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(54) PAPER SHEET PROCESSING DEVICE

(57) To provide a paper sheet processing device that
can smoothly send paper sheets into a machine body.
The banknote processing device 1 is a banknote
processing device 1 that presses banknotes S placed in
an intake section 5 towards a feed roller 9 by means of
a bill press 100 and takes in the banknotes S into a ma-
chine body 4, wherein the bill press 100 comprises a
main pressing section 110 that is provided to be movable
up and down in the intake section 5 and can press the
substantial center of the banknotes S, and a first auxiliary
pressing section120 and a second auxiliary pressing sec-
tion 130 that are provided independently of the main
pressing section 110 and can press regions of the ban-
knotes S other than the substantial center.

[Fig.7]
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Description
Technical Field

[0001] The invention relates to a paper sheet process-
ing device.

Background Art

[0002] There are paper sheet processing devices
wherein paper sheets are stacked in an inserting section
of a base machine, wherein the stacked paper sheets
are taken in from an intake port of the inserting section,
wherein the taken-in paper sheets are identified and
counted by means of an identifying section, and wherein
the identified and counted paper sheets are conveyed to
a connecting unit connected to the base machine where-
upon the connecting unit performs various processes
(see, for instance, Patent Literature 1) .

Citation List
Patent Literature

[0003] Patent Literature 1: Japanese Patent Applica-
tion Laid-Open No. 2017-178509

Summary of Invention
Technical Problem

[0004] Some of the inserting sections of those paper
sheet processing devices comprise a bill press for hori-
zontally pressing the stacked paper sheets. As shown in
Fig. 10, the paper sheets might be banknotes S formed
with fine protrusions B for identifying types by touching
them with fingers and for preventing counterfeiting. When
such banknotes S are stacked in the inserting section,
portions at which the protrusions B overlap become high-
er than the other portions, which causes uneven abut-
ment in which the bill press only abuts the overlapping
portions of the protrusions B of the banknotes S so that
there was arisk that the banknotes S could not be accu-
rately pressed and smoothly sent into the machine body.
[0005] Accordingly, the present invention provides a
paper sheetfeeding device that can smoothly send paper
sheets into the machine body.

Solution to Problem

[0006] For achieving the above subject, the paper
sheet processing device according to the present inven-
tion is a paper sheet feeding device that presses paper
sheets placed in an intake section towards a feed roller
by means of a bill press and takes the paper sheets in
into a machine body, wherein the bill press comprises a
main pressing section that is provided to be movable up
and down in the intake section and can press the sub-
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stantial center of the paper sheets, and auxiliary pressing
sections that are provided independently of the main
pressing section and can press regions of the paper
sheets other than the substantial center.

[0007] According to this configuration, even if there are
height variations in the paper sheets stacked in the intake
section in which portions of the paper sheets at which
protrusions overlap become locally higher, the main
pressing section presses the substantial center of the
paper sheets while the auxiliary pressing sections can
press the paper sheets in a swinging state in accordance
with heights of the paper sheets, which restricts uneven
abutment in which the bill press only abuts a part of the
paper sheets so that the paper sheets are stably pressed
towards the feed roller over a wide range and the paper
sheets can be smoothly sent into the machine body.

Advantageous Effect of Invention

[0008] According to the present invention, paper
sheets are stably pressed towards the feed roller over a
wide range so that the paper sheets can be smoothly
sent into the machine body.

Brief Description of Drawings
[0009]

[Figure 1] Figure 1 is a front view showing a banknote
processing device according to an embodiment of
the present invention.

[Figure 2] Figure 2 is a perspective view showing a
base machine.

[Figure 3] Figure 3is a plan view showing aninserting
section with an installation distance of a pair of guide
members being set to be closest.

[Figure 4] Figure 4 is a plan view showing the insert-
ing section with the installation distance of the pair
of guide members being set to be furthest.

[Figure 5] Figure 5 is a perspective view showing a
bill press in which a first and second auxiliary press-
ing sections are in a horizontal state.

[Figure 6] Figure 6 is a side view showing the bill
press in which the first and second auxiliary pressing
sections are in the horizontal state.

[Figure 7] Figure 7 is a perspective view showing the
bill press in which the first and second auxiliary
pressing sections are in a swinging state.

[Figure 8] Figure 8 is a side view showing the bill
press in which the first and second auxiliary pressing
sections are in the swinging state.

[Figure 9] Figure 9 is a side view showing a situation
in which the stacked banknotes of uneven height are
pressed by the bill press.

[Figure 10] Figure 10 is a perspective view showing
a banknote with protrusions being formed at an end
in the longitudinal direction.
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Description of Embodiment

[0010] A banknote processing device 1 according to
an embodiment of the present invention will be explained
based on the drawings. It should be noted that, herein-
after, when reference is made to numbers, numerical val-
ues, amounts, ranges, or the like of components, it does
not mean that those particular numbers are restrictive,
and they might be greater or less than those particular
numbers unless specifically indicated or they are theo-
retically clearly limited to particular numbers.

[0011] Further, when reference is made to shapes or
positional relationships of components or the like, it shall
include shapes or the like that substantially approximate
or resemble unless specifically indicated or that can be
theoretically considered apparently not to be.

[0012] Further, drawings might exaggerate, by for in-
stance, enlarging characteristic portions for ease of un-
derstanding features, and dimensional proportions or the
like of the components are not necessarily identical to
those in reality.

