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(57)  An apparatus serves for processing a stack (6)
of sheets. The apparatus comprises a frame (2), a con-
veyer (8) mounted in the frame for during operation car-
rying the stack along the frame, a barrier wall (5) extend-
ing across the conveyer and a slot (14,18,21) between
the barrier wall and the conveyer for allowing a sheet

Apparatus for processing a stack of sheets

from the bottom of the stack to pass through the slot but
not the remainder of the stack. At least the lower part of
the barrier wall comprises a brush (11,17). The apparatus
has a simple and inexpensive construction, which in a
reliable way operates with a rather high rate of motion
without risk for harming the sheets, which can be of var-
ying size and thickness.
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Description

[0001] The invention relates to an apparatus for
processing a stack of sheets. The apparatus comprises
a frame, a conveyer mounted on the frame for during
operation carrying the stack along the frame, a barrier
wall extending across the conveyer and a slot between
the barrier wall and the conveyer for allowing a sheet
from the bottom of the stack to pass through the slot but
not the remainder of the stack.

[0002] Apparatuses of this kind are generally used for
separating stacks of e.g. paper, magazines, newspapers
banknotes or envelopes into individually sheets.

[0003] Inmany applications are the individually sheets
further fed one by one directly to e.g. a letter opener, a
franking machine, an inserters of letters into envelopes,
a counter and a printer.

[0004] Separating stacks of sheets into individually
sheets is an important stage for a subsequently process-
ing of the sheets in a further stage like e.g. letter openers,
inserters of letters into envelopes, franking machines,
counters and printers.

[0005] During the years much efforts therefore have
been made for developing and improving apparatuses
for separating sheets supplied in stacks.

[0006] A separator for separation sheets supplied in
stacks is known from the US. Publication No. 3504909.
The uppermost sheet is during operating sucked up onto
an overlying perforated belt arranged for individually re-
moving said sheet from the top of the stack. The removed
sheet subsequently is running through another step for
securing that only one sheet at a time is leaving the sep-
arator for being processed in one ore more succeeding
steps.

[0007] This known separator has a complicated and
costly construction with a relatively low capacity and the
security of operation is furthermore relatively low. If the
sheets are not placed dead straight in the stack and/or
if the sheets are not all of the same size the risk for re-
moving two or more sheets from the top of the stack in-
stead of only oneis considerable. Separating of e.g. mag-
azines are impossible as only the uppermost sheet of
such magazines can be kept by suction on the underside
of the perforated belt with that disadvantageous result
that the magazine will open and thereby stop further func-
tioning of the apparatus.

[0008] The European PatentApplication No. 0376520
discloses an apparatus for individually removing sheets
from the bottom of a stack. An underlying conveyer is
during operation carrying the stack along to a barrier wall.
A slot between the barrier wall and the conveyer allows
one sheet at a time only to pass through the slot for being
fed to one ore more succeeding process stages.

[0009] The apparatus of said European Patent Appli-
cation can handle sheets of different size and thickness
and also objects like magazines consisting of more
sheets.

[0010] Apparatuses of this kind are however normally
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arranged for high-speed handling of sheets whereby tur-
bulent high rate airflows through and around the slot are
generated during operation. These airflows are acting
upon the sheets to be separated in such way that the
orientation of the separated sheets is more or less lost
and sheets are damaged by wholly or partly hitting the
barrier wall instead of only passing the slot whereby the
capacity and the security of operation are influenced too.
[0011] The above-mentioned disadvantages of the pri-
or art apparatus for processing a stack of sheets are ac-
cording to the present invention remedied by,

in a first aspect of the invention providing an apparatus
of the kind mentioned in the opening paragraph which
has a simple and inexpensive construction,

in a second aspect of the invention providing an appara-
tus of the kind mentioned in the opening paragraph which
is more reliable in operation than hitherto known,

in a third aspect of the invention providing an apparatus
of the kind mentioned in the opening paragraph which is
able to handle sheets with a higher rate of motion than
hitherto known,

in a fourth aspect of the invention providing an apparatus
of the kind mentioned in the opening paragraph which
securely is able to handle sheets of varying sizes and
thickness,

in a fifth aspect of the invention providing an apparatus
of the kind mentioned in the opening paragraph which is
arranged for handling sheets in such lenient way the they
are not damaged during operation,

in a sixth aspect of the invention providing an apparatus
of the kind mentioned in the opening paragraph which is
able to adjust itself in relation to varying thickness of the
sheets.

