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METHOD AND DEVICE FOR TRANSPORTING FLAT PRODUCTS AWAY

The invention relates to a method of transporting away
flat flexible products stored in stack form, especially
5 printed products, in which, in its leading edge region,
each individual product is bent away downward from the
underside of the stack of products by means of a
suction element and is then transported away by means
of a gripper that grips the leading edge region, the
10 direction of movement of the gripper in the region of
the underside of the stack of products running
substantially from the leading edge region to the
trailing edge region of the products in the stack of
products. Furthermore, the invention relates to a

15 device for implementing such a method.

European patent EP 0 332 828 Bl discloses a device
which is suitable for separating a stack of paper
sheets from its underside. This device has a roll-like
20 rotary feeder which is equipped with a number of
rotating satellite rolls distributed around its
circumference. Each satellite roll has a row of suction
elements, by means of which an individual paper sheet
can be attracted by suction in each case. Paper sheets
25 attracted in this way are conveyed along the
circumference of the satellite rolls in a curved state
by the rotation of said satellite rolls, being held in
a conveying gap between the satellite rolls and a guide
belt. After somewhat more than a half revolution of a
30 satellite roll, carried out following the attraction of
a paper sheet by suction, the paper sheet is released
again by the suction elements, whereupon it is
transported by the guide belt cooperating with the
satellite rolls in the direction of a gripper, which

35 grips the paper sheet and conveys it onward.

This device, disclosed by the prior art, is afflicted
by the disadvantage that it is not suitable for
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processing comparatively thick products, since firstly the
curvature carried out around the satellite rolls and
secondly the dimensions of the conveying gap represent

restrictions with regard to the thickness of the products.

SUMMARY OF THE INVENTION

According to a first aspect, the present invention provides
a method of transporting away flat flexible products,
especially printed products, stored in a substantially

vertical product stack, comprising the steps of:

supporting the product stack on its underside in its

lateral regions by means of a supporting device,

gripping each individual product in its central section and
in its leading edge region and then bending it away
downward from the underside of the product stack by means
of a suction element arranged below the product stack while

the product is supported from below in its lateral regions,

transporting the gripped and bent product away by means of
a moveable gripper that grips the leading edge region, the
direction of movement of the gripper in the region of the
underside of the product stack running substantially from
the leading edge region to the trailing edge region of the

products in the product stack,

whereby each individual product, after being bent away by
means of the suction element, is transferred directly from
the suction element to a gripper, so that each product is
continually held either by the suction element or by the
gripper while it is being bent away and while it is being

transported away immediately thereafter.

Unless the context clearly requires otherwise, throughout

the description and the claims, the words ‘comprise’,
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‘comprising’, and the like are to be construed in an
inclusive sense as opposed to an exclusive or exhaustive
sense; that is to say, in the sense of “including, but not

limited to”.

5 At least one embodiment of the present invention develops a
method of the type mentioned at the beginning in such a way
that flat products of an extremely wide range of types can
be separated with increased throughput. An embodiment of
the invention also provides a device for implementing such

10 a method.

The method is achieved, in that each individual product,
after being bent away by means of the suction element, is
transferred directly from the suction element to a gripper,
so that each product is continually held either by the

15 suction element or by the gripper while it is being bent
away and while it is being transported away immediately

thereafter.

As distinct from the prior art, the product to be separated
is therefore guided in a controlled manner without any

20 interruption, since it is transferred directly from the
suction element to the gripper. Because of this controlled
guidance, it becomes possible to operate with a
considerably increased throughput, since, on account of the
controlled guidance, deviation of the products from the

25 predefined movement path, for example caused by an air

draft or other action of force, can be ruled out.

It is particularly preferred if the action of drawing the

product out of the stack of products begins only after the

bent -away product has been gripped by the gripper.

30 The method according to the invention may be implemented
with a particularly high throughput or reduced speed if a

second product is already attracted by a suction element
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before a first product, previously bent away, has been
drawn completely out of the stack of products. An
additional increase in the throughput is even possible as a
result of the fact that the second product is already
attracted by a suction element before the procedure of
drawing out a first product previously bent away begins. It
is therefore possible to carry out the separation
operation, initiated by bending a product away, in a manner
overlapping in time with respect to two or even three
products, so that it is possible to operate with very high

throughputs.

It is advantageous if the leading edge region of the
product is gripped and bent away in its central section by
the suction element while the product is supported from
below in its lateral regions. In this way, in addition to
supporting the stack of products over the greatest possible
area, it is not necessary for the suction element to be
loaded in any way with the weight of the stack of products,
which minimizes the economic effort to be expended with
regard to the suction elements and the mounting of the

suction elements.

Furthermore, it is advantageous if the product is bent away
from the stack of products through an angle of between 60°
and 120° over a deflection roll before it is gripped by the
gripper, since in this case the deflection roll ensures
that the product is kept taut during the entire separation
operation and especially during the transfer from the
suction element to the gripper, and is guided exactly on
its predefined movement path. This exact guidance promotes
operation with high separation throughputs. In this regard,

it should be noted that the direction of movement of the
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gripper in the region of the underside of the stack of
products runs substantially from the leading edge
region to the trailing edge region of the products in
the stack of product or runs obliquely to this, so that
5 after being deflected by the deflection roll, the
products are to a certain extent drawn "rearward" out

of the stack of products.