<Structure of the Banknote Processing Device>

[0013] As shown in Fig. 1, the banknote processing
device 1 comprises a base machine 2 and a connecting
unit 3. The connecting unit 3 is configured by selecting
at least of the number and type of units that respectively
have different functions and by combining them with the
base machine 2 in an appropriate order.

<Configuration of the Base Machine>

[0014] The base machine 2 identifies and counts a
banknotes S inserted from outside by an operator. The
base machine 2 comprises an intake section 5 on a right-
hand surface 4a of a machine body 4 when seen from
the operator of the banknote processing device 1.

[0015] The banknotes S are inserted into the intake
section 5 from outside by an operator. The intake section
5 comprises a bottom surface section 6 onto which the
banknotes S are placed, and a back wall surface section
7 provided upward of a left end of the bottom surface
section 6 in the left-right direction. The bottom surface
section 6 and the back wall surface section 7 are formed
to be substantially in a plane in the front-back direction.
[0016] The banknotes S are vertically stacked and
placed on the bottom surface section 6 with their short
sides extending along the left-right direction and their
long sides along the front-back direction (direction per-
pendicular to the image plane of Fig. 1). Further, the bot-
tom surface section 6 is inclined downward to the left with
respect to the horizontal plane when seen from the front
of the machine body 4, and the banknotes S stacked on
the bottom surface section 6 abut with each of their long
sides against the back wall surface section 7 along the
inclination of the bottom surface section 6 and are col-
lected on one side so that positions in the short direction
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are aligned.

[0017] An intake port 8 that pierces through the back
wall surface section 7 in the thickness direction is pro-
vided in the vicinity of the bottom surface section 6. The
length of the intake section 8 in the front-back direction
is set to be longer than the long sides of the banknotes S.
[0018] The intake section 5 comprises a feed roller 9
provided at the bottom surface section 6, an intake roller
10 provided in vicinity of the intake port 8, a separating
roller 11 provided to oppose the intake roller 10, and a
detecting section 12 for sensing taken-in banknotes S
and for detecting taking-in states.

[0019] The feed roller 9 is provided on a lower side of
the bottom surface section 6 and partially projects up-
ward from the bottom surface section 6. The feed roller
9 separates each of the banknotes S stacked on the bot-
tom surface section 6 one by one from the lowermost
layer and sends them into the interior of the machine
body 4 upon passing the intake port 8. The intake roller
10 takes in the banknotes S kicked out from the feed
roller 9 and delivers them to an identifying and conveying
section 13. The separating roller 11 separates the ban-
knotes S taken in by the intake roller 10 one by one. The
banknotes S are moved such that their short sides extend
along the conveying direction, fed out to the left of the
machine body 4, and are moved in the banknote process-
ing device 1 while maintaining a posture with their long
sides extending along the front-back direction.

[0020] The intake section 5 comprises a bill press 100
thatis vertically movable along the back wall surface sec-
tion 7. The bill press 100 presses the banknotes S
stacked on the bottom surface section 6 towards the feed
roller 9 from above. Accordingly, in the intake section 5,
the banknote S of the lowermost layer from among the
stacked banknotes S sticks to the feed roller 9 and is
kicked out smoothly.

[0021] The base machine 2 comprises the identifying
and conveying section 13 that receives and conveys the
banknotes S fed out from the intake section 5, and an
identifying section 14 that identifies the banknotes S that
are being conveyed by the identifyingand conveying sec-
tion 13. Theidentifying and conveying section 13 extends
horizontally from the intake section 5 towards the left side
in the left-right direction and then extends upward in the
vertical direction. The identifying section 14 is provided
at a portion that extends upward of the identifying and
conveying section 13.

[0022] The base machine 2 comprises a connecting
and conveying section 15 that extends from an upper
end of the identifying and conveying section 13 towards
a lefthand surface 4b of the machine body 4 and opens
to the lefthand surface 4b. The connecting and conveying
section 15 receives from the identifying and conveying
section 13 the banknotes S that have been identified by
the identifying section 14 as objects of processing by the
connecting unit 3 and conveys them from the base ma-
chine 2 towards the connecting unit 3.

[0023] The base machine 2 comprises a rejecting and
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conveying section 17 that extends from an upper end of
the identifying and conveying section 13 towards the right
side and is connected to a rejecting section 16 that is
provided upward of the intake section 5. The rejecting
and conveying section 17 conveys the banknotes S that
have not been identified by the identifying section 14 as
objects of processing by the connecting unit 3 to the re-
jecting section 16.

[0024] The rejecting section 16 stacks the banknotes
S fed out from the end of the rejecting and conveying
section 17 so that they can be taken out to the outside.
The rejecting section 16 drops the banknotes S fed out
from the rejecting and conveying section 17 towards a
bottom surface 19 by means of an impeller 18, and the
fed out banknotes S are stacked on the bottom surface
19 in a state in which each of their long sides abut a wall
surface 20 along an inclination of the bottom surface 19
and are collected on one side.

[0025] The base machine 2 comprises in its interior a
controlling section 21 that controls components compris-
ing the base machine 2. The controlling section 21 con-
trols the overall base machine 2 and is also connected
to the connecting unit 3 via an interface in a communi-
cable manner to output control commands.

