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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a paper-sheet
counting machine adapted for counting paper sheets,
such as banknotes, checks and the like.

BACKGROUND ART

[0002] In the past, various types of machines have
beenknown as the paper-sheet counting machine adapt-
ed for counting the paper sheets, such as the banknotes,
checks and the like. For instance, a banknote counting
machine disclosed in JP2600100Y2 is provided for set-
ting a plurality of banknotes in a stacked condition on a
placing unit (e.g., a hopper), then feeding and inserting
each banknote located at the lowest position of the ban-
knotes into a space between a pair of gate units, one by
one, by using a feeding unit, such as a feed roller or the
like, provided at a bottom part of the placing unit, thereby
separating such banknotes, one by one, and feeding
each separated banknote downward, via a passage, and
further feeding it into a space between two vanes of a
stacking wheel located in the middle of the passage.
Thereafter, each banknote received between the two
vanes is thrown off therefrom, downward onto a stacking
unit, while being turned round with rotation of the stacking
wheel, and then arranged in the stacking unit. Further,
in the banknote counting machine disclosed in
JP2600100Y2, a sensor is provided for counting the
number of the banknotes passing through this sensor,
before such banknotes reach the stacking wheel.
[0003] Further, in JP3537697B and JP3741893B, a
banknote processing machine provided for recognizing
each banknote and then sorting the recognized ban-
knote, based on each recognition result thereof, is dis-
closed. In such a banknote processing machine, a plu-
rality of stacking units (or stackers) are provided for re-
spectively receiving the banknotes that have been re-
spectively sorted for each corresponding denomination
of money and then fed to the stacking units. In this case,
a shutter is provided to each stacker. This shutter serves
to selectively close an opening of each stacking unit, in
order to prevent access of an operator to the stacking
unit.

DISCLOSURE OF THE INVENTION

[0004] However, in the conventional banknote count-
ing machine as disclosed in the above JP2600100Y2,
each banknote is stacked, with the rotation of the stacking
wheel, while falling down forward from the back. There-
fore, dust accumulated on the transport path and/or dust
attached to each banknote tends to be blown out toward
the operator. In addition, in this banknote counting ma-
chine, the sound generated in the interior of the machine
during its operation tends to leak to the outside, thus mak-
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ing a considerable noise.

[0005] Further, in the above JP3537697B and
JP3741893B, the shutter is provided to each stacking
unit in the banknote processing machine. However, in
this banknote processing machine, the opening is pro-
vided at an upper part of each stacking unit, and the shut-
ter is designed for opening and closing such an opening
provided at the upper part of each stacking unit. There-
fore, this shutter is not directly intended for a dustproof
application. More specifically, when in an opening posi-
tion, the shutter provided to each stacking unit serves to
allow the banknotes stacked in this stacking unit to be
respectively taken out therefrom. Meanwhile, when in a
closing position, this shutter serves to prevent any ban-
knote from being taken out from the corresponding stack-
ing unit. Namely, this shutter is intended only for providing
the so-called locking function.

EP-A-1035521 which is a family member of JP3741893B
further discloses a bill arranger comprising a loader, a
plurality of stackers, an opening for removing bills and a
shutter mechanism controlled by a controller and com-
prising a shutter driver and a shutter drive motor.
JP2003-248855 discloses a paper sheet processing de-
vice comprising a shutter wherein the first end part of a
second cam engages with a notched part of a first cam
fixed to a first rotary shaft to hold the shutter in a locked
state, such that when a power failure occurs, the second
end part of the second cam can be manually pushed to
disengage the first and second cams to manually open
the shutter.

[0006] The presentinvention was made in view of the
above problems. Therefore, itis an object of this invention
to provide the paper-sheet counting machine that can
prevent the dust accumulated in a casing of the machine
and/or dust attached to each paper-sheet from being
blown out toward the operator, as well as can success-
fully prevent the sound generated in the interior of the
machine from leaking to the outside during the operation
of the machine.

[0007] A paper-sheet counting machine of the present
invention is provided in claim 1.

[0008] According to the aforementioned paper-sheet
counting machine, the opening and closing operation for
the opening provided in the front face of the stacking unit
can be performed by the shutter driven by the shutter
drive unit controlled by the control unit. Therefore, the
opening provided in the front face of the stacking unit can
be selectively closed by the shutter. Thus, when this shut-
ter closes the opening, the blowing out of the dust accu-
mulated in the casing of the paper-sheet counting ma-
chine and/or dust attached to each paper sheet, toward
the operator, can be successfully prevented. Further,
when the shutter closes the opening in the front face of
the stacking unit, the unwanted leakage of the sound
generated in the interior of the paper-sheet counting ma-
chine to the outside can be effectively prevented during
the operation of the machine.

[0009] Inthe paper-sheet counting machine of an em-
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bodiment that is not claimed, itis preferred that the rotary
guide unit includes a stacking wheel configured to be
rotated about a shaft extending in a substantially hori-
zontal direction, the stacking wheel having a plurality of
vanes respectively extending from the outer circumfer-
ential face of the stacking wheel, outward in a direction
reverse to the rotation direction of the rotary guide unit,
and the stacking wheel is configured to receive each pa-
per sheet counted by the counting unit, between the
vanes thereof, and then feed the paper sheet received
between the vanes into the stacking unit.

[0010] In the paper-sheet counting machine of an em-
bodimentthatis not claimed, itis preferred that the control
unit controls the shutter drive unit to drive the shutter to
close the opening provided in the front face of the stack-
ing unit, before the counting process for the paper sheets
is started by the counting unit.

[0011] Alternatively, in the paper-sheet counting ma-
chine of an embodiment that is not claimed, the control
unit may control the shutter drive unit to drive the shutter
to start closing the opening provided in the front face of
the stacking unit, at the same time as starting of the count-
ing process for the paper sheets by the counting unit,
thereby allowing the paper sheets to be counted, while
the opening is closed.

[0012] In the aforementioned paper-sheet counting
machine that is not claimed, it is further preferred that
the paper-sheet counting machine further includes a
placing unit configured to place thereon the paper sheets
to be respectively counted by the counting unit, for allow-
ing such paper sheets, respectively placed on the placing
unit, to be fed, one by one, to the counting unit, and a
first paper-sheet detection unit configured to detect
whether or notthe paper sheets are placed on the placing
unit, and when the first paper-sheet detection unit detects
that all of the paper sheets respectively placed on the
placing unit are fed to the counting unit and thus there is
no paper sheet remaining on the placing unit, the control
unit controls the shutter drive unit to retreat the shutter
from the opening provided in the front face of the stacking
unit to open the opening.

[0013] In this case, it is further preferred that interval
of time between the time the first paper-sheet detection
unit detects that there is no paper sheet remaining on
the placing unit and the time the control unit controls the
shutter drive unit to retreat the shutter from the opening,
is capable of being altered by settings.

[0014] It is further preferred in the paper-sheet count-
ing machine of an embodiment that is not claimed, that
the counting unit is configured to recognize the paper
sheets, and the paper-sheet counting machine further
comprises a reject unit configured to receive the paper
sheets respectively recognized as reject paper sheets
by the counting unit and fed thereto from the counting
unit, and a second paper-sheet detection unit configured
to detect whether or not the paper sheets are stacked in
the reject unit, and when the first paper-sheet detection
unit detects that there is no paper sheet remaining on
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the placing unit and when the second paper-sheet de-
tection unit detects that there is a paper sheet or sheets
intherejectunit, the control unit serves to drive the shutter
to keep closing the opening provided in the front face of
the stacking unit.

[0015] It is further preferred that in the paper-sheet
counting machine of an embodiment that is not claimed,
the control unit serves to selectively perform a batch proc-
ess mode, in which the counting unit counts paper sheets
by the batch number, the batch number being instructed
to the control unit, and when the first paper-sheet detec-
tion unit detects that there is no paper sheet remaining
on the placing unit and when the number of the paper
sheets fed to the stacking unit does not reach the batch
number, during the process for the paper sheets in the
batch process mode performed by the control unit, the
control unit serves to drive the shutter to keep closing
the opening provided in the front face of the stacking unit.
[0016] Inthe paper-sheet counting machine of an em-
bodimentthatis notclaimed, itis preferred that the control
unit serves to selectively perform a batch process mode,
in which the counting unit counts paper sheets by the
batch number, the batch number being instructed to the
control unit, and when the batch number inputted to the
control unit is smaller than a preset number, during the
process for the paper sheets in the batch process mode
performed by the control unit, the control unit serves to
retreat the shutter from the opening provided in the front
face of the stacking unit to keep the opening opened.
[0017] Inthe paper-sheet counting machine of an em-
bodiment thatis not claimed, itis preferred that the paper-
sheet counting machine further comprises a placing unit
configured to place thereon the paper sheets to be re-
spectively counted by the counting unit, for allowing such
paper sheets, respectively placed on the placing unit, to
be fed, one by one, to the counting unit, and a third paper-
sheet detection unit provided between the placing unit
and the stacking unit and configured to detect each paper
sheet when the paper sheet fed to the stacking unit from
the placing unit passes through the third paper-sheet de-
tection unit, and the control unit serves to selectively per-
form a batch process mode, in which the counting unit
counts paper sheets by the batch number, the batch
number being instructed to the control unit, and when the
batch number inputted to the control unit is equal to or
greater than the preset number, during the process for
the paper sheets in the batch process mode performed
by the control unit, the control unit controls the shutter
drive unit to drive the shutter to close the opening pro-
vided in the front face of the stacking unit, before the
counting process for the paper sheets is started by the
counting unit, and when the third paper-sheet detection
unit detects the last paper sheet of the batch number,
the control unit controls the shutter drive unit to retreat
the shutter from the opening provided in the front face of
the stacking unit to open the opening.

[0018] In this case, it is further preferred that interval
of time between the time the third paper-sheet detection
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unit detects the last paper sheet of the batch number and
the time the control unit controls the shutter drive unit to
retreat the shutter from the opening, is capable of being
altered by settings.

[0019] In the paper-sheet counting machine of an em-
bodimentthatis not claimed, it is preferred that the paper-
sheet counting machine further comprises a placing unit
configured to place thereon the paper sheets to be re-
spectively counted by the counting unit, for allowing such
paper sheets, respectively placed on the placing unit, to
be fed, one by one, to the counting unit, and a third paper-
sheet detection unit provided between the placing unit
and the stacking unit and configured to detect each paper
sheet when the paper sheet fed to the stacking unit from
the placing unit passes through the third paper-sheet de-
tection unit, and the control unit controls the shutter drive
unit to drive the shutter to close the opening provided in
the front face of the stacking unit, before the counting
process for the paper sheets is started by the counting
unit, and when the third paper-sheet detection unit de-
tects a certain paper sheet, with which the stacking unit
will be full up upon receiving thereof, the control unit con-
trols the shutter drive unit to retreat the shutter from the
opening provided in the front face of the stacking unit to
open the opening.

[0020] In this case, it is further preferred that interval
of time between the time the third paper-sheet detection
unit detects the paper sheet, with which the stacking unit
will be full up upon receiving thereof, and the time the
control unit controls the shutter drive unit to retreat the
shutter from the opening, is capable of being altered by
settings.

