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Method and Apparatus for Dismantling a 
Stack of Flat Objects Piece by Piece

Abstract

The invention relates to a method for dismantling a 
stack (1) of flat objects (2, 3) piece by piece, in
which the top object (2) of the stack (1) is moved in 
its plane, gripped at its freed edge and removed from 
the stack (1) . The top object (2) is moved against a 
stop (5), at least in the region of one of its corners 
(2b), by a movable separating element (6, 6') and, as a 
result of further movement, is bent in such a way that 
it escapes from the stop (5) and is moved out of the 
stack (1) . The invention further relates to an 
apparatus for dismantling a stack (1) of flat objects 
(2, 3) piece by piece.
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The claims defining the invention are as follows:

1. A method for dismantling a stack (1) of flat 
objects (2, 3) piece by piece, the top object (2)

5 of the stack (1) being moved in its plane, gripped
at its freed edge and removed from the stack (1), 
wherein the top object (2) is moved against a stop 
(5), at least in the region of one of its corners 
(2b) , by means of a forcible or frictional

10 connection by a movable separating element (6, 6')
and, as a result of further movement is bent in 
such a way that it escapes from the stop (5) and 
is moved out of the stack (1).

• · · ·

• · ·
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The method as claimed in claim 1, wherein the 
forcible or frictional connection is released 
while or before the freed edge is gripped, and the 
separating element (6, 6') is then moved back into 
its initial position.

The method as claimed in one of the preceding 
claims, wherein there is exerted on the stack (1) 
a pressure directed substantially perpendicular to 
its plane.

The method as claimed in one of the preceding 
claims, wherein the top object (2) of the stack 
(1) is rotated against the stop (5) about an axis 
of rotation (10) running substantially
perpendicular to its plane, and is moved out of 
the stack (1) .

5. The method as claimed in claim 4, wherein the axis
of rotation (10) of the rotational movement of the

35 top object (2) lies within its outline, pressure
preferably being exerted on the stack (1) in the
direction of the axis of rotation.
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6. The method as claimed in either of claims 4 or 5, 
wherein the stop (5) is located in the region of 
that corner (2b) of the top object (2) or the 
stack (1) which is at the greatest distance from

5 the axis of rotation (10).

• · · ·

• · · ·

7. The method as claimed in one of claims 4 to 6,
wherein the top object (2) is rotated by a 
separating element (6, 6') which can be pivoted

10 about the axis of rotation (10) and which acts on
the top object (2), preferably in the region of 
the edge of the latter opposite the stop (5). ·

8. An apparatus for dismantling a stack (1) of flat
15 objects (2, 3) piece by piece, having a supporting

surface (4) for the stack (1) and a separating 
element (6, 6') which can be moved in a plane 
running parallel to the supporting surface (4) and 
is capable of moving at least the top object (2)

20 in its plane in a forcible or frictional
connection, and having a stop (5) which is located 
at the side of the stack (1) and against which the 
top object (2) is moved by the separating element 
(6, 6') .

25
9. The apparatus as claimed in claim 8, wherein the 

separating element (6, 6') can be pivoted about an 
axis of rotation (10) running substantially 
perpendicular to the supporting surface (4), and

30 is capable of rotating at least the top object (2)
about the axis of rotation (10)'.

10. The apparatus as claimed in claim 8 or 9, wherein
the separating element (6, 6') is vertically

35 adjustable, its height being matched to the
instantaneous stack height in such a way that it
is always capable of moving the top object (2) .
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Method and apparatus for dismantling a stack of flat 

objects piece by piece

The invention relates to a method and an apparatus for 
5 dismantling a stack of flat objects piece by piece in

accordance with the preambles of claims 1 and 9.

A method and an apparatus of the type mentioned at the 
beginning are disclosed by CH 436349. In the method

10 described there, a stack of flat objects is dismantled
piece by piece by the top object on the stack being 
rotated out of the stack in its plane, gripped at its

·*···· freed edge and removed from the stack. The top object
·*’·.· is moved with a drive element or separating element

15 which, on the top object, can be switched toward and
j.;**; away from the latter. In order to grip and remove the
·;···: object rotated out, conveying means are used. The known

method has the advantage that the movement of the top 
object in its plane can be implemented very simply.• · ·

’· *.I 20 However, the friction between two objects resting on• · · ·
’·...· one another is a problem in this case, and leads to the

second object from the top being carried along during• · ·
*· the movement of the top object. As a result, gripping• · · ·
····* the top object rotated out is made more difficult, and

25 the alignment of the stack is disrupted.

