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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a sheet han-
dling apparatus according to the preamble of claim 1 ca-
pable of handling a sheet.

2. Description of the Related Art

[0002] A sheet handling apparatus that takes in sheets,
such as banknotes, inside the apparatus one by one, and
performs recognition and counting of the sheets is known
in the art. Many photoelectric sensors are arranged at a
transport path, on which the sheets are transported inside
the apparatus, for detecting the sheets. The photoelectric
sensor comprises a light receiving unit and a light emitting
unit, and the light receiving unit detects detection light
emitted from the light emitting unit. The photoelectric sen-
sor detects a transported banknote on the transport path
by detecting a change of the detecting light. That is, a
state of the detection light is changed from a light trans-
missive state where the detection light is not blocked be-
tween the light emitting unit and the light receiving unit
by the banknote to a light interruptive state where the
detection light is blocked by the banknote. Whether the
detection light is in the light transmissive state or is in the
light interruptive state can be determined by comparing
an output level of the signal output from the light receiving
unit with a predetermined threshold value. The position
of the banknote on the transport path can be determined
based on a position of the sensor that detects the ban-
knote on the transport path. A length of the banknote in
a transport direction of the banknote can be determined
based on a duration from a time when a leading edge of
the banknote in the transport direction of the banknote
reaches a detection position of the sensor to a time when
a trailing edge of the banknote in the transport direction
of the banknote passes the detection position, and a
transport speed of the banknote.
[0003] Banknotes made of synthetic resin are called
polymer banknotes. Polymer banknotes have a window
part that is composed of a transparent or semitransparent
partial area formed in a non-transparent area of the ban-
knote. A transmittance of the detection light in the window
part is much higher than that in the non-transparent area.
The state of the detection light, which should be the light
interruptive state while the detection light scans a poly-
mer banknote being transported, changes to the light
transmissive state while scanning the transparent or
semitransparent window part. The polymer banknote
may not be detected correctly by the method of detecting
a banknote whose whole surface blocks the detection
light. To address this issue, PCT Publication No.
WO2009/075015 discloses a banknote handling appa-
ratus that detects a banknote having a window part by

using a method that is different from the method of de-
tecting a banknote that does not have a window part. In
this apparatus, after the state of the detection light chang-
es to the light interruptive state by detecting a leading
edge of the banknote in the transport direction of a win-
dowed banknote and the state of the detection light re-
turns to the light transmissive state again by detecting
the presence of the window part, an operation of a de-
tection and determination of the trailing edge of the ban-
knote in the transport direction is not performed for a
predetermined duration. The above-mentioned method
can prevent a wrong determination in which transmission
of the detection light through the window part is deter-
mined as transmission resulting from completion of pas-
sage of the banknote.
[0004] US 6 237 739 B1 discloses a sheet handling
apparatus according to the preamble of claim 1

SUMMARY OF THE INVENTION

[0005] However, the leading and the trailing edges of
the banknote in the transport direction of the windowed
banknote may not be detected correctly even by using
the above explained conventional art. For example, when
the state of the detection light changes from the light
transmissive state to the light interruptive state and this
light interruptive state continues for a predetermined pe-
riod, it is determined that the light interruptive state is due
to detecting the leading edge of the banknote in the trans-
port direction of the banknote. If a distance from the lead-
ing edge of the banknote to the window part is short, and
therefore a period between the light interruptive state due
to detecting the leading edge of the banknote and the
light transmissive state due to detecting the window part
is short, the blocking of the detection light may not be
determined as detecting the leading edge of the ban-
knote. Moreover, in addition to the window part, the de-
tection light passes through a part in which the printing
color is faint, and the banknote may not be detected cor-
rectly.
[0006] The present invention is made to address the
problems in the conventional technology. One object of
the present invention is to provide a sheet handling ap-
paratus that can correctly detect a sheet transported on
a transport path.
[0007] To solve the above problems and to achieve
the above object, the invention is set out in the appended
set of claims.
[0008] The above and other objects, features, advan-
tages and technical and industrial significance of this in-
vention will be better understood by reading the following
detailed description of presently preferred embodiments
of the invention, when considered in connection with the
accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0009]
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FIG. 1 is a schematic diagram of an internal config-
uration of a banknote handling apparatus.