[0021] It is further preferred in the paper-sheet count-
ing machine of an embodiment that is not claimed that
the third paper-sheet detection unit is provided in such a
position that interval of time between the time the paper
sheet is detected by the third paper-sheet detection unit
and the time this paper sheet is fed to the stacking unit
is substantially matched with the time required for the
shutter to be moved from the position for closing the
opening provided in the front face of the stacking unit to
the position for opening the same opening.

[0022] In the paper-sheet counting machine of an em-
bodimentthatis not claimed, itis preferred that the control
unit performs selectively either one of a with-shutter-op-
eration mode, in which the control unit controls the shutter
drive unit to drive the shutter to open and close the open-
ing provided in the front face of the stacking unit, and a
without-shutter-operation mode, in which the shutter
drive unit is not controlled by the control unit, and thus
the opening and closing operation for the opening pro-
vided in the front face of the stacking unitis not performed
by the shutter.

[0023] In the paper-sheet counting machine of the
present invention, the shutter is configured to be retreat-
ed from the opening provided in the front face of the stack-
ing unit, by hand, even during the counting process of
for the paper sheets by the counting unit.
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[0024] Inthe paper-sheet counting machine of an em-
bodimentthatis notclaimed,itis preferred thatthe shutter
is composed of a transparent material.

[0025] Inthe paper-sheet counting machine of an em-
bodimentthatis notclaimed,itis preferred thatthe shutter
is capable of being reciprocated, about a shaft, between
a closing position for closing the opening provided in the
front face of the stacking unit and an opening position
retreated from the opening to open the opening, the open-
ing position being located below the rotary guide unit.
[0026] In the paper-sheet counting machine of the
present invention, it is preferred that an elastic member
is provided to the shutter, and a cam configured to be
engaged with the shutter is provided to the shutter drive
unit, and the shutter is biased toward the closing position
for closing the opening provided in the front face of the
stacking unit, by contraction force of the elastic member,
and is adapted to be retreated from the opening, toward
the opening position for opening the opening, by the cam
provided to the shutter drive unit.

[0027] Alternatively, a gear and a torque limiter may
be respectively provided between the shutter and the
shutter drive unit, and the driving force applied from the
shutter drive unit is transmitted to the shutter, via the gear
and torque limiter, and when force greater than a preset
torque is applied to the torque limiter, the torque limiter
may serve to block the driving force transmitted from the
shutter drive unit to the shutter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

Fig. 1 is a drawing for schematically illustrating the
internal construction of a paper-sheet counting ma-
chine related to one embodiment of the present in-
vention, when a shutter closes an opening provided
in the front face of a stacking unit.

Fig. 2 is a drawing for schematically illustrating the
internal construction of the paper-sheet counting
machine shown in Fig. 1, when the shutter is retreat-
ed from the opening provided in the front face of the
stacking unit to open the opening.

Fig. 3 is a drawing for illustrating details of the con-
struction of the shutter, a shutter support unit for sup-
porting the shutter, a shutter drive unit and the like,
respectively provided in the paper-sheet counting
machine shown in Fig. 1 and the like, when the shut-
ter closes the opening provided in the front face of
the stacking unit.

Fig. 4 is another drawing for illustrating the details
of the construction of the shutter, shutter support unit
for supporting the shutter, shutter drive unit and the
like, respectively provided in the paper-sheet count-
ing machine shown in Fig. 1 and the like, when the
shutter is retreated from the opening provided in the
front face of the stacking unit to open the opening.
Fig. 5is a block diagram for illustrating a control sys-
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tem of the paper-sheet counting machine shown in
Fig. 1 and the like.

Fig. 6 is a flow chart showing a series of operations,
respectively performed by the paper-sheet counting
machine shown in Fig. 1 and the like.

Fig. 7 is another flow chart further showing the series
of operations, respectively performed by the paper-
sheet counting machine shown in Fig. 1 and the like.
Fig. 8 is still another flow chart further showing the
series of operations, respectively performed by the
paper-sheet counting machine shown in Fig. 1 and
the like.

Fig. 9 is a side view for illustrating the construction
of the shutter, shutter support unit for supporting the
shutter, shutter drive unit, a plurality of gears, a
torque limiter and the like, respectively provided in
the paper-sheet counting machine related to one var-
iation of the present invention.

Fig. 10is atop view for illustrating the shutter, shutter
support unit for supporting the shutter, shutter drive
unit, plurality of gears, torque limiter and the like,
respectively showninFig. 9, when such units or parts
are respectively seen from above.

DETAILED DESCRIPTION OF THE INVENTION

[0029] Hereinafter, one embodiment of the present in-
vention will be described, with reference to the drawings.
Of these drawings, Figs. 1 through 8 are respectively
provided for illustrating the paper-sheet counting ma-
chine related to the embodiment. More specifically, Figs.
1 and 2 are respectively provided for schematically illus-
trating the internal construction of the paper-sheet count-
ing machine related to the embodiment. Figs. 3 and 4
are respectively provided for illustrating the details of the
construction of the shutter, shutter support unit for sup-
porting the shutter, shutter drive unit and the like, respec-
tively provided in the paper-sheet counting machine
shown in Fig. 1 and the like. The block diagram of Fig. 5
is provided for illustrating one exemplary control system
of the paper-sheet counting machine shown in Fig. 1 and
the like. Each flow chart of Figs. 6 through 8 illustrates
the series of operations, respectively performed by the
paper-sheet counting machine shown in Fig. 1 and the
like. It is noted that the paper-sheet counting machine
related to this embodiment is intended for counting the
number of the paper sheets, such as the banknotes,
checks and the like.

[0030] As illustrated in Figs. 1 and 2, a paper-sheet
counting machine 10 includes a casing 12 and a placing
unit 14 adapted for placing thereon a plurality of paper
sheets P to be respectively counted, in a stacked condi-
tion. Further, this paper-sheet counting machine 10 in-
cludes a feeding unit 16 adapted for feeding each paper
sheet P located at the lowermostlayer of the paper sheets
P placed on the placing unit 14 in the stacked condition,
one by one, into the casing 12, and a transport unit 22
adapted for transporting the paper sheets P, respectively
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fed into the casing 12 by the feeding unit 16, one by one.
In Figs. 1 and 2, the right side face of the casing 12 is
depicted as the front face thereof, while the left side face
of the casing 12 shows the back face thereof. In addition,
arecognition and counting unit 24 adapted for recogniz-
ing and counting the paper sheets P respectively fed into
the casing 12 from the placing unit 14 is provided to the
transportunit 22. For instance, the recognition and count-
ing unit 24 is composed of a line sensor.

[0031] The feeding unit 16 includes a kicker roller 16a
provided to be in contact with the surface of one paper
sheet P located at the lowermost layer of the paper sheets
P placed on the placing unit 14 in the stacked condition,
and a feed roller 16b located on the downstream side, in
the feeding direction of the paper sheets P, relative to
the kicker roller 16a and adapted for feeding the paper
sheets P, respectively kicked out by the kicker roller 16a,
into the casing 12. Further, a gate roller (or reverse ro-
tation roller) 16c is provided to be opposed to the feed
roller 16b, with a gate part provided between the feed
roller 16b and the gate roller 16c. Thus, each paper sheet
P kicked out by the kicker roller 16a is passed through
the gate part and then fed out, one by one, toward the
transport unit 22 in the casing 12.

[0032] Thetransportunit22isbifurcatedintotwotrans-
port paths at a point located on the downstream side
relative to the recognition and counting unit 24, and one
of the two bifurcated transport paths is connected with a
stacking unit 26, while the other transport path is con-
nected with a reject unit 30. To the stacking unit 26, each
paper sheet P that has been recognized as a normal
paper sheet by the recognition and counting unit 24 is
fed. An opening is provided in the front face of the stack-
ing unit 26 (i.e., the face of the stacking unit 26 depicted
on the right side in Figs. 1 and 2), such that the operator
can take out the paper sheets P respectively stacked in
the stacking unit 26, via this opening.

[0033] Meanwhile, each paper sheet that is not recog-
nized as the normal paper sheet by the recognition and
counting unit 24 and each paper sheet that cannot be
recognized by the recognition and counting unit 24 are
respectively fed to a reject unit 30, as reject paper sheets
P’, by the transport unit 22. Similarly, one opening is pro-
vided in the front face of the reject unit 30, such that the
operator can take out the reject paper sheets P’ respec-
tively stacked in the reject unit 30, via this opening.
[0034] As shown in Figs. 1 and 2, a diverter 32 is pro-
vided at the same point where the transport unit 22 is
bifurcated into the two transport paths. Due to this diverter
32, each paper sheet thathas beenfed fromthe upstream
side of the diverter 32 can be selectively fed to either one
of the two bifurcated transport paths.

[0035] A stacking wheel 28 is provided on the back
face side (i.e., in a position located on the left side shown
in Figs. 1 and 2) of the stacking unit 26 in the casing 12.
This stacking wheel 28 is configured to be rotated in a
clockwise direction in Fig. 1 and the like (i.e., the direction
indicated by an arrow depicted in Figs. 1 and 2) about a
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shaft extending in a substantially horizontal direction or-
thogonal to the sheet of Fig. 1 and the like. The rotational
operation of the stacking wheel 28 is performed by a
stacking-wheel drive unit 29 (not shown in Figs. 1 and 2)
that will be described later. In this stacking wheel 28, a
plurality of vanes 28a are provided to extend outward,
from an outer circumferential face of the wheel 28, in a
direction reverse to the rotation direction of the wheel 28
(i.e., the anticlockwise direction in Fig. 1 and the like).
More specifically, such vanes 28a are provided to the
outer circumferential face of the stacking wheel 28, at an
equal interval, as shown in Fig. 1 and the like.

[0036] The stacking wheel 28 is configured to be con-
stantly rotated in the clockwise direction in Fig. 1 and the
like, by the stacking-wheel drive unit 29, during the op-
eration of the paper-sheet counting machine 10, thereby
to receive the paper sheets P, respectively fed from the
transport unit 22, one by one. Then, the stacking wheel
28 receives each paper sheet P fed from the transport
unit 22, between the two vanes 28a thereof, and then
feeds the paper sheet P received between the two vanes
28ainto the stacking unit 26. In this way, the paper sheets
P can be fed to the stacking unit 26, one by one, from
the stacking wheel 28, as such the plurality of paper
sheets P can be stacked in the stacking unit 26.

[0037] In the paper-sheet counting machine 10 of this
embodiment, a shutter 40 is provided to close the opening
provided in the front face of the stacking unit 26. Thus,
the opening in the front face of the stacking unit 26 can
be selectively closed by the shutter 40. By a shutter drive
unit 50 (not shown in Figs. 1 and 2) that will be described
later and is composed of, for example, a motor, the shut-
ter40is moved, between the closing position, as depicted
in Fig. 1, in which the opening in the front face of the
stacking unit 26 is closed, and the opening position, as
depicted in Fig. 2, in which the shutter 40 is retreated
from the opening in the front face of the stacking unit 26
to open the opening. Namely, when the shutter 40 is lo-
cated in the closing position as depicted in Fig. 1, the
opening in the front face of the stacking unit 26 is closed,
thus preventing the operator from accessing the paper
sheets P respectively stacked in the stacking unit 26.
Meanwhile, when the shutter 40 is located in the opening
position as depicted in Fig. 2, this shutter 40 is retreated
from the opening in the front face of the stacking unit 26,
and thus the opening is opened, thereby allowing the
operator to access the paper sheets P respectively
stacked in the stacking unit 26.