The stack of products preferably rests with some
10 portions of its underside on at least one rotating
supporting disk that has at least one release cutout, a
product being bent away when the leading edge region
comes to lie in the region of the release cutout. Such
a rotating supporting disk allows a product to be drawn
15 out of the stack of products with comparatively Ilow
frictional forces, since the stack of products located
above the product to be drawn out is again supported
over relatively large regions by the supporting disk
during the withdrawal procedure, so that the weight of
20 the stack of products on the product to be drawn out is

reduced.

It is particularly preferred if the stack of products
rests with some portions of its wunderside on two
25 supporting disks, which preferably rotate in opposite
directions and each have at least one, especially two,
diagonally opposite release cutouts, a product then
being bent away when the central section of the leading
edge region comes to lie in the region of a release
30 cutout in each supporting disk in each case. As a
result of the provision of two supporting disks,
supporting the stack of products during the withdrawal
of the lowest product may be optimized. Because of the
provision of two diagonally opposite release cutouts in
35 each supporting disk, it is possible for two products
to be separated per revolution of the supporting disks,
which permits operation with wvery high separation

throughputs.
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In particular when separating thin or very flexible
products, it is advantageous if the central section,
located in the region of the release cutout or cutouts,
5 of the leading edge region of the lowest product of a
stack of products is supported by an actively or
passively moved supporting finger immediately before
being bent away. On account of such a supporting
finger, the lowest product is prevented from sagging
10 downward in its central section, which would make it
more difficult to attract the product properly by

suction.

Instead of on rotating supporting disks, the stack of

15 products can advantageously also rest with its
underside on supporting means which move in the
direction from the leading edge region to the trailing
edge region of the products in the stack of products
and are provided with release apertures. The products

20 are bent away when the leading edge region comes to lie
in the region of the release aperture.

The stack of products preferably rests with its
underside on a number of carrier rolls, which are fixed
25 to an intrinsically closed flexible drive element and,
by means of the latter, are moved from the leading edge
region to the trailing edge region of the products in
the stack of products, the release apertures being
formed between two adjacent carrier rolls or carrier-

30 roll groups.

The suction element assigned to a product and the
gripper assigned to the same product can move on a
common conveying path or on conveying paths that run
35 parallel to each other during the transfer of the
product from the suction element to the gripper. This
achieves the situation where, during the transfer of

products, suction element and gripper move uniformly
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beside each other along an at least largely common path
curve, so that no relative movements between suction
element and gripper, caused by different path curves,
occur, which means that the suction elements and
grippers moving at the same speed on- mutually
corresponding path curves can be arranged with their
base or carrier units in a position largely fixed in
relation to one another. This results in the advantage
of simplified driving and synchronization of the moving
suction element and gripper parts, it additionally
being possible to operate with higher throughputs on

account of this simplification.

It is preferable if the suction element assigned to a
product and the gripper assigned to the same product
move approximately centrally along the underside of the
stack. of products during the transfer of the product
from the suction element to the gripper. This achieves
the situation where no kind of mechanical equipment has
to be provided laterally beside the products to be
picked up and accommodated.

The transfer of a product from the suction element to
the gripper may be implemented in a particularly simple

way by pivoting the suction element with respect to the

gripper.

It 1is particularly advantageous if the stack of
products is acted on, at least in some portions of its
underside, by an upwardly directed intermittent force.
As a result of this application of force a rapid up and
down movement or a vibration of the stack of products
can be produced, which ultimately effects loosening of
the stack of products and permits products to be drawn
out of the stack of products with reduced opposing

frictional forces.

-10-
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The object on which the invention is based and related to

the device is achieved by the provision

a supporting device for supporting the product stack on its
underside in its lateral regions, the supporting device
extending substantially in a horizontal direction and
having at least one release cutout or release aperture

which periodically exposes the leading edge region of the

‘ products in the stack,

a plurality of grippers moveable along a gripper conveying

path running underneath of the product stack,

a plurality of suction elements moveable along a suction
element conveying path running underneath the product
stack, at least some portions of the suction element
conveying path running along or parallel to the gripper

conveying path,

whereby the section of the gripper conveying path and of
the suction element conveying path arranged underneath of
the product stack extends along the central section of the

product stack.

A second aspect of the present invention is provided in a
device for transporting away flat flexible products,
especially printed products, stored in a substantially

vertical product stack, comprising:

a supporting device for supporting the product stack on its
underside in its lateral regions, the supporting device
extending substantially in a horizontal direction and
having at least one release cutout or release aperture
which periodically exposes the leading edge region of the

products in the stack,

a plurality of grippers moveable along a gripper conveying

path running underneath of the product stack,

11-
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a plurality of suction elements moveable along a suction
element conveying path running underneath the product
stack, at least some portions of the suction element
conveying path running along or parallel to the gripper

conveying path,

whereby the section of the gripper conveying path and of
the suction element conveying path arranged underneath of
the product stack extends along the central section of the

product stack.

In addition to the supporting device, this device
substantially needs only a device for conveying the suction
elements and the grippers. Such a device can be
implemented, for example, by means of two transport wheels,
of which one transports the suction elements and the other
transports the grippers along the respective conveying
path. However, it is preferable if only a single transport
wheel is provided, which conveys both the suction elements

and the grippers.

