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said sheet (17), and wherein a pushing force is applied
on said sheet (17) on at least one further location situ-
ated between said two points.

21

Printed by Xerox (UK) Business Setrvices
2.16.7/3.6



1 EP 0 905 067 A1 2

Description

[0001] The invention relates to a method for removing
a sheet from a stack of sheets wherein a pulling mem-
ber is temporarily and removably adhered to said sheet
and wherein a pulling force is applied by said pulling
member on at least two different points of said sheet.
[0002] The invention also relates to a device for
removing a sheet from a stack of sheets.

[0003] Such a method and such a device are known
in the art. The known method is for example applied in
the steel, wood or plastic manufacturing where sheets
of steel, as wood or plastic are stacked and have to be
removed sheet by sheet from the stack for further
processing. The pulling member is brought above the
stack and subsequently lowered until it reaches the top
sheet of the stack. The pulling member is then tempo-
rarily adhered to the top sheet in order to apply a pulling
force on the sheet and lift the sheet up from the stack to
bring it to a place where it should be processed. Once
the sheet is on that place the pulling member is
removed from the sheet and brought back to its initial
position.

[0004] A drawback of the known method and device is
that often more than one sheet is lift up and removed
from the stack. Depending on the material of which the
sheets are manufactured, electrical charges, remnant
magnetism, oil rests etc. causes that the subsequent
sheets of the stack stick to each other and do not sepa-
rate from each other or only after a few seconds when
the sheet(s) are already transported. This leads to per-
turbations in the manufacturing and sometimes to
severe damages.

[0005] It is an object to the invention to provide a
method and a device enabling to substantially reduce
the risk that more than one sheet is lift up from the
stack.

[0006] A method according to the present invention, is
therefor characterised in that a pushing force is applied
on said sheet on at least one further location situated
between said two points, by applying a pushing force a
compression strain is induced in the upper layer of the
sheet, whereas the pulling force exerted on both sides
of the point where the pushing force is applied, induces
a tensile strain in the under layer of the sheet. So for two
subsequent sheets of the stack the under layer of the
top sheet will feel a tensile strain and the upper layer of
the subsequent sheet will feel a compression strain.
These opposite forces on two adjacent sides will cause
the subsequent sheets to detach from each other, so
that only one sheet will be removed from the stack.
[0007] A first preferred embodiment of a method
according to the invention is characterised in that a gas
burst is projected on a lateral side of said stack which
lateral side is substantially perpendicular to a surface on
which said pulling force is applied. The projection of a
gas burst further improves the detachment of stacked
sheets which would stick together.
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[0008] A second preferred embodiment of a method
according to the present invention is characterised in
that said pushing force is applied over the distance of a
line situated between said two points. The pushing force
is in such a manner applied over the whole distance of
the line which enables to increase the compression
force applied on the upper layer of the sheet.

[0009] A preferred embodiment of a device according
to the present invention is characterised in that said
pulling and said pushing elements are load adjustably
mounted, and in particular that said pulling elements
and said pushing elements are connected to a same
support bar. This enables to adjust the pulling and push-
ing member at a predetermined preload value and ena-
bles in particular the use of a same motor for controlling
both the pushing and pulling element 1.

[0010] A further preferred embodiment of a device
according to the present invention is characterised in
that said pulling elements and said pushing elements
are provided with a pulling respectively a pushing head
mounted at an extremity of said pulling respectively said
pushing element facing said sheet, said pushing heads
being mounted offset in a direction away from said
sheet with respect to said pulling heads. In such a man-
ner first the pulling member contacts the sheet and then
the pushing member when the device is used for remov-
ing a sheet. The pulling elements can thus be adjusted
before the pushing elements start to exert their pushing
force.

[0011] The invention will now be described in more
details by means of the annexed drawings illustrating a
preferred embodiment of a device according to the
present invention.

[0012] In the drawings :

Figure 1 shows a general view of a preferred
embodiment of a device according to the invention;
Figure 2 shows a gas blower in combination with a
pulling element as part of a device according to the
invention;

Figure 3 illustrates the bending of a sheet upon
application of a pulling and a pushing force exerted
by a device according to the invention; and

Figure 4 illustrates on an enlarged scale two suc-
cessive sheets of a stack bent by application of the
forces exerted by the device according to the inven-
tion.

[0013] In the drawings a same reference sign has
been assigned to a same or analogous element.