[0038] Now, the reason why the shutter 40 is provided
will be described below. In the paper-sheet counting ma-
chine 10 including the stacking wheel 28 provided to the
stacking unit 26, each paper sheet P is stacked in the
stacking unit 26, while falling down forward from the back
(or rightward from the left as shown in Fig. 1 and the like).
Therefore, there is a risk that the dust accumulated in
the stacking unit 26 and the like and/or dust attached to
each paper sheet P may be blown out toward the oper-
ator, via the opening in the front face of the stacking unit
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26. However, when the shutter 40 is moved to the closing
position, as depicted in Fig. 1, to close the opening in the
front face of the stacking unit 26, this shutter 40 can serve
to suppress the blowing out of the dust toward the oper-
ator with rotation of the stacking wheel 28. Further, when
the shutter 40 is located in the closing position to close
the opening in the front face of the stacking unit 26, the
unwanted leakage of the sound generated in the paper-
sheet counting machine 10, to the outside, can be pre-
vented during the operation of the machine 10.

[0039] The shutter 40 may be composed of a transpar-
ent material, such as a plastic material or the like. In this
case, even in the case the shutter 40 is located in the
closing position in which the opening in the front face of
the stacking unit 26 is closed as depicted in Fig. 1, the
operator can confirm, with eyes, the stacked condition of
the paper sheets P in the stacking unit 26, via the shutter
40 formed of a proper transparent material.

[0040] Next, the operation of the shutter 40 driven by
the shutter drive unit 50 will be described in more detail,
with reference to Figs. 3 and 4. Figs. 3 and 4 are respec-
tively provided for illustrating the details of the construc-
tion of the shutter 40, shutter support unit 42 for support-
ing the shutter 40, shutter drive unit 50 and the like, re-
spectively provided in the paper-sheet counting machine
10 shown in Fig. 1 and the like. More specifically, Fig. 3
is provided for illustrating one operational state corre-
sponding to Fig. 1, in which the shutter 40 closes the
opening provided in the front face of the stacking unit 26.
Meanwhile, Fig. 4 is provide for illustrating another op-
erational state corresponding to Fig. 2, in which the shut-
ter 40 is retreated from the opening provided in the front
face of the stacking unit 26 to open the opening.

[0041] As shown in Fig. 3 and the like, the shutter 40
is supported by the shutter support unit 42, and a sub-
stantially rectangular plate member 44 is attached to the
shutter supportunit42. A shaft44ais provided to a central
part of the plate member 44, such that the plate member
44 is reciprocated about this shaft 44a. As such, the shut-
ter 40 supported by the shutter support unit 42 is also
reciprocated about the shaft 44a. Further, a circular link-
ing member 44b is attached to one end of the plate mem-
ber 44 on the opposite side of the shutter 40, such that
this linking member 44b can be optionally rotated relative
to the plate member 44.

[0042] Further, an elastic member, more specifically,
one end 46b of a spring 46, is attached to the end of the
plate member 44 opposite to the end thereof to which
the linking member 44bis provided. In this case, the other
end 46a of the spring 46 opposite to the one end 46b
thereof attached to the plate member 44 is fixed to an
inner face of the casing 12. Namely, the other end 46a
of the spring 46 is fixed in position, while the position of
the one end 46b of the spring 46 attached to the end of
the plate member 44 is changed, with the reciprocation
movement of the plate member 44 about the shaft 44a.
With such configuration, due to contraction force of the
spring 46, the shutter 40 is constantly biased from the
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opening position thereof as depicted in Fig. 4 toward the
closing position thereof as depicted in Fig. 3.

[0043] Further, a cam 52 is provided to be in contact
with the outer circumferential face of the circular linking
member 44b rotatably provided relative to the plate mem-
ber 44. This cam 52 has a rotation shaft 51 attached
thereto and located in a point eccentric to the central part
of the cam 52. This rotation shaft 51 is rotated in the
anticlockwise direction in Fig. 3 and the like (as indicated
by an arrow), by the shutter drive unit 50 composed of,
for example, the motor or the like. Thus, the cam 52 is
also rotated in the anticlockwise direction in Fig. 3 and
the like (as indicated by the arrow), about the rotation
shaft51. With this rotation of the cam 52 about the rotation
shaft 51, the linking member 44b that is in contact with
an edge portion of the cam 52 is pressed and pushed
upward in Fig. 3 (as indicated by another arrow), from
the state shown in Fig. 3. Thus, the plate member 44 is
rotated in the clockwise direction about the shaft 44a. As
such, the shutter support unit 42 attached to the plate
member 44 is alsorotated in the clockwise direction about
the shaft 44a from the state shown in Fig. 3, thus allowing
the shutter support unit 42 to be moved to the position
shown in Fig. 4 from the position shown in Fig. 3. In this
way, the shutter 40 is moved to the opening position as
depicted in Fig. 2, from the closing position as depicted
in Fig. 1. During this operation, the spring 46 is expanded
from the state shown in Fig. 3 to the state shown in Fig. 4.
[0044] However, when the cam 52 is further rotated
about the rotation shaft 51, in the anticlockwise direction
in Fig. 4 (as indicated by an arrow) from the state as
shown in Fig. 4, the circular linking member 44b provided
to the plate member 44 is no longer pressed upward in
Fig. 4 by the cam 52. As such, due to the contraction
force of the spring 46, the plate member 44 is rotated in
the anticlockwise direction in Fig. 4, about the shaft 44a,
from the state shown in Fig. 4. Thus, the shutter support
unit 42 attached to the plate member 44 is also rotated
in the anticlockwise direction, about the shaft 44a, from
the state shown in Fig. 4, and hence returned to the po-
sition shown in Fig. 3 from the position shown in Fig. 4.
In this way, the shutter 40 is returned to the closing po-
sition as shown in Fig. 1, from the opening position as
shown in Fig. 2. During this operation, the spring 46 is
contracted into the state shown in Fig. 3, from the state
shown in Fig. 4.

[0045] In this way, the shutter 40 is reciprocated about
the shaft 44a by the shutter drive unit 50, between the
closing position (see Figs. 1 and 3), in which the opening
in the front face of the stacking unit 26 is closed, and the
opening position (see Figs. 2 and 4), in which the shutter
40 is retreated from the opening to open this opening. In
the opening position, as shown in Fig. 2 and the like, the
shutter 40 is located below the stacking wheel 28. Thus,
when the shutter 40 is located in the opening position,
the dust generated from the stacking wheel 28 and the
like can bereceived by this shutter 40, thereby preventing
such dust being accumulated on an inner bottom face of
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the casing 12.

[0046] For instance, the time required for the shutter
40 to be moved from the closing position shown in Fig.
1 to the opening position shown in Fig. 2 and the time
required for the shutter 40 to be moved from the opening
position shown in Fig. 2 to the closing position shown in
Fig. 1 are set at 0.5 seconds, respectively.

[0047] Further, since the shutter 40 is biased, toward
the closing position as depicted in Fig. 3 from the opening
position as depicted in Fig. 4, by the contraction force of
the spring 46, this shutter 46 can be moved downward,
by hand, from the closing position shown in Fig. 3, against
the contraction force of the spring 40. Therefore, the shut-
ter 40 can be retreated, as needed, by hand, from the
opening in the front face of the stacking unit 26, even in
a period of time during which the shutter 40 is located in
the closing position shown in Fig. 3 and the paper sheets
P are counted by the recognition and counting unit 24.
In this way, the paper sheets P can be taken out from
the stacking unit 26.

[0048] Further, as described above, the spring 46 is
provided to the shutter 40, and the cam 52 is provided
to the shutter drive unit 50, while being engaged with the
linking member 44b of the plate member 44. In addition,
the shutter 40 can be biased toward the closing position
(as shown in Fig. 3) in which the opening in the front face
of the stacking unit 26 is closed, by the contraction force
of the spring 46, as well as can be retreated from the
opening in the front face of the stacking unit 26 toward
the opening position (as shown in Fig. 4) to open the
opening, by the cam 52 provided to the shutter drive unit
50. Therefore, this configuration can successfully pre-
vent the finger or the like of the operator from being ac-
cidentally nipped and injured by the shutter 40, during
the period of time in which the shutter 40 is moved from
the opening position shown in Fig. 2 to the closing posi-
tion shown in Fig. 1. This is because, the force used for
pressing and moving the shutter 40 toward the closing
position is not the driving force exerted from the shutter
drive unit 50, but the contraction force of the spring 46.
[0049] As shown in Figs. 3 and 4, a shutter-closing
detection sensor 54a and a shutter-opening detection
sensor 54b are respectively fixed in position in the vicinity
of the cam 52. Each of the shutter-closing detection sen-
sor 54a and shutter-opening detection sensor 54b is
composed of an optical sensor. Further, a detection tar-
get member 53 to be detected by each of the shutter-
opening detection sensor 54a and shutter-opening de-
tection sensor 54b is provided to one side face of the
cam 52. In this case, as shown in Fig. 3, when the shutter-
closing detection sensor 54a detects the detection target
member 53, the shutter 40 is detected to be in the closing
position. Meanwhile, when the cam 52 is rotated in the
anticlockwise direction about the rotation shaft 51, from
the state shown in Fig. 3 to the state shown in Fig. 4, the
shutter-opening detection sensor 54b detects the detec-
tion target member 53. As a result, the shutter 40 is de-
tected to be in the opening position.
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[0050] In addition, as shown in Fig. 1 and the like, var-
ious sensors are provided to the paper-sheet counting
machine 10. Specifically, to the placing unit 14, a placing-
unit-residue detection sensor (or first paper-sheet detec-
tion unit) 60 is provided for detecting whether or not there
are some paper sheets P remaining on the placing unit
14. Further, to the reject unit 30, a reject-unit paper-sheet
detection sensor (or second paper-sheet detection unit)
62 is provided for detecting whether or not there are some
reject paper sheets P’ remaining in the reject unit 30.
Additionally, to the transport unit 22 located on the up-
stream side relative to the recognition and counting unit
24, a paper-sheet tracking detection sensor (or third pa-
per-sheet detection unit) 64 is provided for detecting each
paper sheet P when the paper sheet P transported by
the transport unit 22 passes through this paper-sheet
tracking detection sensor 64. In Figs. 1 and 2, while the
paper-sheet tracking detection sensor 64 is located on
the upstream side relative to the recognition and counting
unit 24 in the transport unit 22, this paper-sheet tracking
detection sensor 64 may be located on the downstream
side relative to the recognition and counting unit 24.
[0051] Now, the position in which the paper-sheet
tracking detection sensor 64 is located will be described
more specifically. Namely, this paper-sheet tracking de-
tection sensor 64 is provided to the transport unit 22, in
such a position that interval of time between the time one
paper sheet P is detected by the paper-sheet tracking
detection sensor 64 and the time this paper sheet P is
fed to the stacking unit 26, is substantially matched with
the time required for the shutter 40 to be moved from the
closing position (see Fig. 1) in which the opening in the
front face of the stacking unit 26 is closed to the opening
position (see Fig. 2) in which the opening is opened (e.g.,
0.5 seconds). With such provision of the paper-sheet
tracking detection sensor 64 in the position as described
above in the transport unit 22, if the shutter 40 starts to
move from its closing position shown in Fig. 1 when one
paper sheet P is detected by the paper-sheet tracking
detection sensor 64, this paper sheet P reaches the
stacking unit 26 at the same time the shutter 40 reaches
the opening position shown in Fig. 2. Thus, the operator
can take out each paper sheet P from the stacking unit
26, immediately after the paper sheet P reaches the
stacking unit 26.