[0012] The novel and unique features of the invention
whereby these features are achieved consist in the fact
that at least the lower part of the barrier wall comprises
a brush.

[0013] The barrier wall is, according to the invention,
preferable arranged in such way that only the bristle of
the brush are touching the surface of the sheet passing
underneath the brush.

[0014] The downwards-directed pressure on the sheet
thereby is divided up into many small pressures each
determined by the strength of the respective bristle of the
brush only. Thereby is obtained that the total pressure
evenly is distributed over the area of the sheet and that
creased sheets, if any securely would be straightened
out so that there will be no upstanding part of the sheet
which possibly could be caught of the barrier wall and
prevent the high-speed operation of the apparatus to be
continued.

[0015] Simultaneously is advantageously obtained
that the sheets are not harmed by the barrier wall itself
since the flexible bristle of the brush are elastically bent
only by meeting obstructions on the passing sheets.
[0016] The brush moreover easily can adapt itself to
different thickness of the sheets and each bristle of the
brush furthermore is able individually to change its shape
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in accordance with variations of the shape of the enve-
lope in different areas so that conveying of the envelopes
can take place without being hindered by obstacles on
the envelope.

[0017] The sheets are passing the slot between the
brush and the conveyer with a high rate of motion where-
by airflow is created in and around the slot. This airflow
tends to displace and turn the sheets passing the slot
when using a conventionally stiff barrier wall with that
disadvantageous result that the operation of the opener
cannot be proper carried out and that the capacity of the
opener will be low.

[0018] The brush according to the invention does how-
ever not form such stiff barrier wall but is on the contrary
permeable to air in its total height. A deleterious airflow
therefore will not be generated when using the brush ac-
cording to the invention. The apparatus of the invention
therefore can operate without any undesirable interfer-
ence of the operating and moreover with an exceptionally
high capacity.

[0019] The apparatus according to the invention is fur-
thermore capable of adjusting itself in relation to varying
thickness of the sheets in the stack owing to the fact that
the bristles of the brush according to the invention are
flexible.

[0020] It is important that only one sheet at a time is
passing the slot. This can, according to the invention, be
achieved by making the width of slot between the brush
and the conveyer decreasing into the direction of con-
veyance so that the downstream placed bristles can stop
sheets which possibly has not been stopped already by
the upstream placed bristles.

[0021] Said decreasing of the width of the slot can be
obtained by attaching the bristle in one brush only, but
in another embodiment of the apparatus according to the
invention can the brush be divided up into more brush
parts. e.g. a first and second brush part, seen into the
direction of conveyance of the sheets, whereby the width
of the slot is larger at the first brush than at the second
brush.

[0022] If the leading edge of more than one sheet un-
intended has passed the brush or the first brush part
those sheets will, according to the invention, be stopped
of the bristles in the downstream placed bristles in the
brush or of the bristles in a subsequent brush part.
[0023] The height of the brush plus the width of the slot
can have the same or a larger height than the stack of
sheets to be handled.

[0024] In a preferred embodiment according to the in-
vention can the brush however be attached to an upper
part of the barrier wall whereby said upper brush part is
having a height which is the same or larger than the
stacks of sheets to be handled minus the height of the
brush plus the width of the slot.

[0025] According to the invention can the barrier wall
also include a stiff front part having the same or a larger
distance to the conveyer than the brush. Such stiff front
part of the barrier wall can be useful for protecting the
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brush against being overloaded, especially by handling
stacks of heavy sheets.

[0026] The lower edge of such stiff front part of the
barrier wall can have the same distance to the conveyer
as the width of the slot between the brush and the con-
veyer. Said distance is however preferable larger than
the thickness of the sheets to be handled so that it will
be the flexible bristles of the brush which would be the
careful stop for sheets which should not be allowed to
pass the slot and not the stiff front part which could harm
the sheets.