A further apparatus for separating and conveying sheets 
is disclosed by DE-A 4136194. In this case, the top 
sheet is accelerated obliquely with respect to the

30 sheet leading edge and gripped at a freed edge. Here, 
too, there is the problem that sheets lying further 
down are carried along by friction during the movement 
of the top sheet.

35 A further apparatus, in which individual sheets of a 
sheet stack are separated by being rotated by means of 
a turntable, is disclosed by DE-A 19642485. In order to 
prevent the lower sheets slipping during the rotation 
of the top sheet, corner separators are fitted at at
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least three corners of the sheet stack. These have the 
task of holding on the stack at least the sheets lying 
in the upper region of the sheet stack. In order to 
further prevent slipping, it is proposed to place a

5 clamping finger on the free surface, which is produced 
during the rotation of the top sheet, of the sheet 
lying in the second from top position. The clamping 
finger is able to act on this free surface and hold the 
sheet stack. Both solution proposals have the

10 disadvantage that the position of the corner separators 
or the clamping finger have to be matched to the 
instantaneous stack height. The height of the corner 
separators has to be chosen such that the three corners 
of the top sheet can move over the corner separators,

15 but the sheets lying underneath are not rotated at the 
same time. The clamping finger has to be controlled 
synchronously with the rotation of the top sheet in 
such a way that it always firmly holds the second sheet 
from the top and releases it at the correct time. The

20 cycle rate of the apparatus is limited, since the top 
sheet must first be conveyed out of the stack to a 
great extent before the turntable can make access to 
the second sheet from the top.

25 The invention is therefore based on the object of 
specifying a method and an apparatus in which the 
individual objects can be removed from a stack in a 
straightforward way at a high cycle rate, without 
impairing the stack formation. The removal of the top

30 object is to proceed independently of the stack height.

The object is achieved by a method having the features 
of claim 1. The object is further achieved by an 
apparatus having the features of claim 9. Advantageous

35 developments of the method and of the apparatus are
illustrated in the dependent claims, the description
and in the drawings.
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movement 
a movement

component
component

The invention is particularly suitable for separating 
very flat, flexible objects such as paper or plastic 
sheets. According to the invention, the top sheet is 
moved in its plane against a stop, at least in the 

5 region of one of its corners by a movable separating 
element. Because it strikes the stop, and in the 
process continues to be moved, it is bent in such a way 
that it escapes from the stop, preferably sideways, and 
is moved out of the stack. All the objects lying under 

10 the top object are stopped by the stop and remain 
aligned if they were moved together with the top object 
in a frictional connection. The top object is 
preferably moved with a
perpendicular to the stop and

15 transversely thereto, so that it strikes the stop, is
compressed against the latter and finally jumps away 
from the latter sideways and can preferably be moved 
onward in its plane, for example also by suitable 
output conveying means. The stop preferably acts only 

20 on one corner of the object. Such a stop can easily be 
overcome by the top object, while it reliably holds all 
the other objects of the stack in position. The stop 
preferably extends from the supporting surface of the 
stack up to a height which is slightly greater than the 

25 typical stack height. The height of the stop does not 
have to be matched to the stack height, in particular 
if the top object, as already described, is pushed past 
the stop sideways.

30 The top sheet can be moved linearly, in the case of a 
rectangular object preferably obliqtely with respect to 
its edges and to the alignment of the stop. However, a 
rotational movement of the top object can be
implemented particularly simply about an axis of

35 rotation running perpendicular to the plane of the 
object. The top object is set moving by a separating 
element which preferably acts on the top object with a 
forcible or frictional connection. A separating element 
with a suction action can also be used. Furthermore,
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the trailing edge of the object can be lifted by a 
sucker and a slider, which slides the object out of the 
stack, can engage under it.