[0052] Additionally, a diversion timing sensor 66 is pro-
vided on the upstream side relative to the diverter 32 in
the transport unit 22. The diverter 32 is optionally moved
to either one of a first position for feeding each paper
sheet P to the stacking unit 26 and a second position for
feeding the paper sheet P to the reject unit 30, at each
timing on which the paper sheet P is detected by the
diversion timing sensor 66 (e.g., in Figs. 1 and 2, the
diverter 32 is shown to be located in the position for feed-
ing the paper sheet P to the stacking unit 26). With this
configuration, each paper sheet P that has been trans-
ported by the transport unit 22 and detected by the di-
version timing sensor 66 is selectively fed, by the diverter
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32, to either one of the two transport paths.

[0053] Further, a stacking-unit paper-sheet detection
sensor 68 is provided on a downstream-side end of the
transport unit 22 extending toward the stacking unit 26.
This stacking-unit paper-sheet detection sensor 68
serves to detect each paper sheet P when the paper
sheet P is fed to the stacking wheel 28 from the transport
unit 22. With the provision of this stacking-unit paper-
sheet detection sensor 68, the number of the paper
sheets P respectively fed to the stacking unit 26 can be
counted.

[0054] As shown inFig. 5 and the like, the paper-sheet
counting machine 10 includes a control unit 70. This con-
trol unit 70 serves to control each component of the pa-
per-sheet counting machine 10. More specifically, this
control unit 70 is connected with each of the feeding unit
16, transport unit 22, recognition and counting unit 24,
stacking-wheel drive unit 29 for driving the stacking wheel
28, diverter 32 and shutter drive unit 50 for driving the
shutter 40. In this case, the recognition and counting re-
sult on each paper sheet P recognized by the recognition
and counting unit 24 is sent to the control unit 70, while
the control unit 70 sends a command signal to each of
the feeding unit 16, transport unit 22, stacking-wheel
drive unit 29, diverter 32, shutter drive unit 50 and the
like, in order to control such components. Further, the
control unit 70 is connected with each of the placing-unit-
residue detection sensor 60, reject-unit paper-sheet de-
tection sensor 62, paper-sheet tracking detection sensor
64, diversion timing sensor 66 and stacking-unit paper-
sheet detection sensor 68, in order to receive each de-
tection result from such sensors.

[0055] Inaddition, the control unit 70 is connected with
the shutter-closing detection sensor 54a and shutter-
opening detection sensor 54b. Thus, the control unit 70
receives information that the shutter 40 is located in the
closing position shown in Fig. 3 or information that the
shutter 40 is located in the opening position shown in Fig.
4, from the shutter-closing detection sensor 54a or shut-
ter-opening detection sensor 54b. Furthermore, the con-
trol unit 70 is connected with a display unit 72 and an
operation unit 74. The display unit 72 and operation unit
74 are respectively provided to a front face of the casing
12. In this case, the condition under which the paper
sheets P are handled by the paper-sheet counting ma-
chine 10, more specifically the information on the number
or the like of the paper sheets P counted by the recog-
nition and counting unit 24, is displayed on the display
unit 72. Further, the operator can input various com-
mands to the control unit 70 via the operation unit 74.
[0056] Next, referring to the flow charts of Figs. 6
through 8, the operation of the paper-sheet counting ma-
chine 10 constructed as described above will be dis-
cussed. It is noted that the operation of the paper-sheet
counting machine 10 is performed by controlling each
component of the paper-sheet counting machine 10, un-
der control of the control unit 70.

[0057] Firstofall, the operator places the paper sheets
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P to be counted, on the placing unit 14, in the stacked
condition.

[0058] In this case, two operational modes, i.e., a with-
shutter-operation mode and a without-shutter-operation
mode, are provided to the control unit 70. The with-shut-
ter-operation mode means a mode in which the control
unit 70 controls the shutter drive unit 50, in order to open
and close the opening in the front face of the stacking
unit 26 by using the shutter 40. Meanwhile, the without-
shutter-operation mode means a mode in which the con-
trol unit 70 does not control the shutter drive unit 50 and
thus the opening and closing operation for the opening
in the front face of the stacking unit 26 is not performed
by the shutter 40. When the paper-sheet counting ma-
chine 10 is operated, the operator selects either one of
the with-shutter-operation mode and without-shutter-op-
eration mode, via the operation unit 74.

[0059] In the case the without-shutter-operation mode
is selected by the operator, via the operation unit 74, the
paper sheets P placed on the placing unit 14 are counted
and the so-counted paper sheets P are fed to the stacking
unit 26, in a state in which the shutter 40 is kept located
in the opening position shown in Fig. 2, or in a state in
which the opening in the front face of the stacking unit
26 is kept opened.

[0060] Meanwhile, in the case the with-shutter-opera-
tion mode is selected by the operator, via the operation
unit 74, the operation shown in the flow charts of Figs. 6
through 8 is performed. Namely, in an initial state of this
operation, the shutter 40 is retreated from the openingin
the front face of the stacking unit 26 (i.e., the shutter 40
is located in the opening position shown in Fig. 2), and
thus the opening in the front face of the stacking unit 26
is opened (STEP 1 of Fig. 6).

[0061] In this case, the control unit 70 serves to selec-
tively perform a batch process mode, in which the count-
ing unit 24 counts paper sheets P by the batch number,
the batch number being instructed to the control unit 70
via the operation unit 74. Then, as shown in STEP 2 of
Fig. 6, whether or not the batch process mode is per-
formed is selected by the operator via the operation unit
74.1fthe batch process mode is selected to be performed
by the operator, the operation, as is shown in the flow
charts of Figs. 7 and 8 described later, is performed. The
operation of the paper-sheet counting machine 10 asso-
ciated with this batch process mode will be described
later. Meanwhile, if the batch process mode is not select-
ed to be performed, the counting process for the paper
sheets P, as will be described below, is performed in
accordance with the flow chart of Fig. 6.

[0062] Namely, before the counting process for the pa-
per sheets P by the recognition and counting unit 24 is
started, the control unit 70 controls the shutter drive unit
50 to drive the shutter 40 to close the opening in the front
face of the stacking unit 26 (STEP 3 of Fig. 6). More
specifically, the shutter drive unit 50 rotates the rotation
shaft 51 in the anticlockwise direction in Fig. 4 (i.e., in
the direction indicated by the arrow), from the state shown
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in Fig. 4. As a result, the circular linking member 44b
provided to the plate member 44 is no longer pressed
upward in Fig. 4 by the cam 52. Thus, the plate member
44 is rotated, by the contraction force of the spring 46, in
the anticlockwise direction in Fig. 4, about the shaft 44a,
from the state shown in Fig. 4. Therefore, the shutter
support unit 42 attached to the plate member 44 is also
rotated in the anticlockwise direction in Fig. 4, about the
shaft 44a, from the state shown in Fig. 4. Eventually, the
shutter support unit 42 is moved from the position shown
in Fig. 4 to the position shown in Fig. 3. In this way, the
shutter 40 is moved from the opening position as shown
in Fig. 2 to the closing position as shown in Fig. 1, thus
closing the opening in the front face of the stacking unit
26.

[0063] The timing on which the opening in the front
face of the stacking unit 26 is closed by the shutter 40 is
set, as the timing before the counting process for the
paper sheets P by the recognition and counting unit 24
is started, i.e., the timing before the counting process for
the paper sheets P is started or timing substantially the
same as the start of the counting process for the paper
sheets P. If the opening in the front face of the stacking
unit 26 is closed by the shutter 40 at substantially the
same timing as the start of the counting process for the
paper sheets P, the time required for the entire process
for the paper sheets P in the paper-sheet counting ma-
chine 10 can be reduced.

[0064] The control unit 70 may control the shutter drive
unit 50 to drive the shutter 40 to start closing the opening
in the front face of the stacking unit 26, at the same time
as the start of the counting process for the paper sheets
P by the recognition and counting unit 24, thereby to close
the opening in the front face of the stacking unit 26, while
counting the paper sheets P. In this case, the opening in
the front face of the stacking unit 26 is closed, in a period
of time during which the paper sheets P are counted.
Therefore, the time required for the entire process for the
paper sheets P in the paper-sheet counting machine 10
can be reduced, as compared with the case in which the
paper sheets P are counted after the opening in the front
face of the stacking unit 26 is closed.

[0065] Thereafter, the paper sheets P, respectively
placed in the stacked condition on the placing unit 14,
are fed to the transport unit 22 in the casing 12, one by
one, by the feeding unit 16, successively, from the paper
sheet P located at the lowermost layer, and then trans-
ported by the transport unit 22. At this time, the recogni-
tion and counting process for the paper sheets P is per-
formed by the recognition and counting unit 24. In this
case, each paper sheet P recognized, as the normal pa-
per sheet, by the recognition and counting unit 24 is fed
to the stacking unit 26 via the diverter 32. More specifi-
cally, the paper sheets P are fed, one by one, from the
transport unit 22 to the stacking wheel 28. Then, the
stacking wheel 28 receives each paper sheet P fed from
the transport unit 22, between the two vanes 28a thereof.
Thereafter, each paper sheet P received between the
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two vanes 28a is fed into the stacking unit 26. In this way,
the paper sheets P can be arranged in the stacking unit
26, by the stacking wheel 28. At this time, since the open-
ing in the front face of the stacking unit 26 is closed by
the shutter 40, the operator cannot take out the paper
sheets P stacked in the stacking unit 26.

[0066] Meanwhile, each paper sheet that is not recog-
nized as the normal paper sheet by the recognition and
counting unit 24 and each paper sheet that cannot be
recognized by the recognition and counting unit 24 are
respectively fed, as the reject paper sheets P’, to the
reject unit 30, by the diverter 32. Since the opening is
provided in the front face of the reject unit 30, the operator
can take out the reject paper sheets P’ stacked in the
reject unit 30, via this opening.