[0026] In this way, in the base machine 2, the feed
roller 9 kicks out the banknotes S inserted into the intake
section 5 towards the intake port 8 side, and the intake
roller 10 and the separating roller 11 separate them one
by one and hand them over to the identifying and con-
veying section 13. Then, the identifying and conveying
section 13 conveys the banknotes S and the identifying
section 14 counts them while identifying them. Thereaf-
ter, the banknotes S that have been identified by the iden-
tifying section 14 as objects of processing are conveyed
to the connecting unit 3 by the connecting and conveying
section 15 while the banknotes S thathave notbeeniden-
tified by the identifying section 14 as objects of process-
ing are conveyed to the rejecting section 16 by means
of the rejecting and conveying section 17.

<Configuration of the Connecting Unit>

[0027] The connecting unit 3 receives the banknotes
S conveyed by the connecting and conveying section 15.
The connecting unit 3 is configured by combining a stack-
ing unit 3a that sorts the banknotes S according to their
denominations and that stacks them so that they can be
taken outto the outside, and a bundling unit 3b that stacks
the banknotes S by a predetermined number (for in-
stance, 100 sheets) and binds them with a bundling tape
into bundles. It should be noted that the operator can
arbitrarily choose which of the stacking process by the
stacking unit 3a or the bundling process by the bundling
unit 3b shall be executed.

[0028] The connecting unit 3 is not limited to one com-
prising each of the stacking unit 3a and the bundling unit
3b, and it could be provided with only either one of the
stacking unit 3a or the bundling unit 3b. Also, the instal-
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lation number of the stacking unit 3a and the bundling
unit 3b is not limited to one, and it is possible to provide
two or more of the units.

[0029] The stacking unit 3a comprises a connecting
and conveying section 22a that is connected to the con-
necting and conveying section 15, and a processing and
conveying section 22b that branches from an intermedi-
ate position of the connecting and conveying section 22a
and extends downward. The connecting and conveying
section 22a receives the banknotes S from the connect-
ing and conveying section 15 and conveys them. The
stacking unit 3a can be connected to another stacking
unit 3a on a side opposite to the base machine 2, and in
this case, the connecting and conveying section 22a con-
veys the banknotes S to the other stacking unit 3a.
[0030] The processing and conveying section 22b
comprises a conveying main section 22c that receives
the banknotes S from the connecting and conveying sec-
tion 22a and conveys them downward, and branching
sections 22d to 22g that branch from the conveying main
section 22c into four.

[0031] The stacking unit 3a comprises stacking sec-
tions 23a to 23d that respectively perform stacking proc-
esses of receiving and stacking the banknotes S fed out
from the conveying main section 22c. The stacking sec-
tions 23a to 23d correspond to the branching sections
22d to 22g and are arranged on the right side thereof and
are provided such that their positions in the left-right di-
rection are substantially identical and aligned in the ver-
tical direction.

[0032] The stacking section 23a comprises a bottom
surface 24a that slightly inclines downward to the right
with respect to the horizontal, a wall plate section 24b
that is arranged on the upper side of the bottom surface
24a to be perpendicular therewith, and an impeller 24c
that is arranged on the left of the bottom surface 24a so
as to make the banknotes S fed out from the branching
section 22d abut against the bottom surface 24a and to
push them towards the wall plate section 24b. It should
be noted that the stacking sections 23b to 23d have the
same structure as the stacking section 23a.

[0033] Further, the stacking sections 23a to 23d open
to a front surface of the stacking unit 3a so that the ban-
knotes S can be taken out to the outside from the front
surface. Thatis, the stacking section 23a stacks the ban-
knotes S fed out from the branching section 22d so that
they can be taken out to the outside, the stacking section
23b stacks the banknotes S fed out from the branching
section 22e so that they can be taken out to the outside,
the stacking section 23c stacks the banknotes S fed out
from the branching section 22f so that they can be taken
out to the outside, and the stacking section 23d stacks
the banknotes S fed out from the branching section 22g
so that they can be taken out to the outside.

[0034] The stacking unit 3a is provided in its interior
with a controlling section 25 that controls the stacking
unit 3a upon receiving control commands from the con-
trolling section 21.
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[0035] Inthis manner, the stacking unit 3a conveys the
banknotes S that have been received from the base ma-
chine 2 to the stacking sections 23a to 23d by means of
the connecting and conveying section 22a and the
processing and conveying section 22b. Then, the stack-
ing sections 23a to 23d perform stacking processes of
the banknotes S that have been identified as objects of
processing.

[0036] The bundling unit 3b comprises a connecting
and conveying section 26a that is connected to the con-
necting and conveying section 22a, and a processing
and conveying section 26b that branches from an inter-
mediate position of the connecting and conveying section
26a and extends downward. The connecting and con-
veying section 26a receives the banknotes S from the
connecting and conveying section 22a and conveys
them. The bundling unit 3b can be connected to another
bundling unit 3b on a side opposite to the stacking unit
3a, and in this case, the connecting and conveying sec-
tion 26a conveys the banknotes S to the other bundling
unit 3a.

[0037] The processing and conveying section 26b
comprises a conveying main section 26c¢ that receives
the banknotes S from the connecting and conveying sec-
tion 26a and conveys them downward, and a branching
section 26d that branches from the conveying main sec-
tion 26¢.

[0038] Analigningand stackingsection27ais provided
at an end of the conveying main section 26c, and an
aligning and stacking section 27b is provided at an end
of the branching section 26d. The aligning and stacking
sections 27a, 27b perform aligning and stacking proc-
esses in which they respectively receive the banknotes
S fed out from the processing and conveying section 26b
and align and stack them in a horizontal posture in the
vertical direction into a predetermined number of bun-
dling units.