5 Because the separating element is movable, an increase 
in the cycle rate is possible. The top sheet is moved 
by the movement of the separating element in a forcible 
or frictional connection until it jumps off the stop 
and is offset with respect to the stack surface. The

10 separating element is then moved back into its initial 
position, where it makes immediate access to a region 
of the second sheet from the top which is now exposed 
and can move said sheet during the renewed forward 
movement. During this time, the top sheet is drawn out

15 of the stack by suitable output conveying means. 
"Gripping" is understood to mean any type of transfer 
to the output conveying means, for example, also by 
being deposited on a conveyor belt. By means of the 
invention, an overlapping formation of the separated

20 sheets can be produced particularly simply. The 
separating element preferably describes part of a 
circular path. The stroke or the distance covered needs 
to be only sufficiently long for the edge of the top 
sheet moved against the stop to jump off the stop.

25 Depending on the configuration of the stop, therefore, 
a movement path of fractions of the sheet length is 
sufficient. The cycle frequency of the apparatus can be 
increased accordingly.

30 Embodiments of the invention are represented in the 
drawing and described below. In the drawing, purely 
schematically:

Fig. 1A - 1C

Fig. 2

shows the sequence of the separating 
method according to the invention;

shows an apparatus according to the 
invention in side view;

35
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Fig. 3 shows an apparatus according to the 
invention in a view from above;

5
Fig . 4 shows an apparatus according to the 

invention in side view with a paper 
stack aligned on a stop;

10

Fig . 5 shows an apparatus according to the 
invention in side view with a top object 
bent against a stop;

• ·• · · · ·• • · ·• · ·

Figs . 6A - 6C show various views of a separating 
element having a roller;

• · ·• · ·• · ···· ·• · ·• · ···· ·•

15 Figs . 7A - 7C show various views of a separating 
element having a shoe;

• ·

• · ·• · ·• · ·• · · ·• ·• · · ·
20

Fig . 8 shows an apparatus according to the 
invention having a conveying device for
producing a diagonally overlapping
formation .

• · ·• · ·• · ·• · · · Figs 1A-C show the performance of the separating method
according to the invention. A stack 1 of rectangular,

25 flat objects 2, 3 is located on a supporting surface 4, 
which is limited at the side by a stop 5. The stop 5 is 
designed as a flat, vertically aligned plate. The front 
edge 2a, 3a of the objects touches the front face 5a of 
the stop 5 which faces the stack 1. The stop 5 extends

30 sideways only over a fraction of the front edge 2a, 3a 
of the flat objects.

At the corner of the supporting surface 4 that is 
diagonally opposite the stop 5, there is a pressure

35 element 7. By the latter, pressure is exerted on the 
stack 1 from above, as a result of which the objects 
2, 3 are fixed and therefore held together in a 
direction running perpendicular to their plane. The 
pressure element 7 is placed on the stack 1 in a
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ft · · · · » • · ·

floating manner by a holding device 13, which is 
illustrated in figures 2-4. Via a lever 9, a separating 
element 6 is pivotably connected to the pressure 
element 7, so that the separating element 6 can

5 automatically be adjusted vertically in such a way that 
it is always capable of moving the top object 2 of the 
stack 1. The separating element 6 is pivoted about an 
axis of rotation 10 running through the pressure 
element 7 perpendicular to the plane of the flat

10 objects 2, 3. The separating element 6 carries the top 
object 2 with it in a forcible frictional connection as 
it moves in the direction of the stop 5. The situation 
during this forward movement is shown in fig. 1A. As a 
result, the top object 2 is moved against the stop 5

15 and compressed there. During the further forward 
movement, the front edge 2b of the top object slides 
past the side edge 5b of the stop. This situation is 
shown in fig. IB. The separating element 6 is then 
moved back into its initial position by pivoting back

20 around the axis 10. The top object 2 pushed out of the 
stack can then be gripped at its projecting corners, 
for example in the region of the front edge 2a, for 
example deposited on a conveyor belt and transported 
away. As the separating element 6 is drawn back into

25 its initial position, the forcible connection with the 
top object 2 and the object 3 lying underneath and now 
exposed is released. For this purpose, the separating 
element 6 in the present example comprises a roller 11 
with a very grippy surface, which does not rotate

30 during the forward movement toward the stop and, during 
the reverse movement away from the' stop, rolls on the 
object now lying at the top. Alternative separating 
elements are illustrated in figs 6A-6C and 7A-7C. The 
distance of the separating element 6 from the axis of

35 rotation 10 or the pressure element 7 can be varied via
a slide 12. The slide 12 can be displaced on the lever
9.
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5

Using the technique described, individual objects 2 can 
be removed from the stack. By means of periodic 
movement of the separating element 6, it is further 
possible for an overlapping formation 8 of objects 2 
arranged offset with respect to one another to be 
produced, which is shown in fig. 1C.