The device according to the invention can preferably be
provided with respectively suitable elements for
implementing the preferred method variants described above.
In particular, the provision of two supporting disks, an
actively or passively moved supporting finger and/or a
deflection roll is advantageous, as has already been
explained in the context of the description of the

preferred method variants.

Finally, on the side of the stack of products, - the

supporting disk and/or support table can be provided with

friction-reducing means, especially with

12-
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compressed-air outlets. In this case, it is
particularly preferable for the supperting disk to be
produced from porous metal on its side facing the stack
of products, since in this case the emergence of
5 compressed air over largely the -entire area, and
therefore particularly efficient reduction of friction

is possible.

It is particularly preferred if the especially actively
10 driven deflection roll is mounted eccentrically or is
coupled to means for producing a periodic movement
oriented at right angles to the underside of the stack
of products. In this way, again the loosening of the
stack of products already mentioned above, and . the
15 withdrawal of products with reduced friction are made

possible.

The device according to the invention can preferably
also be provided with a supporting device which

20 comprises a number of carrier rolls which are fixed to
an intrinsically closed flexible drive element and form
a type of rolling carpet, on which the stack of
products rests with its underside. Between two adjacent
carrier rolls or carrier-roll groups belonging to this

25 supporting device, there are release apertures for the
products to be bent away.

Further preferred embodiments of the method according
to the invention and of the device according to the
30 invention are defined in the dependent claims.

The invention will be explained below wusing an
exemplary embodiment and with reference to the
drawings, in which:
35
Fig. 1 shows a side view of a first exemplary
embodiment of a device according to the

invention having grippers and suction

-13-
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elements that revolve on a transport wheel
and are arranged underneath a stack of

products;

5 Fig. 2 shows a side view of a gripper that can be

used according to the invention;

Fig. 3 shows a front view of a gripper, designed
as a pair of grippers, with a suction

10 element on the inside;
Fig. 4 shows the plan view of a pair of supporting

disks according to the invention;

15 Figs ba-c in each case show mutually associated side
and plan views of that region of the device
according to the invention from fig. 1, in
which the stack of products is supported by
the supporting disks and in which the

20 respective lowest product is bent away from
the stack of products, a total of three
successive method steps being illustrated;

Fig. 6a shows a view directed at right angles to
25 the axis of rotation of a driven deflection
roll of a second exemplary embodiment of a

device according to the invention;

Fig. 6b shows a side view of the exemplary
30 embodiment according to fig. 6a;
Fig. 6c shows a section through a deflection roll

according to figs 6a and 6b;

35  Fig. 7 shows an illustration corresponding to
fig. 1 of a third exemplary embodiment of a

device according to the invention;

14-
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Fig. 8 . shows the device according to fig. 7 as
viewed in the direction of the arrow S; and

Fig. 9 shows an illustration corresponding to
5 fig. 8 of a fourth exemplary embodiment of

a device according to the invention.

Fig. 1 shows a side view of a device according to the
invention, having a transport wheel 1 which revolves in
10 the direction of the arrow and which, along its
circumference, 1is coupled to suction elements 2 and
grippers 3 at equidistant spacings. The number of
suction elements 2 coupled to the transport wheel 1 is
equal to the number of grippers 3 coupled to the
15 transport wheel 1. Suction elements 2 and grippers 3
are arranged to be offset in relation to one another
along the circumference of the transport wheel 1 in
such a way that in each case a suction element 2 comes
to lie between two grippers 3 and a gripper 3 comes to

20 lie between two suction elements 2.

The suction elements 2 each have a base or carrier unit
4, which is coupled firmly and rigidly to the transport
wheel 1. Likewise, each gripper 3 has a base or carrier

25 unit 5, which is likewise coupled firmly and rigidly to
the transport wheel 1.

The base and carrier wunits 4 and 5 of the suction
elements 2 and of the grippers 3 are thus arranged in a
30 fixed position with respect to the transport wheel 1

and do not carry out any kind of relative movements in

relation to one another either during rotation of the

transport wheel 1.

35 The suction elements 2 each have a suction head 6,
which is mounted on the base or carrier unit 4 of the
respective suction element 2 such that it can pivot

about an axis 7. In this case, the axis 7 extends at

-15-
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right angles to the direction of revolution of the

transport wheel 1.

arranged above the transport wheel 1 is a stack 8 of
5 products, especially a stack of printed products 9,
from which, by means of the device illustrated in
fig. 1, products 9 are attracted individually by the
suction elements 2 and transferred to a gripper 3 in
each case.
10
The printed products 9 are arranged in the stack 8 of
products in such a way that their respective back
margin 10 faces the transport wheel 1 and their bloom
11 faces away from the transport wheel 1. The stack 8
15 of products is guided in a vertical guide 12 and is
supported at its underside by a support table 13 and
two supporting disks 14 which are arranged one behind
another and perpendicular to the plane of the drawing,
both the support table 13 and the supporting disks 14
20 extending at least substantially horizontally. The
supporting planes of support table 13 and ‘supporting
disks 14 are arranged parallel to each other, the
supporting plane of the support table 13 lying somewhat
below the supporting plane of the supporting disks 14.
25 The distance between the two planes depends on the
thickness of the printed products 9. This distance is

preferably adjustable.

The support table 13 supports the region of the printed
30 products 9 facing away from the transport wheel 1,
while the two supporting disks 14 support the front
stack region of the printed products 9, facing the

transport wheel 1.