[0039] The bundling unit 3b comprises a bundling sec-
tion 28 that stacks and bundles the banknotes S by a
predetermined number. The bundling section 28 com-
prises a descending and conveying section 29 that plac-
es the stacked banknotes S sent out from the aligning
and stacking sections 27a, 27b in a horizontal state and
descends them downward in the vertical direction. Down-
ward of the aligning and stacking section 27a, the bun-
dling section 28 also comprises a bundling mechanism
section 30 for creating bundled banknotes, which are
loose banknotes S that have been gathered by only a
predetermined number of bundling units and united with
abundling tape, obtained by bundling stacked banknotes
S, which have been descended and conveyed by the
descending and conveying section 29 and sent out from
the descending and conveying section 29 in a horizontal
state, by a bunding tape.

[0040] Moreover, the bundling section 28 comprises
an outwardly discharging section 31 for discharging the
bundled banknotes created in the bundling mechanism
section 30 to the outside. The outwardly discharging sec-
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tion 31 is, for instance, configured in that bundled ban-
knotes can be received and pulled outfrom a front surface
of a machine body 32 of the bundling unit 3b. It should
be noted it could be a configuration in which the outwardly
discharging section 31 is provided at a front surface of
the bundling mechanism section 30, in which the bundled
banknotes are conveyed to a bundled banknote outlet
(not shown) provided at a front surface of the machine
body 32, and in which the bundled banknotes can be
discharged to the outside from the bundled banknote out-
let.

[0041] The bunding unit 3b is provided in its interior
with a controlling section 33 that controls the bundling
unit 3b upon receiving control commands from the con-
trolling section 21.

[0042] Inthis manner, the bundling unit 3b conveys the
banknotes S received from the stacking unit 3a to the
aligning and stacking sections 27a, 27b by means of the
connecting and conveying section 26a and the process-
ing and conveying section 26b, and conveys the ban-
knotes S from the aligning and stacking sections 27a,
27b to the bundling section 28 by means of the descend-
ing and conveying section 29. Then, the bundling section
28 performs bundling processes of the banknotes S that
have been identified as objects of processing.

<Configuration of the Intake Section >

[0043] As shown in Fig. 2, there is provided, at a front
surface 34 of the base machine 2, a touch panel type
operation displaying section 35 that enables inputs of
operations by an operator and provides displays to the
operator. Further, the base machine 2 comprises a ges-
ture sensor 36 that detects movements of the operator.
[0044] The feed roller 9 comprises a pair of roller bod-
ies 9a that are spaced apart from each other by a pre-
determined distance in the front-back direction. The pair
of roller bodies 9a rotate about the same axis extending
along the front-back direction. Between the pair of roller
bodies 9a, the intake section 5 is provided with a residual
sensor 37 that senses residual of banknotes S on the
bottom surface section 6.

[0045] A pair of guide grooves 38, which extend in the
perpendicular direction of the bottom surface section 6,
are formed on the back wall surface section 7. The pair
of guide grooves 38 are arranged to be spaced apart
from the central position of the back wall surface section
7 in the front-back direction each at equal distances in
the front-back direction.

[0046] There is a residual amount sensor 39 at a po-
sition between the pair of guide grooves 38 arranged
apart from the bottom surface section 6 by a predeter-
mined distance. The residual amount sensor 39 senses
whether a height of the banknotes S placed on the bottom
surface section 6 is equal to or higher than the position
of the residual amount sensor 39 or it is lower than the
position of the residual amount sensor 39. Hereinafter,
the amount of banknotes S corresponding to a height of
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the banknotes S that is sensible by the residual amount
sensor 39 is referred to as "sensible amount".

[0047] The intake section 5 is comprised with a pair of
guide members 40, 41 that are configured such that the
distance between each other is variable in a plurality of
steps and position the banknotes S placed on the bottom
surface section 6 in the front-back direction.

[0048] AsshowninFig.3andFig. 4, the guide member
40 comprises a flat plate-like guide wall section 40a, a
flat plate-like mounting section 40b thatextendsin a width
direction of the guide wall section 40a, and a flat plate-
like expanding section 40c that expands while inclining
with respect to the guide wall section 40a. The mounting
section 40b is formed with a plurality of mounting holes
in form of elongated holes (not shown).

[0049] The guide wall section 40a is formed in a sub-
stantially L shape with an upper section projecting further
to the left side in the left-right direction than the mounting
section 40b so that an opening section 40d is formed into
which an end of the bill press 100 is inserted.

[0050] The guide member 41 has substantially the
same configuration as the guide member 40 expect that
it has a difference size and that it is formed to be sym-
metrical. The guide member 41 comprises a flat plate-
like guide wall section 41a, a flat plate-like mounting sec-
tion 41b that extends in a width direction of the guide wall
section 41a, and a flat plate-like expanding section 41c
that expands while inclining with respect to the guide wall
section 41a. The mounting section 41b is formed with a
plurality of mounting holes in form of elongated holes (not
shown) that are formed to match positions of the plurality
of mounting holes ofthe mounting section 40b in the front-
back direction.

[0051] The guide wall section 41a is formed in a sub-
stantially L shape with an upper section projecting further
to the left side in the left-right direction from the mounting
section 41b so that an opening section 41d is formed into
which an end of the bill press 100 is inserted.