[0067] When a maximum number of the reject paper
sheets P’ that can be stored in the reject unit 30 is set in
advance, and when the number of the reject paper sheets
P’ fed to the reject unit 30 reaches this preset maximum
number or when the reject unit 30 is full up with the reject
paper sheets P’, during the counting process for the pa-
per sheets P in the paper-sheet counting machine 10
(STEP 4 of Fig. 6), this condition of the reject unit 30 is
displayed onthe display unit 72, and the counting process
for the paper sheets P in the paper-sheet counting ma-
chine 10 is once stopped. Thereafter, the operator takes
out the reject paper sheets P’ from the reject unit 30
(STEP 5 of Fig. 6), sets again such reject paper sheets
P’ on the placing unit 14, and starts again the counting
process for the paper sheet P, via the operation unit 74
(STEP 6 of Fig. 6). In this way, the counting process for
the paper sheets P is started again in the paper-sheet
counting machine 10. In place of the operator starting
again the counting process for the paper sheets P, via
the operation unit 74, the paper-sheet counting machine
10 may be configured to restart the counting process for
the paper sheets P, automatically, therein, once the op-
erator places the reject paper sheets P’, respectively tak-
en out form the reject unit 30, on the placing unit 14.
[0068] Further, when a maximum number of the paper
sheets P that can be stored in the stacking unit 26 is set
in advance, and when the number of the paper sheets P
fed to the stacking unit 26 reaches this preset maximum
number or when the stacking unit 26 is full up with the
paper sheets P, during the counting process for the paper
sheets P in the paper-sheet counting machine 10 (STEP
7 of Fig. 6), this condition of the stacking unit 26 is dis-
played on the display unit 72, and the counting process
for the paper sheets P in the paper-sheet counting ma-
chine 10 is once stopped. Then, the control unit 70 con-
trols the shutter drive unit 50 to move the shutter 40 to
the opening position shown in Fig. 2 from the closing
position shown in Fig. 1. As a result, the opening in the
front face of the stacking unit 26 is opened (STEP 8 of
Fig. 6). Thereafter, the operator takes out the paper
sheets P stacked in the stacking unit 26 via the opening
in the front face of the stacking unit 26 (STEP 9 of Fig.
6), and then starts again the counting process for the
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paper sheet P, via the operation unit 74 (STEP 10 of Fig.
6). In this way, the counting process for the paper sheets
P in the paper-sheet counting machine 10 is started
again. Also in this case, in place of the operator starting
again the counting process for the paper sheets P, via
the operation unit 74, the paper-sheet counting machine
10 may be configured to restart the counting process for
the paper sheets P, automatically, therein, once the op-
erator takes out the paper sheets P form the stacking
unit 26. In this case, before the counting process for the
paper sheets P is started again by the recognition and
counting unit 24, the control unit 70 controls the shutter
drive unit 50 to drive the shutter 40 to close the opening
in the front face of the stacking unit 26 (STEP 3 of Fig. 6).
[0069] In this manner, the counting process for the pa-
per sheets P in the paper-sheet counting machine 10 is
continued, until no paper sheet P remains on the placing
unit 14. During this counting process, the placing-unit-
residue detection sensor 60 detects whether or not there
are some paper sheets P remaining on the placing unit
14 (STEP 11 of Fig. 6). When the placing-unit-residue
detection sensor 60 detects that there is no paper sheet
P remaining on the placing unit 14, this detection result
is displayed on the display unit 72. Thereafter, the reject-
unit paper-sheet detection sensor 62 detects whether or
not there are some reject paper sheets P’ remaining in
the reject unit 30 (STEP 12 of Fig. 6). When the reject-
unit paper-sheet detection sensor 62 detects that there
are some reject paper sheets P’ remaining in the reject
unit 30, this detection result is displayed on the display
unit 72. Thereafter, the operator takes out the reject paper
sheets P’ from the reject unit 30 (STEP 15 of Fig. 6), sets
again such paper sheets P’ on the placing unit 14, and
then starts again the counting process for the paper
sheets P, via the operation unit 74 (STEP 16 of Fig. 6).
In this way, the counting process for the paper sheets P
in the paper-sheet counting machine 10 is started again.
In place of the operator starting again the counting proc-
ess for the paper sheets P, via the operation unit 74, the
paper-sheet counting machine 10 may be configured to
restart the counting process for the paper sheets P, au-
tomatically, therein, once the operator places the reject
paper sheets P’, respectively taken out form the reject
unit 30, on the placing unit 14.

[0070] Meanwhile, when the placing-unit-residue de-
tection sensor 60 detects that there is no paper sheet P
remaining on the placing unit 14, and when the reject-
unit paper-sheet detection sensor 62 detects that there
is no reject paper sheet P’ remaining in the reject unit 30,
the counting process for the paper sheets P in the paper-
sheet counting machine 10 is ended (STEP 13 of Fig. 6).
Thereafter, the control unit 70 controls the shutter drive
unit 50 to move the shutter 40 to the opening position
shown in Fig. 2 from the closing position shown in Fig.
1. Thus, the opening in the front face of the stacking unit
26 is opened (STEP 14 of Fig. 6). Then, the operator
takes out the paper sheets P stacked in the stacking unit
26, via the opening in the front face of the stacking unit
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26. In this way, the operation of the paper-sheet counting
machine 10, in the case of not performing the batch proc-
ess mode, is completed.

[0071] According to the operation of the paper-sheet
counting machine 10 as shown in the flow chart of Fig.
6, as shown in the operation in the STEP 3 of Fig. 6, the
control unit 70 controls the shutter drive unit 50 to drive
the shutter 40 to close the opening provided in the front
face of the stacking unit 26, before the counting process
for the paper sheets P is started by the recognition and
counting unit 24. Therefore, the opening in the front face
of the stacking unit 26 is closed by the shutter 40, during
the period of time in which the counting process for the
paper sheets P is performed by the recognition and
counting unit 24, thereby preventing the dust accumulat-
ed in the casing 12 of the paper-sheet counting machine
10 and/or dust attached to each paper sheet from being
blown out toward the operator.

[0072] Further, as shown in the STEP 11 and STEP
13 of Fig. 6, when the paper sheets P placed on the plac-
ing unit 14 are all fed to the recognition and counting unit
24 and thus the placing-unit-residue detection sensor 60
detects that there is no paper sheet remaining on the
placing unit 14, the control unit 70 controls the shutter
drive unit 50 to retreat the shutter 40 from the opening
provided in the front face of the stacking unit 26 to open
the opening. Alternatively, skipping the operation in the
STEP 12 of Fig. 6, or the control unit 70 may serve to
open the opening in the front face of the stacking unit 26,
once the placing-unit-residue detection sensor 60 de-
tects that there is no paper sheet P remaining on the
placing unit 14, irrespectively of whether or not there are
some reject paper sheets P’ remaining in the reject unit
30. In addition, interval of time between the time the plac-
ing-unit-residue detection sensor 60 detects that there is
no paper sheet P remaining on the placing unit 14 and
the time the control unit 70 controls the shutter drive unit
50 to retreat the shutter 40 from the opening in the front
face of the stacking unit 26, may be optionally altered,
by the operator, with appropriate settings via the opera-
tionunit 74. In this case, the operator can optionally select
the order of priority, between the dustproof and/or sound-
proofing in the paper-sheet counting machine 10 and the
reduction of the time required for handling the paper
sheets P.

[0073] Further, as shown in the STEP 11 and STEP
12 of Fig. 6, when the reject-unit paper-sheet detection
sensor 62 detects that there are some reject paper sheets
P’ remaining in the reject unit 30 even though the placing-
unit-residue detection sensor 60 detects that there is no
paper sheet P remaining on the placing unit 14, the con-
trol unit 70 serves to drive the shutter 40 to keep closing
the opening provided in the front face of the stacking unit
26. This is because, when there are some reject paper
sheets P’ remaining in the reject unit 30 even though
there is no paper sheet P remaining on the placing unit
14, it is necessary for the operator to take out such reject
paper sheets P’ from the reject unit 30, and set again the
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reject paper sheets P’ on the placing unit 14, and then
start again the counting process for the paper sheets P
in the paper-sheet counting machine 10.

[0074] Intheoperationofthe paper-sheetcounting ma-
chine 10 as shown in the flow chart of Fig. 6, as shown
in the operation in the STEP 7 of Fig. 6, when the paper-
sheet tracking detection sensor 64 provided to the trans-
port unit 22 detects a certain paper sheet, with which the
stacking unit 26 will be full up upon receiving thereof, the
control unit 70 may control the shutter drive unit 50 to
retreat the shutter 40 from the opening in the front face
of the stacking unit 26 to open the opening. Due to this
operation, as compared with the case in which the shutter
drive unit 50 starts to move the shutter 40 once the
number of the paper sheets P fed to the stacking unit 26
reaches the preset maximum number of the paper sheets
P that can be stored in the stacking unit 26 or once the
stacking unit 26 is full up with the paper sheets P, the
opening in the front face of the stacking unit 26 can be
opened more rapidly, thereby to substantially reduce the
time required for the entire process for the paper sheets
P. It is noted that interval of time between the time the
paper-sheet tracking detection sensor 64 detects the pa-
per sheet P, with which the stacking unit 26 will be full
up upon receiving thereof, and the time the control unit
70 controls the shutter drive unit 50 to retreat the shutter
40 from the opening in the front face of the stacking unit
26, may be optionally altered, by the operator, with proper
settings via the operation unit 74. In this case, the oper-
ator can optionally select the order of priority, between
the dustproof or soundproofing in the paper-sheet count-
ing machine 10 and the reduction of the time required for
handling the paper sheets P.

[0075] As described above, the paper-sheet tracking
detection sensor 64 is provided in such a position that
interval of time between the time one paper sheet P is
detected by the paper-sheet tracking detection sensor
64 and the time this paper sheet P is fed to the stacking
unit 26, is substantially matched with the time required
for the shutter 40 to be moved from the closing position
(see Fig. 1) in which the opening in the front face of the
stacking unit 26 is closed to the opening position (see
Fig. 2) in which the opening is opened. Therefore, when
the paper-sheet tracking detection sensor 64 detects a
certain paper sheet, with which the stacking unit 26 will
be full up upon receiving this paper sheet P fed thereto,
and then this paper sheet P actually reaches the stacking
unit 26, the opening in the front face of the stacking unit
26 is just opened. Thus, the operator can take out a batch
of the paper sheets P stacked in the stacking unit 26, just
after the certain paper sheet P reaches the stacking unit
26.

[0076] Now, referring to the flow charts of Figs. 7 and
8, the operation of the paper-sheet counting machine 10,
in the case the batch process mode is selected by the
operator, will be described.

[0077] First, the operator designates the batch number
of the paper sheets, via the operation unit 74. Then, the
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control unit 70 compares the batch number inputted to
the control 70 via the operation unit 74 with a preset
number (e.g., ten) of the paper sheets (STEP 21 of Fig.
7). If the batch number inputted to the control unit 70 is
equal to or greater than the preset number, the operation,
shown in the flow chart of Fig. 8 described later, is per-
formed. The operation of the paper-sheet counting ma-
chine 10 in the batch process mode will be described
later. Meanwhile, in the case the batch number inputted
to the control unit 70 via the operation unit 74 is smaller
than the preset number, the control unit 70 serves to keep
the shutter 40 retreated from the opening in the front face
of the stacking unit 26, thereby to keep this opening
opened. Thereafter, the counting process for the paper
sheets P is performed, as will be described below.
[0078] Namely, the paper sheets P respectively
placed, in the stacked condition, on the placing unit 14
are fed, one by one, to the transport unit 22 in the casing
12, by the feeding unit 16, successively, from the paper
sheet P located at the lowermost layer, and then trans-
ported by the transport unit 22. During this operation, the
paper sheets P are recognized and counted by the rec-
ognition and counting unit 24. In this case, each paper
sheet P recognized as the normal paper sheet by the
recognition and counting unit 24 is fed to the stacking
unit 26 by the diverter 32. At this time, the paper sheets
P are arranged in the stacking unit 26 by the stacking
wheel 28.