35 The supporting disks 14, which rotate about a vertical
axis 15, have a drive coupling via a transmission 16 to
the transport wheel 1, so that the angular speeds of

-16-
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supporting disks 14 and transport wheel 1 are in a

fixed relationship to each other.

In the region of the end of the support table 13 which

5 faces the transport wheel 1, provision is made of a
preferably freely rotatable deflection roll 17, whose
axis runs parallel to the axis of rotation 18 of the
transport wheel 1. The extent of the deflection roll 17
at right angles to the plane of the drawing is at least

10 as great as the corresponding extent of the printed
products 9. The deflection roll 17 is preferably
provided underneath the supporting disks 14, so that it
is relie&ed of load by the supporting disks 14.

15 The action of attracting the printed products 9 by
suction by means of the suction elements 2, and also
the transfer of the printed products 9 from the suction
elements 2 to the grippers 3 are carried out in the
upper region of the transport wheel 1. The printed

20 products 9 transferred to the grippers 3 are conveyed
into the lower region of the transport wheel 1 on a
circular circulating path as a result of the rotation

of the transport wheel 1 in the clockwise direction.

25 Provided in this lower region of the transport wheel 1
is a gquide belt 19, which ensures that the printed
products 9 held by the grippers 3 are supported at the
bottom and are thus guided in a defined manner. In the
region of the guide belt 19 placed underneath the

30 transport wheel 1, the guide belt 19 performs the
function of a conveyor belt, which transports the
printed products 9 away from the transport wheel 1 in
the direction of the arrow after the grippers 3 have
been opened in the lower region of the transport

35 wheel 1.

As a necessary result of the grippers 3 being arranged
equidistantly over the circumference of the transport

A7-
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wheel 1, the separated printed products 9 are
transported away in the form of an exactly synchronized

overlapping stream.

With regard to the orientation of the printed products
9 transported away, it should additionally be noted
that the printed products 9 are drawn off the stack 8
of products and ultimately also transported away from
the transport wheel 1 with their back margin 10 in
front, so that the movement of the printed products 9
is carried out continuously with the back margin 10
leading, which advantageously necessitates that there
is .no reversal of the orientation of the printed
products 9 because of the separation device according

to the invention.

The functional sequence of the separation operation
carried out in the upper region of the transport wheel

1 will be explained further below using fig. 5.

Fig. 2 shows a side view of a gripper 3 that can be
used according to the invention. This gripper 3 has a
base or carrier unit 5, which is firmly connected to
the transport wheel 1, of which only a portion is
shown. Provided at the radially outer end of the base
and carrier unit 5 is a shaft 20 which extends at right
angles to the direction of revolution of the transport
wheel 1 and about which two legs 21, 22 of the gripper
3 are mounted such that they can pivot. The leg 21
which trails in the direction of revolution of the
transport wheel 1 is in this case produced from rigid
material, while the corresponding leading leg 22 is of
sprung design, in order in this way to permit the
accommodation of printed products 9 of various
thicknesses without substantial changes in the driving

of the grippers 3.

18-
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At their radially inner end, both legs 21, 22 each have
a guide roller 23, 24 which, at least in the pick-up
and transfer region of the transport wheel 1, run along
slotted guides (not illustrated) and thus effect the
5 respectively desired opening and closing movements of

the gripper 3.

In fig. 2, in each case a base or carrier unit 4 for
one suction element 2 in each case is indicated on the
10 left and right of the gripper 3.

Fig. 3 shows a front view of a gripper 3 designed as a
pair of grippers. Accordingly, the gripper 3 comprises
two gripper elements 25 which are arranged beside each
15 other, each gripper element 25 each having two legs 21,
22 for gripping a printed product 9. The legs of the
two gripper elements 25 which trail in the direction of
revolution of the transport wheel 1 which, according to
fig. 3, is of double-wall design, are firmly connected
20 to each other, their movement being triggered by the
common guide roller 24 which, in the pick-up and
transfer region of the transport wheel 1, runs along a
slotted guide (not illustrated). This is
correspondingly true of the two legs of the gripper
25 elements 25 which lead in the direction of revolution
of the transport wheel 1, which are likewise rigidly

coupled and acted on by the guide roller 23.

In fig. 3, it is easy to see that the suction head 6 of
30 a suction element 2 is arranged centrally between the
gripper elements 25, so that the suction head 6 can
move a printed product 9 in a defined and trouble-free
way and in a controlled manner into the region of the
opened gripper legs, without the suction head 6 and
35 gripper elements 25 colliding with one another.
Alternatively, a single gripper element could also be

| arranged between two suction elements.
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Fig. 4 shows a plan view of the stack 8 of products
with the two supporting disks 14 arranged under it,

The two axes of rotation 15 of the supporting disks 14
run parallel to each other, the mutual spacing of the
two axes of rotation 15 being slightly greater than the
diameter of the two supporting disks 14. This spacing
means that the two supporting disks 14, which each have
the same diameter and the same shape, virtually touch
tangentially.

Each of the two supporting disks 14 in each case has
two diametrically opposite release cutouts 26, which
extend from the circumference of each supporting disk
14 into the region of the center of the supporting
disks 14, this extent being slightly greater than the
radius of a supporting disk 14. The form of the release
cutouts 26 is substantially oval with a radially inner
bulge 27, which is arranged alongside the axis of
rotation 15. The two release cutouts 26 in a supporting
disk 14 are offset in relation to each other in such a
way that the connecting line 28 of the two bulges 27
runs through the axis of rotation 15 and substantially
perpendicular to the direction 29 of the longitudinal

extent of the release cutouts 26.