[0052] Four lower guide positioning openings 42 to
which a lower end of the guide wall section 40a is mount-
ed are provided at the bottom surface section 6 in the
vicinity of a front end in the front-back direction. Further,
four lower guide positioning openings 43 to which the
lower end of the guide wall section 40a is mounted are
provided at the bottom surface section 6 in the vicinity of
a rear side end in the front-back direction. The lower
guide positioning openings 42, 43 are either through
holes piercing through the bottom surface section 6 or
concave grooves that dent from the bottom surface sec-
tion 6. The lower guide positioning openings 42, 43 are
respectively arranged symmetrically with respect to the
center of the bottom surface section 6 in the front-back
direction.

[0053] Fig. 3 shows a state in which the guide wall sec-
tions 40a, 41a are respectively mounted to the innermost
ones of the four lower guide positioning openings 42, 43,
and Fig. 4 shows a state in which the guide wall sections
40a, 41a are respectively mounted to the outermost ones
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of the four lower guide positioning openings 42, 43.
[0054] The intake section 5 comprises a front upright
wall 44 thatrises to the right side in the left-right direction
from a front edge of the back wall surface section 7 in
the front-rear direction, and a rear upright wall 45 that
rises to the right in the left-right direction from a rear edge
of the back wall surface section 7 in the front-rear direc-
tion. The front upright wall 44 and the rear upright wall
45 are formed to be perpendicular to the bottom surface
section 6 and the back wall surface section 7.

[0055] The frontupright wall 44 is provided with a guide
mounting section 46 for mounting the mounting section
40b. The guide mounting section 46 extends forward in
the front-rear direction from a right edge of the front up-
right wall 44 in the left-right direction. The guide mounting
section 46 is formed with a plurality of screw holes (not
shown). In a state the mounting section 40b is overlapped
onto the guide mounting section 46, the mounting holes
of the mounting section 40b and the screw holes of the
guide mounting section 46 are fastened by means of
mounting screws (not shown) to mount the guide member
40 to the guide mounting section 46.

[0056] Further, the rear upright wall 45 is provided with
a guide mounting section 47 for mounting the mounting
section 41b. The guide mounting section 47 extends for-
ward in the front-rear direction from a right edge of the
rear upright wall 45 in the left-right direction. The guide
mounting section 47 is provided with a plurality of screw
holes (not shown) that are formed to match positions of
the plurality of screw holes of the guide mounting section
46 in the front-back direction. In a state the mounting
section 41b is overlapped onto the guide mounting sec-
tion 47, the mounting holes of the mounting section 41b
and the screw holes of the guide mounting section 47
are screwed by means of mounting screws (not shown)
to mount the guide member 41 to the guide mounting
section 47.

[0057] In this manner, the distance between the guide
members 40, 41 mounted to the lower guide positioning
openings 42, 43 is suitably adjustable in accordance with
any of the longitudinal dimensions of the banknotes S
that are processable by the banknote processing device
1 as shown in Fig. 3 and Fig. 4. It should be noted that
upper ends of the guide wall sections 40a, 41a are re-
spectively supported by upper guide positioning open-
ings 48, 49 formed at the back wall surface section 7 (see
Fig. 9).

<Bill Press 100>

[0058] Next, the configuration of the bill press 100 will
be explained in detail. As shown in Fig. 3 and Fig. 4, the
bill press 100 comprises a main pressing section 110, a
first auxiliary pressing section 120 and a second auxiliary
pressing section 130. The main pressing section 110
comprises a cover 111 that covers a frame 112.

[0059] Asshownin Fig.5 andFig. 6, the main pressing
section 110 comprises the frame 112, and a weight 113
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detachably attached to the frame 112. A pair of support-
ing arms 114 protrude from a left end of the frame 112
in the left-right direction. The supporting arms 114 pass
through the pair of guide grooves 38 and are connected
to a pressing and driving mechanism (not shown) in the
base machine 2. The pressing and driving mechanism
slides the bill press 100 up and down along the back wall
surface section 7 by driving the pair of supporting arms
114 up and down.

[0060] A supporting roller 115 that is rotatable on the
back wall surface section 7 is provided on a rear surface
of the frame 112. The supporting roller 115 is rotatably
supported about a rotating shaft 115a extending along
the front-rear direction. A bottom surface 116 of the frame
112 is formed to be substantially flat and can contact the
substantial center of a banknote S. It should be noted
that while in this embodiment, the substantial center of
a banknote S means a region including the center of a
banknote S when the banknote S is equally divided into
three regions in the longitudinal direction, the present
invention is not limited to this.

[0061] The first auxiliary pressing section 120 and the
second auxiliary pressing section 130 are respectively
provided on opposite sides in the front-rear direction with
the main pressing section 110 interposed therebetween.
Both ends, a base end of the first auxiliary pressing sec-
tion 120 and a base end of the second auxiliary pressing
section 130, are pivotally supported by the frame 112
and are respectively supported to be swingable about a
rotating shaft 117 extending along the left-right direction.
[0062] The first auxiliary pressing section 120 has a
substantially flat wing shape that is formed such that the
width gradually narrows from the center in the front-rear
direction towards the front. The first auxiliary pressing
section 120 is formed to have a L-shaped cross section
from the center to the middle, and a bent section 121 is
formed at a right end in the left-right direction for improv-
ing the strength. A tip end 122 formed to have a width
that can pass through the opening section 40d is provided
at a tip end of the first auxiliary pressing section 120. A
bottom surface 123 of the first auxiliary pressing section
120 is formed to be substantially flat and can contact a
front region of a banknote S. It should be noted that while
in this embodiment, the front region of a banknote S
means a front region in the front-rear direction when the
banknote S is equally divided into three regions in the
longitudinal direction, the present invention is not limited
to this.