[0027] In one embodiment according to the invention
can the front part of the barrier wall be placed close to
the brush whereby the bristles of the brush will be pre-
stressed so that they can be more proof against the load
resting on the bristles.

[0028] The front part of the barrier wall can in another
embodiment be placed at a distance from the brush so
that the bristles of the brush will not be pre-stressed and
therefore advantageously can be able to function like the
other bristles of the brush.

[0029] The bristles of the brush can owing to their flex-
ibility within a large range of widths of the slot adjust them-
selves to varying thickness of the sheets to be handled.
[0030] The apparatus according to the invention can
however be equipped with means like e.g. adjusting
screws for directly being able to adjust the width of the
slot between the barrier wall and the conveyer to the
thickness of the sheets to be handled.

[0031] The apparatus according to the invention can
be arranged for separating only a stack of sheets like e.g.
paper, magazines, newspapers, banknotes or enve-
lopes.

[0032] Inmany applications can the apparatus accord-
ing to the invention be arranged for also feeding the sep-
arated sheets to e.g. a letter opener, a franking machine,
aninserter of letters into envelopes, a counter and a print-
er.

[0033] Asecondconveyercanin this case be mounted
on the frame for carrying sheets, which are passing or
has passed through the slot between the barrier wall and
the first conveyer along the frame. A second brush can
then be mounted onto the frame close to or in contact
with said sheets for keeping the sheets down against the
second conveyer and thereby secure a reliable convey-
ance of the sheets.

[0034] Thebrushcanbe placed above the second con-
veyer but is preferable placed outside the area of the
second conveyer for avoiding generating of heat in con-
sequence of pressure, which the conveyer and the sec-
ond brush could load on the sheets.

[0035] It is important that the deciding edges of the
sheets are flushing for thereby securing that the subse-
quent processing of the sheets is correctly performed.
[0036] A registration wall therefore, according to the
invention, can be mounted on the frame whereby the
second conveyer and the second brush are forming an
acute angle with this wall. This construction implies that
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advantage that the sheets during the conveying on the
second conveyer successively are moved against the
registration wall whereby the sheets effectively are being
lined up with flushing edges.

[0037] Theinventionwill be explained in greater details
below where further advantageous properties and exam-
ple embodiments are described with reference to the
drawings, in which

Fig. 1 is a lateral view of one embodiment of the
apparatus according to the invention with a stack of
sheets being separated,

Fig. 2 is a sectional view along the line Il - Il in fig. 1,

Fig. 3 is a lateral view of another embodiment of the
apparatus according to the invention with a stack of
sheets being separated,

Fig. 4 is a sectional view along the line IV - IV infig. 3,

Fig. 5 is a lateral view of third embodiment of the
apparatus according to the invention with a stack of
sheets being separated,

Fig. 6 is a sectional view along the line VI - Vlinfig. 5,

Fig. 7 shows the apparatus shown in fig. 1 - 6 seen
from the rear,

Fig. 8 is a sectional front view of the apparatus shown
in fig. 5 and 6 but without any stack of sheets,

Fig. 9 is a lateral view of a fourth embodiment of the
apparatus according to the invention with a stack of
sheets being separated and fed for further process-
ing, and

Fig. 10is a sectional view along the line X - Xiinfig. 9.

[0038] Fig.1,2and 7 shows an apparatus 1 according
to the invention in one embodiment.

[0039] The apparatus 1 comprises a frame 2 with a
table 3 and in this case an upright sidewall 4. A barrier
wall 5 for a stack 6 of sheets 7 is mounted crosswise the
frame.

[0040] A conveyer 8 is moreover mounted on the table
for carrying the stack of sheets along into the direction
of the barrier wall. The conveyer is in this case formed
as a number of endless belts 9 running over rollers 10
driven during operation by means of amotor, (notshown).
It is noted that other types of conveyers like rollers alone
or chains conveyers just as well can be used.

[0041] The barrier wall 5 consists in this embodiment
of a brush 11 with flexible bristles 12 and a stiff upper
barrier part 13 for mounting the brush.

[0042] A slot 14 is formed between the lower edge of
the brush and the topside of the conveyer. The width of
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this slot is chosen such that only one sheet at a time can
pass the slot.