FIG. 2 is a block diagram of a functional configuration
of the banknote handling apparatus.
FIG. 3 is a schematic diagram indicating a placement
example of a light emitting unit and a light receiving
unit.
FIGS. 4A to 4C are schematic diagrams indicating
examples in which a banknote is detected at two
locations.
FIG. 5 is a schematic diagram for explaining an ex-
ample of a windowed banknote that is a target of
detection of a second-type detection unit.
FIGS. 6A and 6B are views for explaining a detection
method of an ordinary banknote.
FIGS. 7A to 7C are views for explaining a detection
method of the windowed banknote.
FIGS. 8A and 8B are views for explaining a setting
that only an output level of a signal output from a
sensor unit is changed while a threshold value is set
to the same as used for the ordinary banknote.
FIGS. 9A and 9B are views for explaining a setting
that only the threshold value is changed while the
output level of the signal output from the sensor unit
is set to the same as that used for the ordinary ban-
knote.
FIGS. 10A and 10B are views for explaining a setting
that both the output level and the threshold value of
the sensor unit are changed.
FIGS. 11A and 11B are views for explaining a thresh-
old voltage values and an output voltage values.
FIG. 12 is a flowchart of a processing for changing
a setting of the second-type detection unit after re-
ceiving a specification of a denomination.
FIG. 13 is a flowchart of a processing for changing
a setting of the second-type detection unit based on
a recognition result obtained in a recognition unit.
FIG. 14 is a block diagram of a configuration of a
second-type detection unit that includes only one de-
termination unit.
FIG. 15 is a schematic diagram indicating a config-
uration of a transport path when seen from a Y-axis
direction.
FIGS. 16A to 16C are views for explaining a method
for avoiding an effect of a waveform breakage.

EMBODIMENTS

[0010] Exemplary embodiments of a sheet handling
apparatus according to the present invention are ex-
plained below with reference to the accompanying draw-
ings. A type of sheets that can be handled by the sheet
handling apparatus is not particularly limited. In the follow
embodiments, however, a banknote handling apparatus
(sheet handling apparatus) that handles banknotes as a
handling target is explained as an example.
[0011] The embodiments, examples or aspects of the
invention in this description not falling under the scope

of the claims should be interpreted as illustrative exam-
ples for understanding the invention.
[0012] At first, a configuration of the banknote handling
apparatus is explained. FIG. 1 is a schematic diagram of
an internal configuration of a banknote handling appara-
tus 1. FIG. 2 is a block diagram of a functional configu-
ration of the banknote handling apparatus 1. As shown
in FIG. 1, the banknote handling apparatus 1 includes a
money depositing unit 10, a recognition unit 20, a trans-
port unit 30, a money dispensing unit 40, an outside reject
unit 50, an inside reject unit 60, a storing/dispensing units
70, and a collection unit 80. The banknote handling ap-
paratus 1 includes an upper unit 2 and a lower unit 3.
The money depositing unit 10, the recognition unit 20,
the transport unit 30, the money dispensing unit 40, the
outside reject unit 50, and the inside reject unit 60 are
arranged in the upper unit 2. The storing/dispensing units
70 and the collection unit 80 are arranged in the lower
unit 3. The banknote handling apparatus 1 is capable of
performing various banknote handling including a money
depositing process and a money dispensing process.
[0013] In the money depositing process, banknotes to
be deposited are put on the money depositing unit 10.
The money depositing unit 10 feeds those banknotes one
by one inside the apparatus. The transport unit 30 trans-
ports along a transport path the banknotes fed inside the
apparatus by the money depositing unit 10. The recog-
nition unit 20 recognizes a denomination, authenticity,
fitness of the banknote transported on the transport path.
Based on a recognition result, the transport unit 30 trans-
ports a banknote that cannot be accepted for the money
depositing process to the outside reject unit 50 and stacks
therein as a depositing reject banknote, and transports
a banknote accepted for the money depositing process
to one of the storing/dispensing units 70 and stores there-
in. In the storing/dispensing units 70, the banknotes are
sorted and stacked based on the recognition result of the
denomination by the recognition unit 20. A banknote of
a denomination not assigned to any of the storing/dis-
pensing units 70 and a banknote of a denomination as-
signed to the storing/dispensing unit 70 that is full with
stacked banknotes and cannot stack any more ban-
knotes (in full state) are transported to the collection cas-
sette 80 and stored therein by the transport unit 30.