[0063] The second auxiliary pressing section 130 has
a substantially flat wing shape that is formed such that
the width gradually narrows from the center in the front-
rear direction towards the rear. The second auxiliary
pressing section 130 is formed to have a L-shaped cross
section from the center to the middle, and a bent section
131 is formed at a right end in the left-right direction for
improving the strength. A tip end 132 formed to have a
width that can pass through the opening section 41d is
provided at a tip end of the second auxiliary pressing
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section 130. A bottom surface 133 of the second auxiliary
pressing section 130 is formed to be substantially flatand
can contact arearregion a banknote S. It should be noted
that while in this embodiment, the rear region of a ban-
knote S means a rear region in the front-rear direction
when the banknote S is equally divided into three regions
in the longitudinal direction, the present invention is not
limited to this.

[0064] The length in the front-rear direction from the
tip end 122 of the first auxiliary pressing section 120 to
the tip end 132 of the second auxiliary pressing section
130 is set to be substantially identical to the distance
between the front upright wall 44 and the rear upright
wall 45. The length in the front-rear direction from the
bending section 121 of the first auxiliary pressing section
120 to the bending section 131 of the second auxiliary
pressing section 130 is set to be substantially identical
to the minimum distance between the guide members
40, 41.

[0065] When the bill press 100 is on standby, the first
auxiliary pressing section 120 and the second auxiliary
pressing section 130 are configured to maintain a hori-
zontal posture during standby by their own weight or by
biasing force of a coil spring (not shown) directed down-
ward in the vertical direction, wherein the bottom surfaces
116, 123, and 133 are substantially flush.

[0066] On the other hand, when an upward force acts
on the bottom surface 123, the first auxiliary pressing
section 120 swings about the rotating shaft 117 clockwise
in Fig. 8 as shown in Fig. 7 and Fig. 8. Further, when an
upward force acts on the bottom surface 123, the second
auxiliary pressing section 130 swings about the rotating
shaft 117 counterclockwise in Fig. 8 as shown in Fig. 7
and Fig. 8.

[0067] It should be noted that in the present embodi-
ment, the first auxiliary pressing section 120 and the sec-
ond auxiliary pressing section 130 are provided to align
in the front-rear direction in order to stably press the ban-
knotes S that are elongated in the front-rear direction
over a wide range. However, in case the banknote S
have, for instance, a relatively short longitudinal dimen-
sion and the banknotes S can be stably pressed by only
either one of the first auxiliary pressing section 120 or
the second auxiliary pressing section 130, the other one
of the first auxiliary pressing section 120 or the second
auxiliary pressing section 130 can be omitted.

<Operations>

[0068] Next, operations of the banknote processing
device 1 will be explained. First, the distance between
the guide members 40, 41 is adjusted according to a
width dimension of the banknotes S to be taken into the
connecting unit 3.

[0069] As shown in Fig. 3 and Fig. 4, the tip section
122 passes through the opening section 40d and extends
up to the vicinity of the front upright wall 44 without inter-
fering the guide member 40, and the tip end 132 passes
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through the opening section 41d and extends up to the
vicinity of the rear upright wall 45 without interfering the
guide member41. Thatis, the main pressing section 110,
the first auxiliary pressing section 120 and the second
auxiliary pressing section 130 are provided to cover the
bottom surface section 6 in the front-rear direction when
seen in a planar view.

[0070] The bill press 100 is arranged at a predeter-
mined retracted position that is located substantially in-
termediate of the back wall surface section 7 in the ver-
tical direction. At this time, the bottom surfaces 116, 123,
and 133 are located further upward than the residual
amount sensor 39.

[0071] When the banknotes S that are objects of
processing are placed in a stacked state by the operator
between the guide members 40, 41 and onto the bottom
surface section 6, the banknotes S are positioned in the
intake section 5 to be substantially central in the front-
rear direction by means of the guide members 40, 41.
[0072] Next, when an "up-down" button (not shown)
displayed on the operation displaying section 35 is
pressed by the operator, the controlling section 21 makes
the residual amount sensor 39 detect the amount of ban-
knotes S placed on the intake section 5 on the condition
that the residual sensor 37 has detected the banknotes
S and that the gesture sensor 36 has detected that the
position of a hand of the operator has separated from the
gesture sensor 36 by a predetermined distance.

[0073] When the amount of banknotes S is less than
the sensible amount, the controlling section 21 moves
the bill press 100 downward by means of the pressing
and driving mechanism (not shown) to press the ban-
knotes S with the bill press 100. At this time, when the
banknotes S are stacked substantially horizontally, the
main pressing section 110, the first auxiliary pressing
section 120 and the second auxiliary pressing section
130 abut the banknotes S with the bottom surfaces 116,
123, and 133 which are flush with each other and uni-
formly press the banknotes S downward.

[0074] However, whenfine protrusions B foridentifying
types or for preventing counterfeiting are formed at ends
in the longitudinal direction of the banknotes S and ban-
knotes S of uneven thicknesses are stacked as shown
in Fig. 10, height variations are caused at which portions
at which the protrusions B of the stacked banknotes S
overlap (right side of the image plane in Fig. 9) become
locally higher as shown in Fig. 9.

[0075] Therefore, the second auxiliary pressing sec-
tion 130 swings about the rotating shaft 117 in accord-
ance with the height variations of the stacked banknotes
S. Accordingly, the main pressing section 110 and the
first auxiliary pressing section 120 press the banknotes
S in horizontal postures while the second auxiliary press-
ing section 130 presses the banknotes S in an inclined
posture so that the banknotes S are pressed on the entire
surfaces in the front-rear direction.