[0079] Meanwhile, each paper sheet that is not recog-
nized as the normal paper sheet by the recognition and
counting unit 24 and each paper sheet that cannot be
recognized by the recognition and counting unit 24 are
respectively fed, as the reject paper sheets P’, to the
reject unit 30, by the diverter 32. Since the opening is
provided in the front face of the reject unit 30, the operator
can take out such reject paper sheets P’ stacked in the
reject unit 30, via this opening.

[0080] As described above, the maximum number of
the reject paper sheets P’ that can be stored in the reject
unit 30 is set, in advance. In this case, when the number
ofthereject paper sheets P’ fed to the reject unit 30 reach-
es the preset maximum number of the reject paper sheets
P’ that can be stored therein, or when the reject unit 30
is full up with the reject paper sheets P’, during the count-
ing process for the paper sheets P in the paper-sheet
counting machine 10 (STEP 22 of Fig. 7), this condition
of the reject unit 30 is displayed on the display unit 72,
and the counting process for the paper sheets P in the
paper-sheet counting machine 10 is once stopped.
Thereafter, the operator takes out the reject paper sheets
P’ from the reject unit 30 (STEP 23 of Fig. 7), sets again
such reject paper sheets P’ on the placing unit 14, and
starts again the counting process for the paper sheets
P, via the operation unit 74 (STEP 24 of Fig. 7). In this
way, the counting process for the paper sheets P is start-
ed again in the paper-sheet counting machine 10. In
place of the operator starting again the counting process
for the paper sheets P, via the operation unit 74, the pa-
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per-sheet counting machine 10 may be configured to re-
start the counting process for the paper sheets P, auto-
matically, therein, once the operator places the reject pa-
per sheets P’, respectively taken out form the reject unit
30, on the placing unit 14.

[0081] Further, when the number of the paper sheets
P respectively fed to the stacking unit 26 reaches the
batch number inputted to the control unit 70, or when one
batch process is completed, during the counting process
for the paper sheets P in the paper-sheet counting ma-
chine 10 (STEP 25 of Fig. 7), this condition or state is
displayed onthe display unit 72, and the counting process
for the paper sheets P in the paper-sheet counting ma-
chine 10 is ended (STEP 26 of Fig. 7). At this time, since
the opening in the front face of the stacking unit 26 is
kept opened, the operator can take out the paper sheets
P stacked in the stacking unit 26, via the opening in the
frontface of the stacking unit 26. In this way, the operation
of the paper-sheet counting machine 10 for one batch
process is completed. Thereafter, when the operator
starts again the counting process for the paper sheets
P, via the operation unit 74, the next batch process is
performed as shown in the flow chart of Fig. 7.

[0082] Meanwhile, when the number of the paper
sheets P fed to the stacking unit 26 does not reach the
batch number inputted to the control unit 70, and when
the placing-unit-residue detection sensor 60 detects that
there is no paper sheet P remaining on the placing unit
14 (STEP 27 of Fig. 7), this condition is displayed on the
display unit 72. Then, the reject-unit paper-sheet detec-
tion sensor 62 detects whether or not there are some
reject paper sheets P’ remaining in the reject unit 30
(STEP 28 of Fig. 7). As a result, when the reject-unit
paper-sheet detection sensor 62 detects the reject paper
sheets P’ remaining in the reject unit 30, this condition is
further displayed on the display unit 72. Then, the oper-
ator takes out the reject paper sheets P’ from the reject
unit 30 (STEP 29 of Fig. 7), sets again such reject paper
sheets P’ on the placing unit 14, and then starts again
the counting process for the paper sheets P, via the op-
eration unit 74 (STEP 30 of Fig. 7). In this way, the count-
ing process for the paper sheets P in the paper-sheet
counting machine 10 is started again. In place of the op-
erator starting again the counting process for the paper
sheets P, via the operation unit 74, the paper-sheet
counting machine 10 may be configured to restart the
counting process for the paper sheets P, automatically,
therein, once the operator places the reject paper sheets
P’, respectively taken out form the reject unit 30, on the
placing unit 14.

[0083] Meanwhile, when the placing-unit-residue de-
tection sensor 60 detects that there is no paper sheet P
remaining on the placing unit 14, and when the reject-
unit paper-sheet detection sensor 62 detects that there
is no reject paper sheet P’ remaining in the reject unit 30,
if the operator inputs a command for terminating the
counting process for the paper sheets P, to the control
unit 70, via the operation unit 74 (STEP 31 of Fig. 7), the
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counting process for the paper sheets P in the paper-
sheet counting machine 10 is ended (STEP 26 of Fig. 7).
At this time, since the opening in the front face of the
stacking unit 26 is kept opened, the operator can take
out the paper sheets P stacked in the stacking unit 26,
via the opening in the front face of the stacking unit 26.
[0084] Further, when the placing-unit-residue detec-
tion sensor 60 detects that there is no paper sheet P
remaining on the placing unit 14, and when the reject-
unit paper-sheet detection sensor 62 detects that there
is no reject paper sheet P’ remaining in the reject unit 30,
if the operator places additional paper sheets P on the
placing unit 14 (STEP 32 of Fig. 7), and then starts again
the counting process for the paper sheets P, via the op-
eration unit 74 (STEP 33 of Fig. 7), the counting process
for the paper sheets P in the paper-sheet counting ma-
chine 10 is restarted. In place of the operator starting
again the counting process for the paper sheets, via the
operation unit 74, the paper-sheet counting machine 10
may be configured to restart the counting process for the
paper sheets P, automatically, therein, once the operator
places the additional paper sheets P on the placing unit
14.

[0085] Intheoperation of the paper-sheet counting ma-
chine 10 as shown in the flow chart of Fig. 7, as shown
in the operationin the STEP 21 of Fig. 7, when the control
unit 70 performs the counting process for the paper
sheets P in the batch process mode, and when the batch
number of the paper sheets P inputted to the control unit
70 is smaller than the preset number, the control unit 70
servestoretreat the shutter 40 from the opening provided
in the front face of the stacking unit 26 to open this open-
ing. Namely, in the case the batch number inputted to
the control unit 70 is relatively small, if the opening and
closing operation of the shutter 40 is performed for each
batch process, the time required for the entire process
for the paper sheets P becomes considerably long.
Therefore, in this case, by keeping the opening opened
in the front face of the stacking unit 26, the time required
for the entire process for the paper sheets P can be re-
duced.

[0086] Next, referring to the flow chart of Fig. 8, the
operation of the paper-sheet counting machine 10 will be
further described, when the operator selects the batch
process mode, and the batch number of the paper sheets
inputted to the control unit 70 is equal to or greater than
the preset number.

[0087] Before starting the counting process for the pa-
per sheets P by the recognition and counting unit 24, the
control unit 70 controls the shutter drive unit 50 to drive
the shutter 40 to close the opening in the front face of
the stacking unit 26 (STEP 41 of Fig. 8). Then, the count-
ing process for the paper sheets P is performed, as will
be described below.

[0088] Namely, the paper sheets P, respectively
placed in the stacked condition on the placing unit 14,
are fed to the transport unit 22 in the casing 12, one by
one, by the feeding unit 16, successively, from the paper
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sheet P located at the lowermost layer, and then trans-
ported by the transport unit 22. At this time, the recogni-
tion and counting process for the paper sheets P is per-
formed by the recognition and counting unit 24. In this
case, each paper sheet P recognized, as the normal pa-
per sheet, by the recognition and counting unit 24 is fed
to the stacking unit 26 via the diverter 32. Then, the paper
sheets P are arranged in the stacking unit 26, by the
stacking wheel 28. At this time, since the opening in the
front face of the stacking unit 26 is closed by the shutter
40, the operator cannot take out the paper sheets P
stacked in the stacking unit 26.

[0089] Meanwhile, each paper sheet that is not recog-
nized as the normal paper sheet by the recognition and
counting unit 24, and each paper sheet that cannot be
recognized by the recognition and counting unit 24 are
respectively fed, as the reject paper sheets P’ , to the
reject unit 30, via the diverter 32. In this case, since the
opening is provided in the front face of the reject unit 30,
the operator can take out the reject paper sheets P’
stacked in the reject unit 30, via the opening.

[0090] As described above, whenthe preset maximum
number of the reject paper sheets P’ that can be stored
in the reject unit 30 is set, and when the number of the
reject paper sheets P’ fed to the reject unit 30 reaches
the preset maximum number of the reject paper sheets
P’ that can be stored therein or when the reject unit 30
is full up with such reject paper sheets P’, during the
counting process for the paper sheets P in the paper-
sheet counting machine 10 (STEP 42 of Fig. 8), this con-
dition of the reject unit 30 is displayed on the display unit
72, and the counting process for the paper sheets P in
the paper-sheet counting machine 10 is once stopped.
Thereafter, the operator takes out the reject paper sheets
P’ from the reject unit 30 (STEP 43 of Fig. 8), sets again
such reject paper sheets P’ on the placing unit 14, and
starts again the counting process for the paper sheet P,
via the operation unit 74 (STEP 44 of Fig. 8). In this way,
the counting process for the paper sheets P is started
again in the paper-sheet counting machine 10. In place
of the operator starting again the counting process for
the paper sheets P, via the operation unit 74, the paper-
sheet counting machine 10 may be configured to restart
the counting process for the paper sheets P, automati-
cally, therein, once the operator places the reject paper
sheets P’, respectively taken out form the reject unit 30,
on the placing unit 14.

[0091] Further, when the number of the paper sheets
P respectively fed to the stacking unit 26 reaches the
batch number inputted to the control unit 70, or when one
batch process is completed, during the counting process
for the paper sheets P in the paper-sheet counting ma-
chine 10 (STEP 45 of Fig. 8), this condition is displayed
on the display unit 72, and the counting process for the
paper sheets P in the paper-sheet counting machine 10
is ended (STEP 46 of Fig. 8). Thereafter, the control unit
70 controls the shutter drive unit 50 to move the shutter
40 to the opening position shown in Fig. 2 form the closing
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position shown in Fig. 1. Thus, the opening in the front
face of the stacking unit 26 is opened (STEP 47 of Fig.
8), and then the operator takes out the paper sheets P
stacked in the stacking unit 26, via the opening in the
frontface of the stacking unit 26. In this way, the operation
of the paper-sheet counting machine 10 for one batch
process is completed. Thereafter, when the operator
starts again the counting process for the paper sheets
P, via the operation unit 74, the next batch process is
performed as shown in the flow chart of Fig. 8.