[0014] In the money dispensing process, the stor-
ing/dispensing unit 70 feeds banknotes to be dispensed
one by one to the transport path. The transport unit 30
transports the fed banknote to the money dispensing unit
40 and discharges therein. The transport unit 30 trans-
ports to the inside reject unit 60 a banknote that cannot
be dispensed due to a transport error, such as multifeed,
as a dispensing reject banknote, and stacks therein.
[0015] The banknote handling apparatus 1 includes
two types of detection units which are a first-type detec-
tion unit 101 and a second-type detection unit 102. For
example, the first-type detection unit 101 is used for de-
tecting the presence or absence of a banknote in a sta-
tionary state such as a stacked banknote. The first-type
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detection unit 101 is arranged such that it detects a non-
transparent area other than a window part of a banknote
that is stopping and not moving in the apparatus 1. On
the other hand, the second-type detection unit 102 is
used for detecting a banknote being transported and
moving in the apparatus 1. For example, the second-type
detection unit 102 is provided to perform recognition
process by the recognition unit 20, switching process of
a transport direction by a diverter arranged in the trans-
port path, storing process of the banknotes in the stor-
ing/dispensing unit 70 and the collection unit 80. When
detecting a banknote being transported, it is necessary
to detect a window part of the banknote as a part of the
banknote. In this case, the second-type detection unit
102 is used. Moreover, the second-type detection unit
102 is useful when it is required to correctly detect a po-
sition of the leading edge of the banknote or calculate a
length of the banknote in the transport direction of the
banknote by detecting the leading and trailing edges of
the banknote in the transport direction of the banknote.
[0016] The first-type detection units 101 are arranged
in each of the money depositing unit 10, the money dis-
pensing unit 40, the outside reject unit 50, and the inside
reject unit 60 to detect the presence or absence of a
banknote stacked therein. The first-type detection unit
101 includes a light emitting unit that emits detection light
and a light receiving unit that receives the detection light,
like in the conventional art, and detects the banknote with
the fixed setting.
[0017] The second-type detection units 102 are ar-
ranged at many locations in the transport path on which
the transport unit 30 transports the banknote, and detect
the banknote on the transport path. Moreover, the sec-
ond-type detection unit 102 is arranged in each of the
storing/dispensing units 70. The second-type detection
unit 102 detects the banknote stored into the storing/dis-
pensing unit 70 and the banknote fed from the storing/dis-
pensing unit 70.
[0018] In addition, as shown in FIG. 2, the banknote
handling apparatus 1 includes a control unit 90, an op-
eration/display unit 91, and a memory 92. The control
unit 90 controls various structural components shown in
FIG. 2. The memory 92 is, for example, a nonvolatile
storage device constituted by a semiconductor memory.
Computer programs and data necessary to realize the
functions and operations of the various structural com-
ponents shown in FIG. 2 are stored in the memory 92.
The operation/display unit 91, for example, is constituted
by a touch-screen liquid crystal display device. The op-
eration/display unit 91 functions as an operation unit used
to input various pieces of information when an operator
of the banknote handling apparatus 1 performs an in-
struction operation and a setting operation. Moreover,
the operation/display unit 91 functions as a display unit
for the control unit 90 to output and display various infor-
mation for the operator.
[0019] Next, a configuration of the second-type detec-
tion unit 102 is explained. As shown in FIG. 2, the second-

type detection unit 102 includes a sensor unit 103, a first
determination unit 111, a second determination unit 112,
an output selection unit 120, a threshold value setting
unit 130, and a sensor setting unit 140.
[0020] The sensor unit 103 includes a light emitting
unit 103a that emits detection light, and a light receiving
unit 103b that receives the detection light emitted by the
light emitting unit 103a. The light emitting unit 103a and
the light receiving unit 103b are arranged such that the
detection light is blocked by the banknote transported by
the transport unit 30. The light receiving unit 103b outputs
an analog signal indicative of a received light intensity of
the detection light. The analog signal output by the light
receiving unit 103b is input into both the first determina-
tion unit 111 and the second determination unit 112. The
analog signal output from the light receiving unit 103b is
named a detecting signal, and the sensor unit 103 is also
outputs the detecting signal of the light receiving unit
103b.