[0014] The device 1 for removing a sheet 17 from a
stack 18 of sheets illustrated in figure 1 comprises a
pulling member 2 having at least two pulling elements
(2-1, 2-2, 2-3, 2-4,-). The pulling elements are mounted
to a support member 9 which can be moved on a frame
15 by means for example of a set of wheels 16 enabling
an X-Y movement of the support member 9. In such a
manner the support member can adjust the position of
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the pulling member 2 with respect to the stack 18 and
transport the sheets from the stack to a place where fur-
ther manufacturing will take place.

[0015] The sheets on the stack can be for example
made of steel, wood, plastic,.... Preferably the sheets
are thin, i.e. less than 1,5 cm whereas the problem of
subsequent sheets on a stack sticking together due to
electrical charges, adhesion, remnant magnetism, oil
rests etc., is more important with thin sheets.

[0016] In the illustrated embodiment 2-i (i = 1, 2,...)
comprises a cup 19 mounted on a tube 6 which is resil-
iently mounted by means of a bearing 10 on a support
bar 20 which is part of the support member 9. A spring
7 is wrapped around the tube and a preload is given to
that spring by means of the bolts 11. The tube 6 ends in
a connecting mouth 5 to which a vacuum pump (not
shown) is connectable. The vacuum pump enables to
suck the air in the tube and between the cup and the
sheet 17 when the cup is placed on the sheet. Insuch a
manner the cup and thus the pulling member is tempo-
rarily adhered to the sheet. The cup is removed from the
sheet by letting air flow into the tube.

[0017] It will be clear that the present invention is not
limited to a pneumatic pulling element 2 as just
described. Other alternatives are possible depending
on the material of which the sheets are made. For
example for steel sheets magnetic cups could be used
and the tube 6 could be replaced by a rod. The adhe-
sion of the cup to the steel sheet could then be realised
by inducing an electrical current in a coil in order to
apply a magnetic field in the cup which would attract the
steel sheet. A hydraulic solution using oil or water pres-
sure could also be applied instead of a spring 7 to give
a preload to the pulling elements.

[0018] Atleast one motor 8 is mounted on the support
bar 20, to which the pulling member is mounted. The
motor is either an electrical, hydraulic or pneumatic
motor, and enables a lift up and a lowering of the pulling
member 2. In order to enable this vertical movement of
the support bar 20, the latter is mounted on a guiding
rail 21.

[0019] A pushing member 3 comprising at least one
pushing element 3-1, 3-2, 3-3,... is also mounted on the
support member 9. Each pushing member comprises a
pushing head 26 mounted at the extremity of a rod 27
around which a spring 12 is wrapped between the other
extremity of the rod and a further support bar 28 through
which the rod 27 passes and which is part of the sup-
port member 9. A set screw 13 enables to set the push-
ing element at a calibrated height with respect to the
extremity of the cup 19 facing the sheet 17, in such a
manner that at rest the pushing head 26 is offset from
the cup 19 in a direction away from the sheet 17.
[0020] A further motor 29 is mounted to the further
support bar 28 and enables the pushing member to
exert a pushing force on the sheets.

[0021] Inthe embodiment shown at figure 1, the push-
ing heads 26 are connected among each other by
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means of a connection bar 4. Preferably this connection
bar comprises a curved end in order not to disturb the
bending of the sheets as will be described hereinafter.
The presence of such a connection bar is however
optional and enables to exert a uniform pushing force
over the whole length of the bar.

[0022] According to an alternative embodiment, the
pulling member 2 and the pushing member 3 are
mounted on a same support bar, to which a motor is
connected. In this case, bending of the plate can be
obtained by providing in said pushing member a spring
having a higher preload than the spring 7 from the pull-
ing member.

[0023] Another optional feature shown by the embod-
iment of figure 1 is the presence of a vibration element
14 mounted on the further support bar 28 and provided
for inducing a vibration force via the pushing elements
3+ (j = 1,2,...) into the sheets.

[0024] In the embodiment shown in figure 2 the device
according to the present invention further comprises a
gas blower 22 connected via a duct 30 to a gas source
24. A control valve 25 having an input for receiving a
control signal 23 is mounted on the duct 30. Upon
receipt of the control signal generated by a control unit
(not shown) the control valve 25 is opened so that a gas
burst is exhausted via the blower 22. The blower 22 is
mounted on a lateral side of the stack, substantially per-
pendicular to the axis z of the pulling member 2. There-
for the blower blows the gas burst between the
successive sheets of the stack so as to detach them
from each other.