[0092] Meanwhile, when the number of the paper
sheets P fed to the stacking unit 26 does not reach the
batch number inputted to the control unit 70, and when
the placing-unit-residue detection sensor 60 detects that
there is no paper sheet P remaining on the placing unit
14 (STEP 48 of Fig. 8), this condition is displayed on the
display unit 72. Thereafter, the reject-unit paper-sheet
detection sensor 62 detects whether or not there are
some reject paper sheets P’ remaining in the reject unit
30 (STEP 49 of Fig. 8). When the reject-unit paper-sheet
detection sensor 62 detects that there are some reject
paper sheets P’ remaining in the reject unit 30, this con-
dition is displayed on the display unit 72. Thereafter, the
operator takes out the reject paper sheets P’ from the
reject unit 30 (STEP 50 of Fig. 8), sets again such taken-
out reject paper sheets P’ on the placing unit 14, and
then starts again the counting process for the paper
sheets P, via the operation unit 74 (STEP 51 of Fig. 8).
In this way, the counting process for the paper sheets P
in the paper-sheet counting machine 10 is started again.
In place of the operator starting again the counting proc-
ess for the paper sheets P, via the operation unit 74, the
paper-sheet counting machine 10 may be configured to
restart the counting process for the paper sheets P, au-
tomatically, therein, once the operator places the reject
paper sheets P’, respectively taken out form the reject
unit 30, on the placing unit 14.

[0093] Meanwhile, when the placing-unit-residue de-
tection sensor 60 detects that there is no paper sheet P
remaining on the placing unit 14, and when the reject-
unit paper-sheet detection sensor 62 detects that there
is no reject paper sheet P’ remaining in the reject unit 30,
if the operator inputs a command for ending the counting
process for the paper sheets P, to the control unit 70, via
the operation unit 74 (STEP 52 of Fig. 8), the counting
process for the paper sheets P in the paper-sheet count-
ing machine 10 is ended (STEP 46 of Fig. 8). Thereatfter,
the control unit 70 controls the shutter drive unit 50 to
move the shutter 40 to the opening position shown in Fig.
2 from the closing position shown in Fig. 1. Thus, the
opening in the front face of the stacking unit 26 is opened
(STEP 47 of Fig. 8). Then, the operator takes out the
paper sheets P stacked in the stacking unit 26, via the
opening in the front face of the stacking unit 26.

[0094] Meanwhile, when the placing-unit-residue de-
tection sensor 60 detects that there is no paper sheet P
remaining on the placing unit 14, and when the reject-
unit paper-sheet detection sensor 62 detects that there
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is no reject paper sheet P’ remaining in the reject unit 30,
if the operator places the additional paper sheets P on
the placing unit 14 (STEP 53 of Fig. 8), and starts again
the counting process for the paper sheets P, via the op-
eration unit 74 (STEP 54 of Fig. 8), the counting process
for the paper sheets P in the paper-sheet counting ma-
chine 10 is restarted. In place of the operator starting
again the counting process for the paper sheets, via the
operation unit 74, the paper-sheet counting machine 10
may be configured to restart the counting process for the
paper sheets P, automatically, therein, once the operator
places the additional paper sheets P on the placing unit
14.

[0095] According to the operation of the paper-sheet
counting machine 10 as shown in the flow chart of Fig.
8, as shown in the operation in the STEP 45 and STEP
48 of Fig. 8, when the control unit 70 performs the count-
ing process for the paper sheets P in the batch process
mode, and when the placing-unit-residue detection sen-
sor 60 detects that there is no paper sheet P remaining
on the placing unit 14, if the number of the paper sheets
P counted by the recognition and counting unit 24 does
not reach the batch number, the control unit 70 controls
the shutter drive unit 50 to drive the shutter 40 to keep
closing the opening provided in the front face of the stack-
ing unit 26. Namely, in this case, as shown in the STEP
53 and STEP 54 of Fig. 8, itis necessary for the operator
to place the additional paper sheets P on the placing unit
14 and start again the counting process for the paper
sheets P, via the operation unit 74. Therefore, even in
the case the operation of the paper-sheet counting ma-
chine 10 is stopped, while the actual number of the paper
sheets P fed to the stacking unit 26 is slightly short of the
batch number inputted to the control unit 70, this paper-
sheet counting machine 10 can prevent the operator from
misunderstanding that the batch process has been prop-
erly performed and thus the number of the paper sheets
P stacked in the stacking unit 26, at this point of time, is
correctly corresponding to the batch number. According-
ly, this paper-sheet counting machine 10 can securely
preventthe operator from mistakenly taking outthe paper
sheets P from the stacking unit 26.

[0096] Alternatively, in the operation of the paper-
sheet counting machine 10 as shown in the flow chart of
Fig. 8, the control unit 70 may control the shutter drive
unit 50 to retreat the shutter 40 from the opening in the
front face of the stacking unit 26 to open this opening, at
a point of time that the paper-sheet tracking detection
sensor 64 provided to the transport unit 22 detects the
last paper sheet P of the batch number. With this oper-
ation, as compared with the case of starting to move the
shutter 40 once the counting process for one batch proc-
ess is completely finished or once the stacking-unit pa-
per-sheet detection sensor 68 detects that the number
of paper sheets P respectively fed to the stacking unit 26
reaches the batch number, the opening in the front face
of the stacking unit 26 can be opened more rapidly, there-
by to reduce the time required for the entire process for
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the paper sheets P. It is noted that interval of time be-
tween the time the paper-sheet tracking detection sensor
64 detects the last paper sheet P of the batch number
and the time the control unit 70 controls the shutter drive
unit 50 to retreat the shutter 40 from the opening in the
front face of the stacking unit 26, may be optionally al-
tered, by the operator, with appropriate settings, via the
operation unit 74. In this case, the operator can optionally
select the order of priority, between the dustproof or
soundproofing in the paper-sheet counting machine 10
and the reduction of the time required for handling the
paper sheets P.

[0097] Further, as described above, the paper-sheet
tracking detection sensor 64 is provided to the transport
unit 22, in such a position that interval of time between
the time one paper sheet P is detected by the paper-
sheettracking detection sensor 64 and the time this paper
sheet P is fed to the stacking unit 26, is substantially
matched with the time required for the shutter 40 to be
moved from the closing position (see Fig. 1) in which the
opening in the front face of the stacking unit 26 is closed
to the opening position (see Fig. 2) in which the opening
is opened. With this configuration, the openingin the front
face of the stacking unit 26 can be just opened at the
time the last paper sheet P of the batch number actually
reaches the stacking unit 26 after this paper sheet P is
detected by the paper-sheet tracking detection sensor
64. As such, the operator can take out one batch of the
paper sheets P stacked in the stacking unit 26, just after
the last paper sheet P of the batch number reaches the
stacking unit 26.

[0098] As stated above, according to the paper-sheet
counting machine 10 of this embodiment, the opening
and closing operation for the opening provided in the front
face of the stacking unit 26 can be optionally performed
by the shutter 40 driven by the shutter drive unit 50 con-
trolled by the control unit 70. Therefore, the opening pro-
vided in the front face of the stacking unit 26 can be se-
lectively closed by the shutter 40. Thus, when this shutter
40 closes the opening, the blowing out of the dust accu-
mulated in the casing 12 of the paper-sheet counting ma-
chine 10 and/or dust attached to each paper sheet, to-
ward the operator, can be successfully prevented. Fur-
ther, when the shutter 40 closes the opening in the front
face of the stacking unit 26, the unwanted leakage of the
sound generated in the interior of the paper-sheet count-
ing machine 10 to the outside can be effectively prevent-
ed during the operation of the machine 10.

[0099] It is noted that the paper-sheet counting ma-
chine according to the present invention is not limited to
such an aspect as described above. For instance, any
suitable variations or modifications can be made to the
mechanism for driving the aforementioned shutter of the
paper-sheet counting machine shown in Figs. 3 and 4.
[0100] Figs. 9 and 10 respectively show one variation
of the driving mechanism for driving the shutter in the
paper-sheet counting machine of the present invention.
Of these drawings, Fig. 9 shows one side view for illus-
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trating the construction of the shutter, shutter support unit
for supporting the shutter, shutter drive unit, a plurality
of gears, torque limiter and the like, respectively provided
in the paper-sheet counting machine related to one var-
iation of the present invention. Fig. 10 shows one top
view for illustrating the shutter, shutter support unit for
supporting the shutter, shutter drive unit, a plurality of
gears, torque limiter and the like, respectively shown in
Fig. 9, when such units or parts are respectively seen
from above. Itis noted thatFig. 9is provided forillustrating
the construction of the shutter and the like when the shut-
ter closes the opening provided in the front face of the
stacking unit.

[0101] In the shutter drive mechanism of the paper-
sheet counting machine in the variation of the present
invention as shown in Figs. 9 and 10, like parts or units
are respectively designated by like reference numerals
respectively shown in Figs. 1 through 5.

[0102] As shown in Figs. 9 and 10, a first gear 80 is
attached to the shutter drive unit 50 composed of the
motor, such that this first gear 80 is rotated by the shutter
drive unit 50 in both of the clockwise and anticlockwise
directions in Fig. 9. Further, a second gear 81 substan-
tially larger, in size, than the first gear 80 is provided in
the vicinity of the first gear 80. The first and second gears
80 and 81 are meshed with each other. Thus, the rotation
force is transmitted from the first gear 80 to the second
gear 81.

[0103] On one side face of the second gear 81 (more
specifically, on an upper side face of the second gear 81
in Fig. 10), a third gear 82 substantially smaller, in size,
than the second gear 81 is attached. The second and
third gears 81 and 82 respectively have the same rotation
shaft extending in one straight line. Thus, when the sec-
ond gear 81 is rotated, the third gear 82 is rotated in
synchronism with the second gear 81. Further, a fourth
gear 83 substantially larger, in size, than the third gear
82 is provided in the vicinity of the third gear 82. Such
third and fourth gears 82 and 83 are meshed with each
other. Thus, the rotation force is transmitted from the third
gear 82 to the fourth gear 83.

[0104] On one side face of the fourth gear 83, a fifth
gear 85 substantially smaller, in size, than the fourth gear
83 is attached, via a torque limiter 84. Such fourth and
fifth gears 83 and 85 have the same rotation shaft ex-
tending in one straight line. Thus, when the fourth gear
83 is rotated, the fifth gear 85 is rotated in synchronism
with the forth gear 83. In this case, if the rotation force
greaterthan a presettorqueis applied to the torque limiter
84 provided between the fourth gear 83 and the fifth gear
85, the connection between the fourth gear 83 and the
fifth gear 85 is released, and then the fifth gear 85 will be
rotated freely relative to the fourth gear 83.

[0105] In addition, a sixth gear 86 substantially larger,
in size, than the fifth gear 85 is provided in the vicinity of
the fifth gear 85. Such fifth and sixth gears 85 and 86 are
meshed with each other. Thus, the rotation force is trans-
mitted from the fifth gear 85 to the sixth gear 86. Further,
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the sixth gear 86 is attached to the shutter support unit
42 for supporting the shutter 40. Therefore, the sixth gear
86 is rotated integrally with the shutter support unit 42
about a shaft 86a.