[0021] A threshold value (i.e. a first threshold value)
for the first determination unit 111 is fixed. On the other
hand, a threshold value (i.e. a second threshold value)
for the second determination unit 112 can be changed.
The threshold value setting unit 130 changes the thresh-
old value of the second determination unit 112.
[0022] The sensor setting unit 140 sets an output level
of the detecting signal output from the sensor unit 103
that is an output level of the detecting signal output form
the light receiving unit 103b. When the setting of the light
receiving unit 103b is fixed and an emission intensity of
the detection light emitted by the light emitting unit 103a
is adjusted, an output level of the detecting signal output
from the light receiving unit 103b can be changed. When
the setting of the light emitting unit 103a is fixed and a
sensor sensitivity of the sensor unit 103 is adjusted, an
output level output of the detecting signal from the light
receiving unit 103b can be changed. The adjustment of
the sensor sensitivity of the sensor unit 103 refers to ad-
justment of the output level of the detecting signal output
from the light receiving unit 103b that receives the de-
tection light of the same emission intensity. The sensor
setting unit 140 sets an output level of the detecting signal
output from the sensor unit 103 by adjusting one or both
the emission intensity of the detection light emitted by
the light emitting unit 103a and the sensor sensitivity of
the sensor unit 103.
[0023] The first determination unit 111 and the second
determination unit 112 compare the analog signal input
thereinto by the light receiving unit 103b with the first
threshold value and the second threshold value respec-
tively, and determine whether the sensor unit 103 is in a
state when the detection light is in a light transmissive
state or in a state when the detection light is in a light
interruptive state. That is, it is determined whether the
banknote is detected at a detection position of the sensor
unit 103. Each of the first determination unit 111 and the
second determination unit 112 output a digital signal
named a determination signal to indicate the determina-
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tion result of each of the first determination unit 111 and
the second determination unit 112. That is, the first de-
termination unit 111 and the second determination unit
112 output a first digital signal named a first determination
signal and a second determination signal respectively.
Furthermore, the digital signal means a binarized signal
which is generated by binarizing the analog signal by the
first or second determination unit 111, 112 in this descrip-
tion.
[0024] There are various types of banknote such as a
paper banknote or a polymer banknote not having a win-
dow part, a banknote such as a windowed banknote hav-
ing a window part, and so forth. A banknote such as a
paper banknote and a polymer banknote that can be de-
tected in the same manner as the paper banknote, are
detected by using the first determination unit 111. On the
other hand, a banknote that cannot be correctly detected
in the determination by the first determination unit 111,
such as a polymer banknote having a window part, is
detected by using the second determination unit 112. De-
tails of a detection method of the banknote are described
later.
[0025] The first determination signal indicating the de-
termination result obtained by the first determination unit
111 is input into the output selection unit 120. The second
determination signal indicating the determination result
obtained by the second determination unit 112 is also
input into the output selection unit 120. The output se-
lection unit 120 selects one between the first determina-
tion signal indicating the determination result obtained
by the first determination unit 111 and the second deter-
mination signal indicating the determination result ob-
tained by the second determination unit 112, and inputs
the selected signal into the control unit 90.
[0026] The setting of the threshold value by the thresh-
old value setting unit 130, the setting of the output level
by the sensor setting unit 140, and the selection of the
determination signal by the output selection unit 120 are
performed under the control of the control unit 90. Details
of such control will be explained later.
[0027] The control unit 90 determines whether the
state of the sensor unit 103 is in the state where the de-
tection light is in the light transmissive state or in the state
where the detection light is in the light interruptive state.
The control unit 90 determines that based on the first
determination signal of the first determination unit 111 or
the second determination signal of the second determi-
nation unit 112 input by the output selection unit 120. The
control unit 90 performs, by controlling the various struc-
tural components based on the determination result, the
recognition process of the banknotes by the recognition
unit 20, the switching process of the transport path by
the diverter arranged in the transport path, the storing
process of the banknotes in the storing/dispensing units
70, the feeding process of the banknotes from the stor-
ing/dispensing units 70, the storing process of the ban-
knotes in the collection unit 80, the calculation process
of the length of the banknote in the transport direction of

the banknote.