[0043] During operation is the conveyer 8 activated
with the result that the stack 6 of sheets 7 is moved along
the frame until the barrier wall stops the stack except the
bottom sheets 7 in the stack.

[0044] This situation is seen in fig. 1 and 2 which is
showing also that the bottom sheet is about to pass the
slot and that a preceding sheet already has passed the
slot and now is placed on the table of the apparatus.
[0045] The brush can, owing to the flexibility of its bris-
tles, adjust its self within a large range to varying thick-
ness of the sheets.

[0046] An adjusting screw 15 serves however for ad-
ditionally adjusting of the width of the slot, if needed.
[0047] The flexible bristles of the brush secure an even
loading of the sheets passing the slot and that sheets
therefore can pass the slot without being harmed and
without any risk for stopping the operation by being
caught of the barrier wall.

[0048] The sheets are passing the slot with high speed
whereby a heavy airflow arises through and around the
slot when using stiff barrier walls as conventional. Such
airflow tends to displace the orienting of the sheets in an
undesired way.

[0049] This problem is avoided by means of the appa-
ratus according to the invention since the brush is per-
meable for air and a heavy airflow therefore cannot arise.
[0050] Fig. 3 and 4 shows an apparatus 16 according
to the invention in a second embodiment, which in the
main corresponds to the apparatus 1 shown in fig. 1 and
2. ldentical parts therefore are denoted with same nu-
merals.

[0051] This second embodiment has besides the first
brush 11 a second brush 17 placed, in this case, at a
distance from the first brush 11. Alternatively can the sec-
ond brush be placed close to the first brush.

[0052] The slot 18 between the second brush 17 and
the conveyer 8 is smaller than the slot 14 between the
firstbrush 11 and the conveyer 8 whereby advantageous-
ly is obtained that sheets which unintended has passed
the slot together with the bottom sheet in the stack is
retained by the second brush.

[0053] Fig. 5 and 6 shows an apparatus 19 according
to the invention in a third embodiment, which in the main
corresponds to the apparatus 1 shown in fig. 3 and 4.
Identical parts therefore are denoted with same numer-
als.

[0054] A stiff front part 20 is in this third embodiment
added to the barrier wall shown in fig. 3 and 4 where the
barrier wall is equipped with two brushes 11 and 16. This
stiff front part protects the brushes against being over-
loaded. This quality is especially advantageous when op-
erating heavy sheets.

[0055] The slot 21 between the lower edge of the stiff
front part 20 of the barrier wall and the conveyer 8 is
preferable larger than the slot 14 between the first brush
11 and the conveyer 8 so that it will be the flexible bristles
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of the brush which gentle will engage the sheets in the
lower part of the stack and not the stiff front part which
could harm the sheets.

[0056] The stiff front barrier wall can be placed at a
distance from the brushes as seen in fig. 5 and 6 but can
alternatively be placed close to the brushes.

[0057] Infig. 8 is the apparatus 19 shown in fig. 5 and
6 shown from ahead but without the stack of sheets.
[0058] The slot 21 between the stiff front part 20 of the
barrier wall and the conveyer 8 is, as seen, larger then
than the slot 14 between the first brush 11 and the con-
veyer 8 so that the lower part of the first brush 11 is ex-
tending below said front part 20 and only the bristles of
the brush therefore advantageously can engage the
sheets in the lower part of the stack of sheets.

[0059] Fig. 8 also shows the conveyer 8 with a roller
10 for during operating driving the belts 9 by activating a
motor 22.

[0060] The apparatus 1, 16 and 19 described above
with reference to the figures 1 - 8 are all arranged for
separating stacks of sheets like e.g. paper, magazines,
newspapers banknotes or envelopes into individually
sheets.

[0061] Sheets of this kind are, after having been sep-
arated, generally processed in a subsequent site of op-
eration like e.g. a letter opener, a franking machine, an
inserter of letters into envelopes, a counter and a printer.
[0062] Those sites of operation are well known tech-
nique and are not any part ofthe invention. They therefore
are not shown in the figures and they will not be described
further here.

[0063] In the fourth embodiment is the apparatus 23
divided up into a separating part 24 and a feeding part 25.
[0064] The separating part 24 corresponds to the ap-
paratus 1 shown in fig. 1 and 2. Identical parts therefore
are denoted with same numerals.