[0106] A first notched portion 86b and a second
notched portion 86¢ are respectively provided to the sixth
gear 86. Additionally, the shutter-closing detection sen-
sor 54a and shutter-opening detection sensor 54b are
respectively fixed in position, in the vicinity of the sixth
gear 86. Each of such shutter-closing detection sensor
54a and shutter-opening detection sensor 54b is com-
posed of the optical sensor. In this case, when the shutter
40 is located in the closing position, the position of the
first notched portion 86b of the sixth gear 86 is substan-
tially matched with the position of the shutter-closing de-
tection sensor 54a. Therefore, the detection of the first
notched portion 86b of the sixth gear 86 by the shutter-
closing detection sensor 54a indicates the detection of
the shutter 40 located in the closing position. Meanwhile,
when the shutter 40 is located in the opening position,
the position of the second notched portion 86¢ of the sixth
gear 86 is substantially matched with the position of the
shutter-opening detection sensor 54b. Therefore, the de-
tection of the second notched portion 86¢ of the sixth
gear 86 by the shutter-opening detection sensor 54b in-
dicates the detection of the shutter 40 located in the open-
ing position.

[0107] Now, the operation of the shutter drive mecha-
nism of the paper-sheet counting machine related to the
variation of the present invention, as shown in Figs. 9
and 10, will be described.

[0108] In the case of driving the shutter 40 to move to
the opening position from the closing position shown in
Fig. 9, the shutter drive unit 50 composed of the motor
serves to rotate the first gear 80 in the clockwise direction
in Fig. 9. Thus, the driving force exerted from the shutter
drive unit 50 is transmitted, from the first gear 80, through
the second gear 81, third gear 82, fourth gear 83, torque
limiter 84 and fifth gear 85, up to the sixth gear 86, as
such the sixth gear 86 is rotated in the clockwise direction
in Fig. 9 about the shaft 86a. Therefore, the shutter sup-
port unit 42 attached to the sixth gear 86 is also rotated
in the clockwise direction in Fig. 9 about the shaft 86a.
As aresult, the shutter 40 is moved from the closing po-
sition as shown in Fig. 1 to the opening position as shown
in Fig. 2.

[0109] Meanwhile, in the case of driving the shutter 40
to move to the closing position from the opening position,
the shutter drive unit 50 composed of the motor serves
to rotate the first gear 80 in the anticlockwise direction in
Fig. 9. Inthis way, the driving force exerted from the shut-
ter drive unit 50 is transmitted, from the first gear 80,
through the second gear 81, third gear 82, fourth gear
83, torque limiter 84 and fifth gear 85, up to the sixth gear
86, as such the sixth gear 86 is rotated in the anticlock-
wise direction in Fig. 9 about the shaft 86a. Thus, the
shutter support unit 42 attached to the sixth gear 86 is
also rotated in the anticlockwise direction in Fig. 9 about
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the shaft 86a. As a result, the shutter 40 is moved from
the opening position as shown in Fig. 2 to the closing
position as shown in Fig. 1.

[0110] Asdescribed above, the torque limiter 84 is pro-
vided between the shutter support unit 42 for supporting
the shutter 40 and the shutter drive unit 50. Therefore,
in the case the operator moves the shutter 40 downward,
by hand, from the closing position shown in Fig. 1, when
the force applied from the operator to the torque limiter
84 is greater than the preset torque, the torque limiter 84
releases the connection between the fourth gear 83 and
the fifth gear 85. As such, the fifth gear 85 can be rotated
freely relative to the fourth gear 83. Namely, in this case,
the torque limiter 84 serves to block the driving force of
the shutter drive unit 50 to be transmitted to the shutter
40. Therefore, even in the period during which the count-
ing process for the paper sheets P is performed by the
recognition and counting unit 24, the operator can move
the shutter 40 downward, by hand, from the closing po-
sitionshownin Fig. 1, thereby to take outthe paper sheets
P from the stacking unit 26.

[0111] Further, even in the case the hand or the like of
the operator is placed in the stacking unit 26 in a period
during which the shutter 40 is moved from the opening
position shown in Fig. 2 to the closing position shown in
Fig. 1, ifthe force applied to the torque limiter 84 becomes
greater than the preset torque once the shutter is in con-
tact with such a hand or the like of the operator, the torque
limiter 84 releases the connection between the fourth
gear 83 and the fifth gear 85, thus allowing the fifth gear
85 to be rotated freely relative to the fourth gear 83. In
this way, the torque limiter 84 serves to block the driving
force of the shutter drive unit 50 to be transmitted to the
shutter 40. Thus, the shutter 40 is stopped when this
shutter 40 is in contact with the hand or the like of the
operator, thereby successfully preventing such trouble
that the finger or the like of the operator is seriously
nipped and injured by the shutter 40.

Claims
1. A paper-sheet counting machine (10) comprising:

a counting unit (24) configured to count paper
sheets (P);

a stacking unit (26) configured to stack therein
the paper sheets that have been counted by the
counting unit;

an opening provided in the stacking unit, such
that an operator can take out the paper sheets
respectively stacked in the stacking unit, via the
opening;

a shutter (40) configured to close the opening
of the stacking unit;

a shutter drive unit (50)_configured to drive the
shutter to open and close the opening of the
stacking unit; and
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a control unit (70) configured to control the shut-
ter drive unit,

wherein the control unit controls the shutter drive
unit to drive the shutter to close the opening
while counting the paper sheets,
characterized in that the shutter is configured
to be retreated from the opening, by hand, even
during a counting process of the paper sheets
by the counting unit.

The paper-sheet counting machine (10) according
to claim 1, wherein

the shutter (40) is biased toward a closing position
for closing the opening from an opening position for
opening the opening by a contraction force of a
spring (46), and the shutter can be moved down-
ward, by hand, from the closing position, against the
contraction force of the spring even during the count-
ing process.

The paper-sheet counting machine (10) according
to claim 1, wherein

a torque limiter (84) is provided between the shutter
(40) and the shutter drive unit (50),

in the case an operator moves the shutter downward,
by hand, from a closing position for closing the open-
ing, when a force applied by the operator to the
torque limiter is greater than a preset torque, the
torque limiter releases a connection between the
shutter and the shutter drive unit such that the oper-
ator can move the shutter downward, by hand, from
the closing position even during the counting proc-
ess.

Patentanspriiche

Papierblattzahlmaschine (10), umfassend:

eine Zahleinheit (24), die dazu konfiguriert ist,
Papierblatter (P) zu zahlen;

eine Stapeleinheit (26), die dazu konfiguriert ist,
darin die Papierblatter, die von der Zahleinheit
gezahlt wurden, zu stapeln;

eine Offnung, die in der Stapeleinheit vorgese-
hen ist, so dass ein Bediener die jeweils in der
Stapeleinheit gestapelten Papierblatter mittels
der (")ffnung herausnehmen kann;

eine Klappe (40), die dazu konfiguriert ist, die
(")ffnung der Stapeleinheit zu schlieRen;

eine Klappenantriebseinheit (50), die dazu kon-
figuriert ist, die Klappe zum Offnen und Schlie-
Ren der (")ffnung der Stapeleinheit anzutreiben;
und

eine Steuereinheit (70), die dazu konfiguriert ist,
die Klappenantriebseinheit zu steuern,
wobeidie Steuereinheit die Klappenantriebsein-
heit zum Antreiben der Klappe dahingehend
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steuert, die (")ffnung zu schlieRen, wahrend die
Papierblatter gezahlt werden,

dadurch gekennzeichnet, dass die Klappe da-
zu konfiguriert ist, selbst wahrend eines Zahl-
vorgangs der Papierblatter durch die Zahleinheit
von Hand aus der Offnung zuriickgezogen zu
werden.

Papierblattzahlmaschine (10) nach Anspruch 1, wo-
bei

die Klappe (40) durch eine Zusammenziehkraft einer
Feder (46) zu einer SchlieRposition zum SchlieRen
der Offnung hin aus einer Offnungsposition zum Off-
nen der Offnung vorgespannt ist und die Klappe
selbst wahrend des Zahlvorgangs von Hand aus der
SchlieBposition gegen die Zusammenziehkraft der
Feder nach unten bewegt werden kann.

Papierblattzahlmaschine (10) nach Anspruch 1, wo-
bei

ein Drehmomentbegrenzer (84) zwischen der Klap-
pe (40) und der Klappenantriebseinheit (50) vorge-
sehen ist,

indemFall, indem ein Bediener die Klappe von Hand
aus einer SchlieRposition zum SchlieBen der Off-
nung nach unten bewegt, wenn eine von dem Be-
diener auf den Drehmomentbegrenzer ausgelbte
KraftgroRer als ein voreingestelltes Drehmoment ist,
der Drehmomentbegrenzer eine Verbindung zwi-
schen der Klappe und der Klappenantriebseinheit
|10st, so dass der Bediener selbst wahrend des Zahl-
vorgangs die Klappe von Hand aus der SchlielRpo-
sition nach unten bewegen kann.

Revendications

Machine de comptage de feuilles de papier (10),
comprenant :

une unité de comptage (24) configurée pour
compter les feuilles de papier (P) ;

une unité d’empilage (26) configurée pour y em-
piler les feuilles de papier que l'unité de comp-
tage a comptées ;

une ouverture prévue dans l'unité d’empilage,
permettant a 'opérateur de sortir les feuilles de
papier respectivement empilées dans l'unité
d’empilage, via I'ouverture ;

un dispositif de fermeture (40) configuré pour
fermer I'ouverture de I'unité d’empilage ;

une unité d’entrainement du dispositif de ferme-
ture (50) configurée pour induire le dispositif de
fermeture a ouvrir etafermer'ouverture de l'uni-
té d’empilage ; et

une unité de commande (70) configurée pour
contréler I'unité d’entrainement du dispositif de
fermeture,
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dans lequell'unité de commande contréle I'unité
d’entrainement du dispositif de fermeture pour
induire le dispositif de fermeture a fermer
I'ouverture au cours du comptage des feuilles
de papier,

caractérisé en ce que :

le dispositif de fermeture est configuré pour étre
dégagé de I'ouverture, manuellement, méme au
cours d’un processus de comptage des feuilles
de papier par l'unité de comptage.

Machine de comptage de feuilles de papier (10) se-
lon la revendication 1, dans lequel

le dispositif de fermeture (40) est polarisé vers une
position de fermeture pour fermer I'ouverture a partir
d’'une position de fermeture pour ouvrir 'ouverture
sous l'effet de la force de contraction d’un ressort
(46), et le dispositif de fermeture peut étre abaisse,
manuellement, a partir de la position de fermeture,
contre la force de contraction d’un ressort méme au
cours du processus de comptage.

Machine de comptage de feuilles de papier (10) se-
lon la revendication 1, dans lequel

un limiteur de couple (84) est prévu entre le dispositif
de fermeture (40) et I'unité d’entrainement du dispo-
sitif de fermeture (50),

dans le cas ou un opérateur abaisserait le dispositif
de fermeture, manuellement, a partir d’'une position
de fermeture pour fermer I'ouverture, quand une for-
ce exercée par I'opérateur sur le limiteur de couple
est supérieure a un couple de consigne, le limiteur
de couple libére la liaison entre le dispositif de fer-
meture et I'unité d’entrainement du dispositif de fer-
meture, de sorte que I'opérateur puisse abaisser le
dispositif de fermeture, manuellement, a partir de la
position de fermeture méme au cours du processus
de comptage.
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