[0028] Next, the sensor unit 103 that includes the light
emitting unit 103a and the light receiving unit 103b is
explained. FIG. 3 is a schematic diagram indicating an
example of arrangement of the light emitting unit 103a
and the light receiving unit 103b. In the below explanation
it is assumed that a short edge of a banknote 200 trans-
ported by the transport unit 30 is the leading edge in the
transport direction of the banknote 200, and the banknote
200 is transported in a positive X-axis direction along a
transport surface 31 parallel to an XY plane.
[0029] As shown in FIG. 3, the light emitting unit 103a
and the light receiving unit 103b are arranged in such a
way to sandwich the transport surface 31 on which the
banknote 200 is transported. The detection light is emit-
ted by the light emitting unit 103a arranged on one side
of the transport surface 31 and the detection light is re-
ceived by the light receiving unit 103b arranged on the
other side of the transport surface 31. When the banknote
200 transported along the transport surface 31 blocks
the detection light, an intensity of the detection light re-
ceived by the light receiving unit 103b changes. The con-
trol unit determines the state of the banknote transported
on the transport surface 31 based on the determination
of the first determination unit 111 and the second deter-
mination unit 112 by the sensor unit 103 detecting the
change.
[0030] A movement of the banknote 200 on the trans-
port surface 31 in a Y-axis direction is restricted in a pre-
determined range by a transport guide. FIG. 3 shows an
example in which the banknote 200 is detected at one
location on the transport surface 31. The banknote han-
dling apparatus 1 can also detect the banknote 200 at
the other locations along the Y-axis direction, which is
orthogonal to the transport direction, so that the banknote
200 can be surely detected irrespective of a transport
position within the predetermined range restricted by the
transport guide.
[0031] FIGS. 4A to 4C are schematic diagrams indi-
cating examples in which a banknote is detected at two
places. FIGS. 4A to 4C are views when seen from the
transport direction, and dotted line arrows show the path
of the detection light. FIG. 4A shows an example in which
two sets of the light emitting unit 103a and the light re-
ceiving unit 103b are arranged to detect the banknote at
two locations. The detection light is emitted in a positive
Z-axis direction from an emission surface of the light emit-
ting unit 103a, and the light is received by a photodetect-
ing surface of the light receiving unit 103b. The photode-
tecting surface is separated from the emission surface
by a distance Db in the Z-axis direction. The two light
emitting units 103a are arranged such that their emission
surfaces are in the same plane as the transport surface
31. When the banknote passes through the space of the
distance Db between the emission surfaces of the light
emitting units 103a and the photodetecting surfaces of
the light receiving units 103b, the detection light is
blocked. The two sets of the light emitting unit 103a and
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the light receiving unit 103b are arranged at two locations
that are spaced apart by the distance Da in the Y-axis
direction that is orthogonal to the transport direction. The
banknote can be detected at each of the detection posi-
tions at the two locations.
[0032] FIG. 4B is a view of an example in which the
banknote is detected at two locations by using the light
emitting unit 103a, the light receiving unit 103b, and a
prism 104. The emission surface of the light emitting unit
103a and the photodetecting surface of the light receiving
unit 103b are in the same plane as the transport surface
31. An incidence surface and an exit surface of the prism
104 are arranged in the same plane that is parallel to the
transport surface 31. The detection light emitted in the
positive Z-axis direction from the emission surface of the
light emitting unit 103a enters the prism 104 from the
incidence surface thereof. The detection light is reflected
inside the prism 104 and changes its path, travels in a
negative Z-axis direction, which is 180 degrees reversed
than at the time of incidence, and exits from the exit sur-
face. The exit surface is apart from the incidence surface
by the distance Da in a negative Y-axis direction. The
detection light exiting from the prism 104 is received by
the photodetecting surface of the light receiving unit
103b. When the banknote passes through the space of
the distance Db between the emission surface of the light
emitting unit 103a and the incidence surface of the prism
104 and/or the space of the distance Db between the exit
surface of the prism 104 and the photodetecting surface
of the light receiving unit 103b, the detection light is
blocked. When the banknote blocks the detection light
at one of the detection positions at the two locations that
are spaced apart by the distance Da in the Y-axis direc-
tion that is orthogonal to the transport direction, this ban-
knote can be detected.