Figs. 2 to 4 show various views of a separating 
apparatus according to the invention. A stack 1 of flat

10 objects 2, 3 is located on a flat supporting surface 4. 
In the region of its front edge IA, the stack 1 is 
bounded by a vertically aligned flat stop 5. At its 
corner lb lying obliquely opposite the stop 5, the 
stack 1 is weighed on by a pressure element 7. The

15 pressure element 7, here in the form of a pressure 
sphere, is held in a floating manner on a holding 
device 13. The holding device 13 comprises two columns 
13a, 13b arranged at the side of the stack 1, on which 
a plate 13c is suspended in a sprung manner. The plate

20 13c can move in the vertical direction. The pressure
element 7 is connected to the plate 13c via a holding 
element 16 and can be displaced along the plate 13c in 
order to match the apparatus to different dimensions of 
the stack 1. Furthermore, the pressure element can also

25 be pivoted about an axis 17 running parallel to the 
columns 13a, 13b. In operation, the pressure element 7
is rigidly connected to the plate 13c. The height of 
the stack 1 can therefore be determined via the height 
of the plate 13c. A separating element 6 is connected

30 to the pressure element 7 via a lever 9. Said element 
can be pivoted about an axis of rotation 10 running 
through the pressure element 7 and perpendicular to the 
supporting surface 4. The design illustrated ensures 
that the pressure element always rests on the stack 1.

35 By means of a suitable drive, the separating element 6 
is rotated about the axis of rotation 10 in the 
direction of the stop 5 in order to force the top 
object 2 initially with its front edge 2a against the 
stop 5 and finally past the latter sideways. The
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separated products are aligned obliquely with respect 
to the stack 1 and are transported away in an 
overlapping formation 8 by a conveying device 18. The 
conveying device 18 can be a belt conveyor or a gripper

5 transporter. As an alternative to the overlapping 
formation 8, objects 2 can also be drawn off the stack 
and further processed individually. With a conveying 
device 18' oriented parallel to the alignment of the 
stack 1, a diagonally overlapping formation 8' can be

10 produced, in which individual objects overlap one 
another so as to be offset in relation to one another 
in two directions. The production of such a diagonally 
overlapping formation is represented in figure 8.

• · · • · ·

15 Fig. 5 shows, schematically, an instantaneous image of 
the stack 1, whose top object 2 is being moved against 
the stop 5 by the separating element 6. The front edge 
2a of the top object 2 strikes the stop 5, so that the 
top object 2 bows up in the region of its corner 2b

20 facing the stop. During the further movement of the top 
object 2 with a movement component transverse with 
respect to the alignment of the stop 5, the top object 
is ultimately bent to such an extent that it slides 
past the stop 5 sideways, see also fig. lb. The

25 separating element can then be moved back again into 
the initial position, which is shown in fig. 4.

Figs 6A-6C and 7A-7C show two different separating 
elements, in respectively two side views and in the

30 view from above. The separating element 6 according to 
fig. 6A to 6C comprises a roller 11, which is mounted 
on a holding element 19 such that it can be pivoted 
about a pivot axis 14 running parallel to the roller 
axis. The roller 11 has a sticky cover. The separating

35 element 6 has a backstop, so that the roller 11 blocks 
as it moves from the initial position in the direction 
of the stop 5, and in this way displaces the top object 
toward the stop in the forcible or frictional 
connection. During the movement back into the initial
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position, the roller rolls with little friction on the
object which is now at the top. The separating element
6' according to figs 7A-7C comprises a thumb stop 15,
which is arranged on a holding element 19' such that it

5 can pivot about an axis 16. The thumb stop 15 has a 
sticky cover which, during the forward movement of the 
separating element 6', moves the top object 2 with it 
in a frictional connection. As the separating element 
6' is drawn back, the thumb stop 15 is pivoted in such

10 a way that a non-sticky region or an incorporated 
roller slides or rolls with as little friction as 
possible over the object which is now at the top.