[0065] The feeding part 25 is formed as an extension
of the separation part 24 and comprises a longitudinally
extending second conveyer 26 for carrying separated
sheets along to the site of operation in question (not
shown) and a longitudinally extending second brush 27
for keeping the separated sheets in proper contact with
the second conveyer.

[0066] The second conveyer is formed as an endless
belt 28 running over rollers 29 driven during operation by
means of a motor, (not shown). Itis noted that other types
of conveyers like rollers alone or chains conveyers just
as well can be used

[0067] The feeding part of the apparatus also compris-
es a registration wall 30, which in this case is formed as
an extension of the sidewall 4 of the separating part 24.
[0068] The second brushis furthermore placed outside
the area of the second conveyer for thereby avoiding that
the conveyed sheets disadvantageously are affected by
heat generated by the press, which the second conveyer
and second brush is loading on the sheets from both
sides.

[0069] In the figures 9 and 10 is the second brush 27
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placed in front of the second conveyer.

[0070] The second brush 27 is forming an acute angle
with the registration wall 30 while the second brush 27
is forming the same acute angle with this wall.

[0071] During operation of the fourth embodiment of
the apparatus 23 according to the invention is the stack
6 of sheets 7 separated in the separating part 24 of the
apparatus into individually sheets 7. Subsequently are
these sheets conveyed further along the feeding part 25
of the apparatus to the sites of operation in question, (not
shown) by means of the second conveyer.

[0072] The longitudinally extending second brush 27
serves for keeping the separated sheets against the sec-
ond brush for securely being able to convey the sheets
along the feeding part 25 simultaneously with that the
sheets are biased crosswise against the registration wall
30 for being lined up before being processed at the site
of operation in question, (not shown).

Claims

1. An apparatus for processing a stack (6) of sheets,
comprising a frame (2), a conveyer (8) mounted on
the frame for during operation carrying the stack
along the frame, a barrier wall (5) extending across
the conveyer and a slot (14,18,21) between the bar-
rier wall and the conveyer for allowing a sheet from
the bottom of the stack to pass through the slot but
not the remainder of the stack, characterized in that
at least the lower part of the barrier wall comprises
a brush (11,17).

2. An apparatus according to claim 1, characterized
in that the slot (14,18,21) between the brush (11,17)
and the conveyer (8)is arranged for securing that the
sheets (7) during operation are passing through the
slot between the barrier wall and the conveyer one
by one.

3. An apparatus according to claim 1 or 2, character-
ized in that the width of the slot (14,18,21) between
the brush (11,17) and the conveyer (8) is decreasing
into the direction of conveyance.

4. An apparatus according to claim 1, 2 or 3 charac-
terized in that the brush (11,17) is divided up into
afirst and second brush part (11) and (17), seen into
the direction of conveyance, and that the with of the
slot (14) between the first brush part and the con-
veyer is larger than the width of the slot (18) between
the second brush part and the conveyer.

5. An apparatus according to claim 4, characterized
in that the first and second brush parts are placed
at a distance from each other.

6. An apparatus according to any of the claims 1 -5,
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characterized in that the brush (11,17) is mounted
onto an upper part (13) of the barrier wall (5).

An apparatus according to any of the claims 1 - 6,
characterized in that the barrier wall (5) comprises
a stiff front part (20) having the same or a larger
distance (21) to the conveyer than the brush (11,17).

An apparatus according to claim 7, characterized
in that the stiff front part (20) of the barrier wall (5)
is placed close to the brush (11).

An apparatus according to claim 7, characterized
in that the stiff front part (20) of the barrier wall (5)
is placed at a distance from the brush (11).

An apparatus according to any of the claims 1 - 9,
characterized in that the apparatus comprises
means (15) for adjusting the width of the slot
(14,18,21) between the barrier wall (5) and the con-
veyer (8).

An apparatus according to any of the claims 1 - 10,
characterized in that a longitudinally extending
second conveyer (26) is mounted onto the frame (2)
for carrying sheets (7) passed through the slot
(14,18,21) between the barrier wall (5) and the first
conveyer (8) along the frame and that a longitudinally
extending second brush (27) is mounted onto the
frame close to or in contact with said sheets.