On their upper side, facing the stack 8 of products,
the supporting disks 14 have compressed-air outlets 30,
via which air 1is blown in the direction of the
underside of the stack 8 of products, as a result of
which the friction between the supporting disks 14
rotating in the direction of the arrow and the
underside of the stack 8 of products is reduced.

Underneath the stack 8 of products guided in the
vertical guides 12, the position of the deflection roll
17 1is shown dashed, said deflection roll 17 extending

perpendicular to the direction of movement 1' of the
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suction elements 2 and the grippers 3 and parallel to
the plane of the drawing, being arranged approximately
centrally underneath the stack 8 of products.

5 Figs 5a to ¢ illustrate three different method steps in
the method according to the invention, in each case a
detailed side view according to fig. 1 and a detailed

plan view according to fig. 4 being shown.

10 According to fig. 5a, the supporting disks 14 rotating
in opposite directions are in a position such that the
result is maximum support for the product stack 8 from
below. The entire region of the supporting disks 14
drawn hatched in fig. 5a forms a supporting surface for

15 the stack 8 of products, so that together with the
support table 13 (fig. 1) - not illustrated in fig. 5 -
the result is support for virtually all of the area of

the stack 8 of products.

20 However, in the position of the supporting disks 14
illustrated in fig. 5a, there 1is sufficient space
between these supporting disks 14 for a suction head 6'
of a suction element 2, which can be moved up from
below against the leading edge region 31 of the lowest

25 printed product 9' in the stack 8. Because of the
position of the supporting disks 14, however, it is not
possible in this position for the printed product 9' to

begin to bend away downward.

30 As a result of further rotation of the supporting disks
14 in the direction of the arrow, these come into their
position according to fig. 5b, in which the leading
edge region 31 of the printed product 9' is released by
the release cutouts 26 in the supporting disks 14. In

35 this position of the supporting disks 14, there is
still lesser but still adequate support for the product
stack 8, which 1is illustrated by the region of the
supporting disks 14 shown hatched in fig. 5b, said
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region covering a smaller area than the hatched region

according to fig. 5a.

As a result of the leading edge region 31 being
released, and caused by the rotation of the transport
wheel 1 and pivoting of the suction head 6', the
printed product 9' can begin to bend away, this bending
away taking place over the boundary lines of the

release cutouts 26.

As a result of further rotation of the supporting disks
14 according to fig. 5c, their hatched regions 32 pass
under the printed product above the bent-away printed
product 9' in the stack 8 of products, as a result of
which, 1in its leading edge region, the stack 8 of
products is immediately supported again on the
underside, but the bent-away printed product 9' 1is
already located underneath the supporting disks 14, so
that it becomes possible to bend the printed product 9'
further away and then to draw it out of the stack 8 of

products.

The initial bending away of the printed product 9',
illustrated in fig. S5b, ensures that the regions 32 of
the supporting disks 14 (fig. 5c) pass between the
printed product 9' already bent partly away and the
printed product lying above it.

In the position of the supporting disks 14 shown in
fig. 5c, these also still support the printed product
9' from below in a small region with their sections 33,
but as a result of further rotation of the supporting
disks 14, this support is canceled, which permits the
printed product 9' to be bent away completely and then

drawn out.

The position shown in fig. 5c¢ illustrates the fact that
the printed product 9' is already bent so far away from
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the stack 8 of products that its leading edge region 31
comes to lie in the pick-up region of the gripper 3'
assigned to the suction head 6', so that the gripper 3'
can grip the printed product 9' in a next method step.
5 Only after the gripper 3' has gripped the printed
product 9' is the suction action of the suction head 6'
canceled and the action of drawing the printed product

9' out of the stack 8 of products is begun.

10 As the printed product 9' is drawn out, it is deflected
over the deflection roll 17 and guided tautly, as can
be seen for example in fig. 5a with regard to the
printed product 9'''. The printed product 9''' is
followed, in the direction opposite to the direction of

15 rotation of the transport wheel 1, by the printed
products 9'' and 9'. The printed product 9''' (fig. 5a)
is already in the process of being drawn out, with
regard to the printed product 9'' this process is just
beginning, since the gripper 3'' has just been closed.

20
Figs 5a and 5b illustrate the fact that the actions of
bending away successive printed products 9''', 9'' and
9' and drawing them out are carried out in a manner
overlapping in time since, as the printed product 9'

25 begins to be bent away, the action of drawing out the
printed product 9'' is just beginning, the action of
drawing out the printed product 9''' having not yet
been completed. As a result of this time overlap, the
separation operation according to the invention may be

30 carried out with a particularly high throughput.

Figs 5b and 5c show that the pivoting of the suction
elements 2, carried out for the purpose of transferring
to the grippers 3, is oriented in such a way that a
35 transfer in each case takes place to a gripper 3 which

follows in the transport direction.
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It is possible to design the suction elements to be
pivotable in such a way that they can also be pivoted
in the opposite direction, which makes it possible for
the suction elements 2 also to pick up products 9 from
5 opening grippers 3 which lead in the transport
direction, in order then to discharge them, for example

to a gripper of a further conveying system.

