoppers, which is rigidly
secured to said endless means, and preventing the
endless means from sagging.

A transport and gathering system according to any one
of claims 1 to 11, wherein each endless means is a
toothed belt guided over rolls and having attached
thereto the respective pushers and stoppers.

A transport and gathering system according to any one
of claims 1 to 12, comprising in addition at least one
intermediate tray arranged above one of the transport
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modules, the stoppers of this transport module
projecting less far above the transport means of this
transport module than the pushers of said transport
module, said intermediate tray being spaced from the
transport means in such a way that, when moving in the
direction of transport, the stoppers pass below said
intermediate tray, whereas the pushers then engage a
unit to be fed which is located in said intermediate
tray, said unit to be fed being positioned between the
stoppers and the associated pushers.

A transport and gathering system according to any one
of claims 7 to 13, wherein the guide strip of an
endless means having stoppers attached thereto is
adapted to be lowered in an area ahead of the front
roll, whereby the stopper means can be lowered below
the supporting surface of the guide means in this

area.
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