[0033] A configuration shown in FIG. 4C is different
from that shown in FIG. 4B in that a light guide 105 is
attached to each of the emission surface of the light emit-
ting unit 103a and the photodetecting surface of the light
receiving unit 103b. A lower surface of one light guide
105 contacts with an emission surface of the light emitting
unit 103a and a lower surface of the other light guide 105
contacts with the photodetecting surface of the light re-
ceiving unit 103b. Upper surfaces of the two light guides
105 are in the same plane as the transport surface 31.
The detection light emitted in the positive Z-axis direction
from the emission surface of the light emitting unit 103a
enters from a lower incidence surface of the light guide
105 and exits from an upper exit surface thereof. Then,
like in FIG. 4B, the detection light enters from the inci-
dence surface of the prism 104 and exits from the exit
surface thereof. The detection light enters from the upper
incidence surface and exits from the lower exit surface
of the light guide 105 attached to the light receiving unit
103b, and is received by the photodetecting surface of
the light receiving unit 103b. When the banknote passes
through the space of the distance Db between the upper
surfaces of one light guide 105 and the incidence surface

of the prism 104 and/or the space of the distance Db
between the exit surface of the prism 104 and the upper
surface of the other light guide 105, the detection light is
blocked. When the banknote blocks the detection light
at one of the detection positions at the two locations that
are spaced apart by the distance Da in the Y-axis direc-
tion that is orthogonal to the transport direction, this ban-
knote can be detected.
[0034] In FIG. 4A, an optical path length of the detec-
tion light from the emission surface of the light emitting
unit 103a to the photodetecting surface of the light re-
ceiving unit 103b is equal to the distance Db between
the light emitting unit 103a and the light receiving unit
103b. On the other hand, the optical path length in case
of FIG. 4B is a distance (Da+2(Db+Dc)), and the optical
path length in case of FIG. 4C is a distance
(Da+2(Db+Dc+Dd)). The distances Da, Db, Dc, and Dd
vary according to the configuration of the banknote han-
dling apparatus 1, the configuration of the transport path,
and the like. The longer the optical path length is, the
more the detection light is attenuated between the light
emitting unit 103a and the light receiving unit 103b. Even
if the lights of the same emission intensity are emitted by
the light emitting unit 103a, the output level of the detect-
ing signal output from the detecting signal output from
the light receiving unit 103b of the sensor unit 103 reduc-
es as the optical path length of the sensor unit 103 in-
creases, and the output level of the detecting signal out-
put from the light receiving unit 103b of the sensor unit
103 increases as the optical path length reduces. Ac-
cordingly, it is desirable to adjust the output level and the
threshold value of the sensor unit 103 depending on the
optical path length of the sensor unit 103. Moreover, an
attenuation rate of the light also varies depending on a
wavelength of the light emitted by the light emitting unit
103a. Therefore, it is desirable to adjust the output level
and the threshold value of the sensor unit 103 depending
on the wavelength of the light emitted by the light emitting
unit 103a and the like that are different according to a
type of the sensor unit 103. Moreover, a difference ap-
pears in the detection light received by the light receiving
unit 103b depending on an environmental state where
the sensor unit 103 is arranged and a deterioration state
of the sensor unit 103. Therefore, the output level and
the threshold value of the sensor unit 103 can be adjusted
depending on these factors. In this manner, in the ban-
knote handling apparatus 1, one or both the output level
of the detecting signal output from the sensor unit 103 in
the second-type detection unit 102 and the threshold val-
ue, which is used to compare with an output signal of the
detecting signal output from the sensor unit 103 in the
second-type detection unit 102 when determining wheth-
er the banknote is detected, can be changed based on
one or more factors among a difference in the sensor
including the optical path length difference and the wave-
length difference, the difference in the environment in
which the sensor is arranged, a deterioration degree of
the sensor, a difference in material of the banknote, a
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difference in the window part of the banknote, and the
like. Therefore, the banknote transported on the transport
path inside the apparatus can be correctly detected irre-
spective of the type of the banknote. When changing at
least one of the output level and the threshold value of
the sensor units 103 of the second-type detection units
102, the output level and the threshold value can be
changed to different values in each of the sensor units
103. However, if the effect of the difference in the sensor
including the optical path length difference and the wave-
length difference, the difference in the environment in
which the sensor is arranged, the deterioration degree
of the sensor, the difference in the material of the ban-
knote, the difference in the window part of the banknote,
and the like, is small, the output level and the threshold
value can be changed uniformly in the target sensor units
103.