Fig. 6a shows a view, oriented at right angles to the

10 axis of rotation of the deflection roll 17, of a
further, preferred exemplary embodiment of a device
according to the invention, having a partly sectioned
further deflection roll 36. fig. 6b shows a side view
of the device according to fig. 6a, and fig. 6c shows a

15 section through the further deflection roll 36
according to figs 6a and 6b.

The further deflection roll 36, which 1is freely
rotatably mounted on a shaft 37 at both its ends, is

20 arranged underneath the stack 8 of products, just like
the deflection roll 17 in the case of the exemplary
embodiment according to fig. 1, the positioning of the
further deflection roll 36 according to figs 6a and 6b
being chosen in such a way that the stack 8 of products

25 is supported with some portions of its underside on the
further deflection roll 36.

The shaft 37, mounted in a fixed position, is coupled
via a drive belt 35 to a motor 34, which sets the shaft
30 37 rotating actively. Arranged obliquely underneath the
further deflection roll 36 is the deflection roll 17
which, together with the further deflection roll 36,
defines the guide path of products 9 drawn out of the
stack 8 of products.
35
The further deflection roll 36 is mounted eccentrically
on the shaft 37, so that when the shaft 37 is acted on
via the motor 34 and drive belt 35, the further
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deflection roll 38 executes a periodic movement, which
has a component oriented at right angles to the
underside of the stack 8 of products. As a result of
this movement, the stack 8 of products is moved up and
5 down in a rapid sequence or set vibrating, so that
loosening of the stack 8 of products takes place; the
further deflection roll 36 can therefore also be
referred to as a vibration roll. This loosening in turn
effects a reduction in the frictional forces which
10 prevail between products 9 which rest on one another in
the stack 8 of products, so that the products 9 can be
drawn out of the stack 8 of products with less

expenditure of force.

15 In the further variant of a device according to the
invention  illustrated in figs 7 and 8, a supporting
device 50 designed in the manner of a roller feeder is
provided to support the stack 8 of products on its
underside, instead of the rotating supporting disks 14

20 and the support table 13. This supporting device 50
comprises two conveying elements which are arranged on
both sides of the stack 8 of products and run in two
planes parallel to the transport wheel 1, for example
intrinsically closed flexible drive elements 51, on

25 which a number of mutually spaced carrier rolls 53 are
arranged in a manner described further below. The
circulation path of the flexible drive elements 51 in
the region of the stack 8 of products runs parallel to
the underside of the stack 8 of products (that is to

30 say substantially horizontally), and the carrier rolls

53, which in this region are arranged at right angles
I to the planes of the circulation path of the flexible
drive elements 51 (that is to say at right angles to
the plane of the drawing of fig. 7) and form a type of
35 roller carpet, engage under the underside of the stack
8 of products. The direction of movement of the carrier
rolls 53 that support the underside of the stack 8 of

| products runs in the direction from the leading edge
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region to the trailing edge region of the products (9)
in the stack (8) of products.

The flexible drive elements 51 are, if appropriate, in
each case formed as a double chain, and are firstly
each assigned a double sprocket 55 that is coaxial with
the transport wheel 1 and secondly are each assigned a
further double sprocket 56. The speed of revolution of
the flexible drive elements 51 or the onward movement
speed of the carrier rolls 53 is in a fixed
relationship with the angular speed of the transport
wheel 1.

As viewed in the direction of revolution of the
flexible drive elements 51, in each case a number of
carrier rolls 53 form a group (if appropriate, a group
of three, cf. fig. 7), a greater spacing being provided
between two carrier-roll groups than between the
carrier rolls 53 forming the group. Thus, between the
carrier-roll groups, release apertures 54 which perform
the function of the release cutouts 26 of the
supporting disks 14 according to fig. 4 are formed,
through which apertures the leading region of the
printed products 9 is released. As can be seen  from
fig. 7, as a result of the leading edge region of the
printed product 9' being released, caused by the
rotation of the transport wheel 1 and the suction head
6' being pivoted, the printed product 9' begins to be
bent away. The following group of three carrier rolls
53" passes under the printed product above the bent-
away printed product 9' in the stack 8 of products, as
a result of which the stack 8 of products is
immediately supported at the underside again in its
leading region. The printed product 9' now located
underneath the following group of three carrier rolls
53" is bent by the latter into the pick-up region of
the gripper 3' assigned to the suction head 6' during

their continued movement further downward and 1is
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subsequently gripped by said gripper 3', after which
the action of peeling the printed product 9' out of the
stack 8 of products begins.

5 Each carrier roll 52 is freely rotatably mounted on a
lever arm 57 of an angled lever 60 which can pivot
about an axis 58 (fig. 8) and whose other lever arm 59
is provided with a guide roller 61 and is supported by
the latter on a fixed-position slotted guide 62. The

10 slotted guide 62 1is shaped in such a way that the
carrier rolls 53 leaving the sprocket 56 and moving
onward in the direction of the lower region of the
sprocket 55 or of the transport wheel 1 are pivoted, by
the pivoting of the angled lever 60 necessitated by the

15 slotted guide, from their position at right angles to
the circulation path plane and continuously into a
position lying in the circulation path plane, so that
the transfer of the printed products 9 from the
grippers 3 to the guide belt 19 and the action of

20 transporting the same away can take place without

hindrance.