[0076] On the other hand, when the amount of ban-
knotes S is equal to or larger than the sensible amount,
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the controlling section 21 does not perform pressing with
the bill press 100 but leaves the bill press 100 at the
retracted position.

[0077] Next, when the "start" button (not shown) dis-
played on the operation displaying section 35 is pressed
by the operator, the controlling section 21 causes the
banknotes S stacked in the intake section 5 be taken in
through the intake port 8 by means of the feed roller 9,
the intake roller 10 and the separating roller 11.

[0078] At this time, when the amount of banknotes S
is less than the sensible amount, the controlling section
21 causes the banknotes S to be taken in while pressing
the banknotes S with the bill press 100 to the bottom
surface section 6 side. The controlling section 21 de-
scends the bill press 100 by means of the pressing and
driving mechanism in accordance with the taking-in
progress of the banknotes S.

[0079] On the other hand, when the amount of ban-
knotes S is equal to or larger than the sensible amount,
the controlling section 21 first causes the banknotes S
to be taken in through the intake port 8 in a state in which
the bill press 100 located at the retracted position is not
pressing the banknotes S, and thereafter, when the
amount of banknotes S placed on the bottom surface
section 6 becomes less than the sensible amount, the
bill press 100 is moved downward by means of the press-
ing and driving mechanism to cause the banknotes S to
be taken in through the intake port 8 while pressing the
banknotes S with the bill press 100.

[0080] Then,the controlling section 21 cooperates with
the controlling sections 25, 33 to make the identifying
section 14 identify and count the banknotes S taken into
the interior of the banknote processing device 1 while
conveying them by means of the identifying and convey-
ing device 13, conveys the identified and counted ban-
knotes S that are objects of processing in the connecting
unit 3 to the connecting unit 3 by means of the connecting
and conveying section 15, and makes the connecting
unit 3 perform stacking processes or bundling processes.
On the other hand, banknotes S other than the objects
of processing in the connecting unit 3 are conveyed to
the rejecting section 16 by means of the rejecting and
conveying section 17.

[0081] It should be noted that in case banknotes S are
reinserted (additionally inserted), the controlling section
21 moves the bill press 100 upward by a predetermined
distance by means of the pressing and driving mecha-
nism when the gesture sensor 36 detects that a hand of
the operator is within a predetermined distance from the
gesture sensor 36.

[0082] When banknotes S are reinserted (additionally
inserted) to the intake section 5 by the operator, the ban-
knote processing device 1 operates similarly to the
above-described steps, and the controlling section 21
makes the residual amount sensor 39 detect the amount
of banknotes S placed on the intake section 5 on the
condition that the residual sensor 37 has detected the
banknotes S and that the gesture sensor 36 has detected
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that the position of a hand of the operator has separated
from the gesture sensor 36 by a predetermined distance.
[0083] Then, when the amount of banknotes S is less
than the sensible amount, the bill press 100 is moved
downward by means of the pressing and driving mech-
anism to press the banknotes S with the bill press 100
towards the bottom surface section 6 side.

[0084] On the other hand, when the amount of ban-
knotes S is equal to or larger than the sensible amount,
pressing with the bill press 100 is not performed but the
bill press 100 is located at the retracted position. It should
be noted that in case banknotes S are reinserted while
banknotes S are being taken in at the intake section 5,
this is performed without temporarily stopping the taking-
in of banknotes S. When the residual sensor 37 stops
sensing banknotes S with the progressing of the taking-
in of banknotes S at the intake section 5, the controlling
section 21 moves the bill press 100 upward by means of
the pressing and driving mechanism back to the retracted
position.

[0085] Inthis manner, the banknote processing device
1 according to the present embodiment has been con-
figured to be the banknote processing device 1 that
presses banknotes S placed on the intake section 5 by
means of the bill press 100 towards the feed roller 9 and
takes in the banknotes S into the machine body 4, where-
in the bill press 100 comprises the main pressing section
110 that is provided to be movable up and down in the
intake section 5 and can press the substantial center of
the banknotes S, and the first auxiliary pressing section
120 and the second auxiliary pressing section 130 that
are provided independently of the main pressing section
110 and can press regions of the banknotes S other than
the substantial center.

[0086] With this configuration, also in case there are
height variations in banknotes S stacked in the intake
section 5 caused through overlapping protrusions B of
the banknotes S, uneven abutment with the bill press 100
partially abutting the banknotes S is restricted and the
banknotes S are stably pressed towards the feed roller
9 over a wide range since the main pressing section 110
presses the substantial center of the banknotes S while
the first auxiliary pressing section 120 and the second
auxiliary pressing section 130 can press the banknotes
S in a swinging state in accordance with the height of the
banknotes S so that the banknotes S can be smoothly
sent into the machine body 4.

[0087] Further, the banknote processing device 1 has
been configured in that the first auxiliary pressing section
120 and the second auxiliary pressing section 130 are
respectively arranged in the front-rear direction that ex-
tends along the longitudinal direction of the banknotes S
with the main pressing section 110 being the reference.
[0088] With this configuration, banknotes S that are
elongated in the front-rear direction can be stably
pressed over a wide range since the first auxiliary press-
ing section 120 and the second auxiliary pressing section
130 are arranged on both sides of the main pressing sec-
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tion 110 so that the banknotes S can be smoothly sent
into the machine body 4.