• ·
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The claims defining the invention are as follows:

1. A method for dismantling a stack (1) of flat 
objects (2, 3) piece by piece, the top object (2)

5 of the stack (1) being moved in its plane, gripped
at its freed edge and removed from the stack (1), 
wherein the top object (2) is moved against a stop 
(5), at least in the region of one of its corners 
(2b) , by means of a forcible or frictional

10 connection by a movable separating element (6, 6')
and, as a result of further movement is bent in 
such a way that it escapes from the stop (5) and 
is moved out of the stack (1).

15 2

20
3

25
4

30

• · · ·

• · ·

The method as claimed in claim 1, wherein the 
forcible or frictional connection is released 
while or before the freed edge is gripped, and the 
separating element (6, 6') is then moved back into 
its initial position.

The method as claimed in one of the preceding 
claims, wherein there is exerted on the stack (1) 
a pressure directed substantially perpendicular to 
its plane.

The method as claimed in one of the preceding 
claims, wherein the top object (2) of the stack 
(1) is rotated against the stop (5) about an axis 
of rotation (10) running substantially
perpendicular to its plane, and is moved out of 
the stack (1) .

5. The method as claimed in claim 4, wherein the axis
of rotation (10) of the rotational movement of the

35 top object (2) lies within its outline, pressure
preferably being exerted on the stack (1) in the
direction of the axis of rotation.
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6. The method as claimed in either of claims 4 or 5, 
wherein the stop (5) is located in the region of 
that corner (2b) of the top object (2) or the 
stack (1) which is at the greatest distance from

5 the axis of rotation (10).

• · · ·

• · · ·

7. The method as claimed in one of claims 4 to 6,
wherein the top object (2) is rotated by a 
separating element (6, 6') which can be pivoted

10 about the axis of rotation (10) and which acts on
the top object (2), preferably in the region of 
the edge of the latter opposite the stop (5). ·

8. An apparatus for dismantling a stack (1) of flat
15 objects (2, 3) piece by piece, having a supporting

surface (4) for the stack (1) and a separating 
element (6, 6') which can be moved in a plane 
running parallel to the supporting surface (4) and 
is capable of moving at least the top object (2)

20 in its plane in a forcible or frictional
connection, and having a stop (5) which is located 
at the side of the stack (1) and against which the 
top object (2) is moved by the separating element 
(6, 6') .

25
9. The apparatus as claimed in claim 8, wherein the 

separating element (6, 6') can be pivoted about an 
axis of rotation (10) running substantially 
perpendicular to the supporting surface (4), and

30 is capable of rotating at least the top object (2)
about the axis of rotation (10)'.

10. The apparatus as claimed in claim 8 or 9, wherein
the separating element (6, 6') is vertically

35 adjustable, its height being matched to the
instantaneous stack height in such a way that it
is always capable of moving the top object (2) .
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11. The apparatus as claimed in claim 8, 9 or 10,
wherein the separating element (6, 6') comprises a 
roller (11) with a backstop, a thumb stop (15) or 
a sucker.

5
12. The apparatus as claimed in one of claims 8 to 11, 

which comprises a pressure element (7) which is 
capable of exerting pressure on the stack (1) 
substantially perpendicular to its plane, the top

10 object (2) preferably being rotated about an axis
of rotation running through the pressure element (7).

13. The apparatus as claimed in claim 12, wherein the 
pressure element rests on the top object, so that

15 the height of the stack (1) can be determined by
means of the pressure element (7).

• · · ·• « ····

·· · • · ·• ··• · · ·
» ··· · ·

• ·

14. The apparatus as claimed in claim 12 or 13, 
wherein the pressure element (7) is connected to

20 the separating element (6, 6') via a lever (9), so
that the separating element (6, 6') is always

. located at the height of the top object (2) of the 
stack (1) and is capable of moving the latter.

25 15. The apparatus as claimed in one of claims 9 to 14
wherein the stop (5) is arranged in the region of 
that corner of the stack (1) which is at the 
greatest distance from the axis of rotation (10).

30 16. The apparatus as claimed in one of claims 8 to 15,
wherein the stop (5) is aligned perpendicular to
the plane of the objects (2, 3) and extends from
the supporting surface (4) up to a height which is
greater than the height of the stack (1).
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10

• ····

17. A method for dismantling a stack of flat objects substantially as 

hereinbefore described with reference to the accompanying drawings.

18. An apparatus for dismantling a stack of flat objects substantially as 

hereinbefore described with reference to the accompanying drawings.
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