[0035] Next, a detection method for detecting the ban-
knote by using the second-type detection unit 102 is ex-
plained. FIG. 5 is a schematic diagram for explaining an
example of a windowed banknote 200 that is a detection
target of the second-type detection unit 102. The win-
dowed banknote 200 shown in FIG. 5 is made of polymer
and has a window part 202. The window part 202 induces
a transparent part 202a and a semi-transparent part
202b. The transparent part 202a is made of transparent
polymer resin. Almost nothing is printed at the transpar-
ent part 202a. A transmittance of the detection light is
high at the transparent part 202a. The semi-transparent
part 202b is a part in which a border or a pattern is printed
in a faint printing color, such as white, on the transparent
resin. A transmittance of the semi-transparent part 202b
is lower than that of the transparent part 202a but is higher
than that of a printed area 201 other than the window
part 202. The printed area 201 other than the window
part 202 is a non-transparent area. The detection light
does almost not transmit through the printed area 201.
[0036] When using the sensor unit 103 that includes
the prism 104 as shown in FIGS. 4B and 4C, the win-
dowed banknote 200 is transported between the prism
104 and both the light emitting unit 103a and the light
receiving unit 103b as shown with an arrow in FIG. 5. As
shown with a dotted line in FIG. 5, the window part 202
constituted by the transparent part 202a and the semi-
transparent part 202b pass the detection positions of the
light emitting unit 103a and the light receiving unit 103b.
Both the detection light emitted from the light emitting
unit 103a and the detection light exiting from the exit sur-
face of the prism 104 after being reflected inside the prism
104 pass through the window part 202, and therefore the
banknote 200 may not be detected correctly. In the sec-
ond-type detection unit 102, at least one of the output
level and the threshold value of the sensor unit 103 is
changed so that the windowed banknote 200 can be de-
tected correctly. In the below explanation, a banknote
through which the detection light does not pass, such as
the paper banknote or the polymer banknote that does
not have a window part is referred to as an "ordinary

banknote" to differentiate from the windowed banknote
200 through which the detection light pass.
[0037] FIGS. 6A and 6B are views for explaining a de-
tection method of the ordinary banknote. FIG. 6A shows
a detecting signal (analog signal) output by the light re-
ceiving unit 103b when the ordinary banknote passes the
detection position of the sensor unit 103. FIG. 6B shows
a first determination signal (a digital signal, that is, a bi-
narized signal) output by the first determination unit 111
based on the detecting signal (analog signal) of FIG. 6A
output by the light receiving unit 103b. In a signal wave-
form of the analog signals and the digital signals (bina-
rized signals) shown in FIGS. 6A to FIG. 10B, a voltage
value is shown along the vertical axis and time is shown
along the horizontal axis.
[0038] In the detection process of the ordinary ban-
knote, the output level of the detecting signal output from
the sensor unit 103, that is, the voltage value output by
the light receiving unit 103b, is fixed as shown in FIG.
6A. Specifically, the voltage value output by the light re-
ceiving unit 103b in the light interruptive state, in which
the detection light is blocked by the banknote, is set to 0
(zero), and the voltage value output by the light receiving
unit 103b in the light transmissive state, in which the de-
tection light is not blocked by the banknote, is set to Vs.
[0039] When the leading edge of the ordinary banknote
in the transport direction of the banknote arrives at the
detection position of the banknote of the sensor unit 103
and blocks the detection light, as shown in FIG. 6A, the
voltage value output by the light receiving unit 103b
changes from Vs to 0 (zero) . The light interruptive state
continues while the ordinary banknote passes the detec-
tion position of the sensor unit 103, and the voltage value
output by the light receiving unit 103b remains 0. When
the trailing edge the ordinary banknote in the transport
direction of the banknote passes the detection position,
the state of the detection light changes to the light trans-
missive state, and the voltage value output by the light
receiving unit 103b returns to Vs from 0. The analog sig-
nal output by the light receiving unit 103b of the sensor
unit 103 is input into both the first determination unit 111
and the second determination unit 112. The ordinary ban-
knote is detected by using the first determination unit 111.