[0089] Further, the banknote processing device 1 has
been configured in that the first auxiliary pressing section
120 and the second auxiliary pressing section 130 are
configured to be connected to the main pressing section
110 via a rotating shaft 117 provided to extend along the
left-right direction and to be movable up and down in the
intake section 5 in conjunction with the main pressing
section 110 and to be swingable about the rotating shaft
117.

[0090] With this configuration, uneven abutment of the
bill press 100 can be restricted with a simple configuration
and banknotes S can be smoothly sent into the machine
body 4 since the first auxiliary pressing section 120 and
the second auxiliary pressing section 130 are movable
up and down in the intake section 5 in conjunction with
the main pressing section 110 and swing about the ro-
tating shaft 117 in accordance with heights of the ban-
knotes S.

<Modifications>

[0091] The bill press 100 is not limited to the above-
described configuration, and it could be any one unless
the configuration can locally press banknotes S accord-
ing to heights of the banknotes S in case the heights of
the stacked banknotes S are not even.

[0092] Forinstance, the first auxiliary pressing section
120 and the second auxiliary pressing section 130 are
not limited to those that are connected to the main press-
ing section 110 via the rotating shaft 117 and move up
and down in the intake section 5 in conjunction with the
main pressing section 110, and they could be configured
to be movable up and down in the intake section 5 inde-
pendently of the main pressing section 110. The config-
uration might, for instance, be that such a first auxiliary
pressing section 120 and a second auxiliary pressing
section 130 are connected to the pressing and driving
mechanism (not shown) similarly to the main pressing
section 110 to slide up and down along the back wall
surface section 7.

[0093] According to this configuration, it is possible to
cope with height variations in banknotes S stacked in the
intake section 5 since the first auxiliary pressing section
120 and the second auxiliary pressing section 130 move
up and down in the intake section 5 independently of the
main pressing section 110 so that the banknotes S can
be accurately sent into the machine body 4.

[0094] Further, in case of processing banknotes S
formed with protrusions B at ends in the short direction,
it is possible to provide a third auxiliary pressing section
on the right side in the left-right direction extending along
the shortdirection of the banknotes S with the main press-
ing section 110 being the reference. In this case, the con-
figuration might, for instance, be that a left end of the
third auxiliary pressing section is supported by the frame
112 to be swingable about a rotating shaft (not shown)
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extending along the front-rear direction, that the third aux-
iliary pressing section maintains a horizontal posture
whenitis on standby by its own weight or by biasing force
of a coil spring (not shown) directed downward in the
vertical direction and, in case the stacked banknotes S
are locally higher on the right side in the left-right direc-
tion, that the right side in the left-right direction of the
banknotes S is locally pressed.

[0095] According to this configuration, the third auxil-
iary pressing section arranged on the right side in the
left-right direction of the main pressing section 110 can
stably press banknotes S formed with protrusions atends
in the short direction and sent them smoothly into the
machine body 4.

[0096] Further, the present invention can be modified
in various ways as long as it does not depart from the
spirit of the present invention, and it is obvious that the
present invention covers such modifications. Moreover,
any of the above-mentioned embodiments and modifica-
tions can be combined or all of them can be combined.
[0097] Objects of processing of the paper sheet
processing device according to the present invention are
applicable to devices processing all types of paper sheets
besides banknotes, such as notes like gift certification,
checks, and bills or securities.

Reference Signs List
[0098]

: banknote processing device

: base machine

: connecting unit

: machine body

: intake section

: bottom surface section

: back wall surface section

: intake port

9: feed roller

100: bill press

110: main pressing section

111: cover

112: frame

113: weight

114: supporting arm

115: supporting roller

116: bottom surface

117: rotating shaft

120: first auxiliary pressing section

121: bent section (of first auxiliary pressing section)
122: tip section (of first auxiliary pressing section)
123: bottom surface (of first auxiliary pressing sec-
tion)

130: second auxiliary pressing section

131: bent section (of second auxiliary pressing sec-
tion)

132: tip section (of second auxiliary pressing section)
133: bottom surface (of second auxiliary pressing
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10

section)
S: banknote

Claims

1.

A paper sheet feeding device that presses paper
sheets placed in an intake section towards a feed
roller by means of a bill press and takes in the paper
sheets into a machine body,

wherein the bill press comprises:

a main pressing section that is provided to be
movable up and down in the intake section and
can press the substantial center of the paper
sheets, and

auxiliary pressing sections that are provided in-
dependently of the main pressing section and
can press regions of the paper sheets other than
the substantial center.

The paper sheet feeding device as claimed in claim
1, wherein the auxiliary pressing sections are re-
spectively arranged in the front-rear direction ex-
tending along the longitudinal direction of the paper
sheets with the main pressing section being the ref-
erence.

The paper sheet feeding device as claimed in claim
2, wherein the auxiliary pressing sections are con-
figured to be connected to the main pressing section
via a rotating shaft provided to extend along a left-
right direction perpendicular to the front-rear direc-
tion and to be movable up and down in the intake
section in conjunction with the main pressing section
and to be swingable about the rotating shaft.

The paper sheet feeding device as claimed in claim
2, wherein the auxiliary pressing sections are con-
figured to be movable up and down in the intake sec-
tion independently of the main pressing section.

The paper sheet feeding device as claimed in claim
1, wherein the auxiliary pressing sections are ar-
ranged in a left-right direction extending along the
short direction of the paper sheets with the main
pressing section being the reference.
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