The fact that the carrier rolls 53 which are located in
the region of the stack 8 of products and oriented at
25 right angles to the circulation path plane rest on a
fixed-position rail 65 (fig. 8) means that the freely
rotatably mounted carrier rolls 53 are set into
rotational movement during their onward: movement
effected by the flexible drive elements 51, said
30 rotational movement being opposed to the onward
movement in the area of contact with the underside of
the stack. It is particularly advantageous to use a
movable belt 65', for example, instead of the fixed
rail 65, with which belt the carrier rolls 53 are
35 driven rotationally in the direction opposite to the
onward movement direction in such a way that the
circumferential speed of the carrier rolls 53 is

greater than their onward movement speed. As a result,
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any bead which may occur in front of the respective

carrier roll 53 and is caused by the weight of the

stack 1is smoothed, and any damage to the printed

products 9 is avoided.

Fig. 9 illustrates a further embodiment of a supporting

device 67 for supporting the stack 8 of products at its

underside, said supporting device 67 corresponding to
the supporting device 50 according to figs 7 and 8 in
10 terms of its function and likewise being designed as a
roller feeder. In the case of this supporting device
67, too, intrinsically closed flexible drive elements
68, possibly double chains, are present on both sides
of the stack 8 of products, and are provided with
15 carrier rolls 69 forming a type of roller carpet. In
the case of this exemplary embodiment, the lateral
flexible drive elements 68 and the corresponding double
sprockets or pairs of double sprockets, of which only
the double sprockets 70 which have a drive connection
20 to the transport wheel 1 can be seen in fig. 9, are in
each case arranged in a plane that is inclined with
respect to the transport wheel plane and preferably
forms an angle of 45°. The carrier rolls 69 are freely
rotatably arranged on carrier arms 71 firmly connected
25 to the flexible drive elements 68. The carrier arms 71
likewise form an angle of 45° with the sprocket plane,
in such a way that the carrier rolls 69 in the wupper
region of the flexible drive-element circulation path
are oriented parallel to the underside of the stack 8
30 of products and form the supporting surface, but in the
lower region assume a position that is parallel to the
transport wheel 1, as a result of which again the space
to transport the printed products 9 away without
hindrance is created. In the case of this exemplary
35 embodiment, too, the carrier rolls 69 located in the
region of the stack 8 of products are set into a
rotational movement opposed to the onward movement of
the flexible drive elements 68 by a rail 65 or a driven
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. A method of transporting away flat flexible products,
especially printed products, stored in a substantially

vertical product stack, comprising the steps of:

5 supporting the product stack on its underside in its

lateral regions by means of a supporting device,

gripping each individual product in its central
section and in its leading edge region and then
bending it away downward from the underside of the

10 product stack by means of a suction element arranged
below the product stack while the product is supported

from below in its lateral regions,

transporting the gripped and bent product away by
means of a moveable gripper that grips the leading

15 edge region, the direction of movement of the gripper
in the region of the underside of the product stack
running substantially from the leading edge region to
the trailing edge region of the products in the

product stack,

20 whereby each individual product, after being bent away
by means of the suction element, is transferred
directly from the suction element to a gripper, so

that each product is continually held either by the

suction element or by the gripper while it is being
25 bent away and while it is being transported away

immediately thereafter.

2. The method as claimed in claim 1, wherein the action

of drawing the product out of the stack of products

begins only after the bent away product has been

+ 30 gripped by the gripper.
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The method as claimed in claim 1 or 2, wherein a
second product is attracted by a suction element
before a first product, previously bent away, has been
drawn completely out of the stack of products or
before the procedure of drawing out a first product

previously bent away begins.

The method as claimed in any one of claims 1 to 3,
wherein the product is bent away through an angle of
between 60° and 120°, especially over a deflection

roll, before it is gripped by the gripper.

The method as claimed in any one of claims 1 to 4,
wherein the stack of products rests with some portions
of its underside on at least one rotating supporting
disk which has at least one release cutout, a product
being bent away when the leading edge region comes to

lie in the region of the release cutout.

The method as claimed in claim 5, wherein the stack of
products rests with some portions of its underside on
two supporting disks, which preferably rotate in
opposite directions and each have at least one,
especially two, diagonally opposite release cutouts, a
product being bent away when the central section of
the leading edge region comes to lie in the region of

a release cutout in each supporting disk in each case.

The method as claimed in claim 5 or 6, wherein a
product is bent away over the boundary line of the

release cutout.

The method as claimed in any one of claims 5 to 7,
wherein the central section, located in the region of
at least one release cutout, of the leading edge
region is supported by an actively or passively moved

supporting finger immediately before being bent away.
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The method as claimed in any one of claims 1 to 3,
wherein the stack of products rests with its underside
on supporting means which move in the direction from
the leading edge region to the trailing edge region of
the products in the stack of products and are provided
with release apertures, a product being bent away when
the leading edge region comes to lie in the region of

the release aperture.

The method as claimed in claim 9, wherein the stack of
products rests with its underside on a number of
carrier rolls, which are fixed to a conveying element
and, by means of the latter, in the region of the
stack of products are moved from the leading edge
region to the trailing edge region of the products in
the stack of products, the release apertures being
formed between two adjacent carrier rolls or carrier-

roll groups.