[0025] When a sheet 17 has to be removed from the
stack 18, the pulling member 2 is brought towards the
stack by a movement of the support member 9. The
motor 8 now causes the pulling elements 2 to move
towards the sheet 17 until the cups 19 contact the
sheet. Subsequently, the cups are temporarily adhered
to the sheet by, according to the preferred embodiment,
applying a suction force via the mouths 5 on the cups
19. As the pushing members are offset from the cups,
they are at this stage not yet in contact with the sheet.
[0026] As illustrated in figure 1 and 3 the pushing ele-
ments 3 are each time mounted between two succes-
sive pulling elements 2. Once the cups 19 are adhered
to the sheet 17, the pushing elements 3 are moved by
means of the motor 29 towards the sheet so that the
pushing head or the connection bar 4 contacts the
sheet.

[0027] The motor 8 now starts to apply a force F{ on
the support bar 20 so as to raise the bar 20 and the pull-
ing elements 2 attached thereon. This causes the force
F to be applied on the cups and thus on the sheet 17.
The motor 29 now causes a force F» of opposite direc-
tion with respect to Fy wherein F» > F4. The force F, is
applied on the sheet 17 via the pushing elements 3-j. As
is illustrated in figures 3 and 4 the application of the
force F{ on both extremities of the sheets causes the
latter to be bent according to a cosh function. The force



5 EP 0 905 067 A1 6

F4, thus induces a tensile strain F,, F,' in the under
layer of sheet 17, where F4 and F4' have opposite direc-
tions. The force F» applied approximately in the middle
between two points where the force F, is applied, due
the positioning of the pulling and pushing members,
causes an induction of a compression force F3 and F3'
in the upper layer of the sheet 17. F3 and F3' also being
of opposite direction. The force F3 and F3' thus causes
a compression of the upper layer of the sheet, whereas
F4 and F4' causes an extension of the under layer of the
sheet. So at a point P between two successive sheets
opposite force are exerted since the under layer of
sheet 17-1 feels the force F, and F,' whereas the upper
layer of sheet 17-2 feels the force F3 and F3'. These
opposite forces cause the cohesion forces between two
successive sheets of the stack to be disrupted so that
the two successive sheets will detach from each other
and only the upper sheet will be removed. Due to the
applied force F, and F5 and their resulting components
Fs, F3', F4 and F4' a shifting force is induced between
successive sheets causing the sheets to be bent
according to cosh function.

[0028] The displacement d obtained by shifting the
successive plates equals :
ntig®
d= a
2n

wherein :

- tis the sheet thickness;

- bis the height difference as shown in figure 3;

- a s the distance between the axes z and q of the
pulling and pushing elements.

[0029] The detachment of two successive sheets can
further be improved by inducing, by means of the vibra-
tion element 14, and the pushing element 3 a vibration
force into the sheet through the intermediary of the sup-
port bar 20 and/or 28.

Claims

1. A method for removing a sheet from a stack of
sheets wherein a pulling member is temporarily and
removably adhered to said sheet and wherein a
pulling force is applied by said pulling member on at
least two different points of said sheet, character-
ised in that a pushing force is applied on said sheet
on at least one further location situated between
said two points.

2. A method as claimed in claim 1, characterised in
that a gas burst is projected on a lateral side of said
stack which lateral side is substantially perpendicu-
lar to a surface on which said pulling force is
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applied.

A method as claimed in claim 1 or 2, characterised
in that said pushing force is applied over the dis-
tance of a line situated between said two points.

A device for removing a sheet from a stack of
sheets, said device comprising a pulling member
having at least two pulling elements provided to be
temporarily and removably adhered to one of said
sheets and for applying a pulling force to said sheet
on which it is temporarily adhered, characterised in
that said device further comprises a pushing mem-
ber having at least one pushing element mounted in
a space between two successive pulling elements
and provided for exerting a pushing force on said
sheet.

Adevice as claimed in claim 4, characterised in that
said pushing member comprises at least two push-
ing elements, each pushing element being provided
with a pushing head mounted at an extremity of
said pushing element facing said sheet, said
extremities being connected among each other with
a connection bar.

Adevice as claimed in claim 4 or 5, characterised in
that said pulling and said pushing elements are
load adjustably mounted, and in particular that said
pulling elements and said pushing elements are
connected to a same support bar.

Adevice as claimed in claim 4, characterised in that
said pulling elements and said pushing elements
are provided with a pulling respectively a pushing
head mounted at an extremity of said pulling
respectively said pushing element facing said
sheet, said pushing heads being mounted offset in
a direction away from said sheet with respect to
said pulling heads.

A device as claimed in anyone of the claims 4 to 7,
characterised in that it comprises a gas blower pro-
vided for projecting a gas burst on a lateral side of
said stack.

A device as claimed in anyone of the claims 4 to 8,
characterised in that it comprises a vibration ele-
ment provided for applying a vibration force to the
sheet.
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