An apparatus according to claim 11, characterized
in that the frame (2) comprises a registration wall
(30) which preferably is extending into the same di-
rection as the side wall (4) of the separation part (24)
ofthe apparatus and that the second conveyer forms
an acute angle with this wall while the second brush
(27) preferably is forming the same acute angle with
the wall.

An apparatus according to claim 11 or 12, charac-
terized in that the second brush (27) is placed out-
side the area of the second conveyer (26).

An application of the apparatus according to any of
the claims 1 - 10 for separating stacks (6) sheets (7)
like e.g. paper, magazines, newspapers, banknotes
or envelopes.

An application of the apparatus according to any of
the claims 11 - 13 for separating and feeding sheets
(7) to e.g. a letter opener, a franking machine, an
inserters of letters into envelops a counter and a
printer.
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Amended claims in accordance with Rule 137(2)
EPC.

1. An apparatus for separating and feeding sheets
from a stack (6) of sheets, comprising

- a frame (2)

- a conveyer (8) mounted onto the frame for dur-
ing operation carrying the stack along the frame,
and

- a barrier wall (5) for the stack extending across
the conveyer, characterized in

- that at least the lower part of the barrier wall
consists of a brush (11,17),

- that a slot is formed between the lower edge
of the brush for allowing a sheet from the bottom
of the stack to pass through the slot but not the
remainder of the stack,

- a longitudinally extending second conveyer
(26) mounted onto the frame (2) for carrying
sheets (7) passed through said slot (14,18,21)
along the frame, and

- a longitudinally extending second brush (27)
mounted onto the frame close to or in contact
with said sheets.

2. An apparatus according to claim 1, characterized
in that the slot (14,18,21) between the brush (11,17)
and the conveyer (8)is arranged for securing that the
sheets (7) during operation are passing through the
slot between the barrier wall and the conveyer one
by one.

3. An apparatus according to claim 1 or 2, charac-
terized in that the width of the slot (14,18,21) be-
tween the brush (11,17) and the conveyer (8) is de-
creasing into the direction of conveyance.

4. An apparatus according to claim 1, 2 or 3 char-
acterized in that the brush (11,17) is divided up into
afirst and second brush part (11) and (17), seen into
the direction of conveyance, and that the with of the
slot (14) between the first brush part and the con-
veyer is larger than the width of the slot (18) between
the second brush part and the conveyer.

5. An apparatus according to claim 4, characterized
in that the first and second brush parts are placed
at a distance from each other.

6. An apparatus according to any of the claims 1 -5,
characterized in that the brush (11,17) is mounted
onto an upper part (13) of the barrier wall (5).

7. An apparatus according to any of the claims 1 -
6, characterized in that the barrier wall (5) com-
prises a stiff front part (20) having the same or a
larger distance (21) to the conveyer than the brush
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(11,17).

8. An apparatus according to claim 7, characterized
in that the stiff front part (20) of the barrier wall (5)
is placed close to the brush (11).

9. An apparatus according to claim 7, characterized
in that the stiff front part (20) of the barrier wall (5)
is placed at a distance from the brush (11).

10. An apparatus according to any of the claims 1 -
9, characterized in that the apparatus comprises
means (15) for adjusting the width of the slot
(14,18,21) between the barrier wall (5) and the con-
veyer (8).

11. An apparatus according to claim 10, character-
ized in that the frame (2) comprises a registration
wall (30) which preferably is extending into the same
direction as the side wall (4) of the separation part
(24) of the apparatus and that the second conveyer
forms an acute angle with this wall while the second
brush (27) preferably is forming the same acute an-
gle with the wall.

12. An apparatus according to claim 10 or 11, char-
acterized in that the second brush (27) is placed
outside the area of the second conveyer (26).

13. An application of the apparatus according to any
of the claims 1 - 12 for separating and feeding sheets
from a stack (6) of sheets (7) like e.g. paper, maga-
zines, newspapers, banknotes or envelopes.

14. An application of the apparatus according to any
ofthe claims 1 - 13 for separating and feeding sheets
(7) to e.g. a letter opener, a franking machine, an
inserters of letters into envelops, a counter, and a
printer.
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