The method as claimed in any one of claims 1 to 10,
wherein the suction element assigned to a product and
the gripper assigned to the same product move on a
common conveying path or on conveying paths that run
parallel to each other during the transfer of the

product from the suction element to the gripper.

The method as claimed in any one of claims 1 to 11,
wherein the suction element assigned to a product and
the gripper assigned to the same product move
approximately centrally along the underside of the
stack of products during the transfer of the product

from the suction element to the gripper.

The method as claimed in any one of claims 1 to 12,
wherein the suction element is pivoted between picking
up the product from the stack of products and

transferring the product to the gripper.
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14. The method as claimed in claim 14, wherein the
pivoting of the suction element carried out for the
purpose of transferring to the gripper is oriented in
such a way that a transfer is made to a gripper that

5 follows in the transport direction, it being possible
for a product to be picked up by an opening gripper
that leads in the transport direction, especially
following further pivoting of the suction element in

the opposite direction.

10 15. The method as claimed in any one of claims 1 to 8,
wherein the stack of products is acted on, at least in
some portions of its underside, by an upwardly
directed intermittent force, in order in this way to

achieve loosening of the stack of products.

15 16. A device for transporting away flat flexible products,
especially printed products, stored in a substantially

vertical product stack, comprising:

a supporting device for supporting the product stack
on its underside in its lateral regions, the
20 supporting device extending substantially in a
horizontal direction and having at least one release
LTI cutout or release aperture which periodically exposes

the leading edge region of the products in the stack,

a plurality of grippers moveable along a gripper

25 conveying path running underneath of the product

stack,

a plurality of suction elements moveable along a

suction element conveying path running underneath the

3-2 product stack, at least some portions of the suction
ﬁ:x, 30 element conveying path running along or parallel to
;.;: the gripper conveying path,
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whereby the section of the gripper conveying path and
of the suction element conveying path arranged
underneath of the product stack extends along the

central section of the product stack.

The device as claimed in claim 16, wherein a suction
element transport wheel and a gripper transport wheel
are provided, which convey suction elements and

grippers along the respective conveying paths.

The device as claimed in claim 17, wherein the suction
element transport wheel and the gripper transport
wheel are designed as a single transport wheel for

conveying both the suction elements and the grippers.

The device as claimed in any one of claims 16 to 18,
wherein the supporting device comprises at least one
rotating supporting disk which has at least one
release cutout and which supports some portions of the
underside of the stack of products, and also has a
support table, which is provided to support the stack
of products at its underside in a region not supported

by the supporting disk.

The device as claimed 1in <c¢laim 19, wherein two
supporting disks each having at least one, especially
two diagonally opposite, release cutouts are provided,
and rotate in opposite directions in such a way that
in each case a release cutout in each supporting disk
comes to lie simultaneously in the central section of

the leading edge region of a product.

The device as claimed in claim 19 or 20, wherein in
the region of the central section of the leading edge
region, an actively or passively moved supporting

finger is provided to support the stack of products.
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The device as claimed in any one of claims 19 to 21,
wherein in the transport direction of the suction
elements and of the grippers, a deflection roll is
provided with an offset with respect to the leading
edge of the stack of products, its axis extending at
right angles to the transport direction of the suction

elements and of the grippers.

The device as claimed in any one of claims 19 to 22,
wherein means for producing a periodic movement
oriented at right angles to the underside of the stack

of products.

The device as claimed in any one of claims 19 to 23,
wherein supporting disk and/or support table are
provided on the side of the stack of products with
friction-reducing means, especially with compressed-

air outlets.

The device as claimed in any one of claims 16 to 18,
wherein the supporting device comprises a number of
carrier rolls which are fixed to a conveying element
and form a type of roller carpet, on which the stack
of products rests with 1its underside, release
apertures being present between two adjacent carrier

rolls or carrier-roll groups.

The device as claimed in claim 25, wherein in each
case a flexible drive element provided with the
carrier rolls is arranged on both sides of the stack
of products, the carrier rolls of the two flexible
drive elements being oriented toward each other in the

region of the stack of products.

The device as c¢laimed in claim 26, wherein the
flexible drive elements run in a plane parallel to the

suction element conveying path, the carrier rolls in
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each case being freely rotatably mounted on a carrier
arm of an angled lever that is fixed pivotably to the
flexible drive element, and in that there are guide
elements for pivoting the angled lever and the carrier
rolls into a position that releases the transport away

of the products.

The device as claimed in claim 26, wherein the
flexible drive elements run in a plane that forms an
angle with the suction element conveying path, the
carrier rolls Dbeing freely rotatably mounted on
carrier arms that are firmly connected to the
respective flexible drive element and form an angle

with the flexible drive element plane.

The device as claimed in any one of claims 25 to 28,
wherein means are provided by means of which the
freely rotatably mounted carrier rolls are set
rotating in a direction opposite to the onward
movement of the flexible drive elements in the area of

contact with the underside of the stack of products.

A method of transporting away flat flexible products
substantially as herein described with reference to
any one of the embodiments of the invention
illustrated in the accompanying drawings and/or

examples.

A device for transporting away flat flexible products
substantially as herein described with reference to
any one of the embodiments of the invention
illustrated in the accompanying drawings and/or

examples.

DATED this 10" day of May, 2004

BALDWIN SHELSTON WATERS
Attorneys for: FERAG AG
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