[0040] The threshold value of the first determination
unit 111 is fixed to a voltage value Vt set for the ordinary
banknote. The first determination unit 111 determines
that the detection light has been blocked when the volt-
age value drops to the threshold value Vt from Vs (t = tf)
as shown in FIG. 6A. The first determination unit 111
determines that the state of the detection light has re-
turned to the light transmissive state from the light inter-
ruptive state when the voltage value increases and
reaches the threshold value Vt (t = te) as shown in FIG.
6A. The first determination unit 111, based on the deter-
mination result, outputs a digital signal in which the volt-
age value for the light transmissive state is 0 (zero) and
the voltage value for the light interruptive state is Vd. That
is, the first determination unit 111 converts the analog
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signal shown in FIG. 6A to the digital signal shown in
FIG. 6B in which the voltage value during the period be-
tween tf and te is Vd, and outputs this digital signal.
[0041] The output selection unit 120 outputs to the con-
trol unit 90 the digital signal input by the first determination
unit 111. The control unit 90, based on the digital signal
shown in FIG. 6B, recognizes the time tf when the leading
edge of the ordinary banknote in the transport direction
of the banknote arrived at the detection position of the
sensor unit 103 and the time te when the trailing edge of
the ordinary banknote in the transport direction of the
banknote passed the detection position of the sensor unit
103. Then, the control unit 90 control the various struc-
tural components based on the recognition result to per-
form various processing.
[0042] FIGS. 7A to 7C are views for explaining a de-
tection method of the windowed banknote 200. FIG. 7A
shows the windowed banknote 200 which has a window
part 202 as a detection target. FIG. 7B shows an analog
signal output by the light receiving unit 103b when the
windowed banknote 200 shown in FIG. 7A passes the
detection position of the sensor unit 103. FIG. 7C shows
a first determination signal (a digital signal, that is, a bi-
narized signal) output by the first determination unit 111
based on the detecting signal (analog signal) of FIG. 7B
output by the light receiving unit 103b.
[0043] In the detection process of the windowed ban-
knote 200, while areas a1 and a2 shown in FIG. 7A pass
the detection position of the sensor unit 103, a part of the
detection light passes through the transparent part 202a
and the semi-transparent part 202b of the window part
202. The output voltage value of the light receiving unit
103b becomes 0 (zero) while the ordinary banknote pass-
es the detection position of the sensor unit 103. In con-
trast, the output voltage value of the light receiving unit
103b increases at the positions corresponding to the ar-
eas a1 and a2 as shown in FIG. 7B. The first determina-
tion unit 111 determines that the sensor unit 103 is in the
state where the detection light is in the light transmissive
state during a period between t2 and t3 in which the volt-
age value is higher than the threshold value Vt.
[0044] As a result, as shown in FIG. 7C, the digital sig-
nal output by the first determination unit 111 will have a
waveform showing that the leading edge of the windowed
banknote 200 in the transport direction of the banknote
arrives at the banknote detection position of the sensor
unit 103 and blocks the detection light (t = t1), and the
state quickly changed to the light transmissive state (t =
t2 to t3). Because the duration of the light interruptive
state witch is during the period between t1 and t2 is short,
it is possible that the control unit 90 mistakenly deter-
mines the light is blocked by dust and the like. Also, the
control unit 90 mistakenly determines the blocking of the
light that continues from a time t3 is a blocking by the
leading edge of the windowed banknote 200 in the trans-
port direction of the windowed banknote 200.
[0045] To address this issue, in the banknote handling
apparatus 1, when detecting the windowed banknote

200, the digital signal of the first determination unit 111
is not output, but the digital of the second determination
unit 112 is output. Specifically, the control unit 90 controls
the output selection unit 120, the threshold value setting
unit 130, and the sensor setting unit 140. The control unit
90 sets the output level of the detecting signal output
from the sensor unit 103 , the threshold value of the sec-
ond determination unit 112, and the digital signal to be
output from the output selection unit 120 so that the win-
dowed banknote 200 can be detected. The setting of the
output level of the detecting signal output from the sensor
setting unit 140 and the setting of the threshold value of
the threshold value setting unit 130 is performed based
on a characteristic of the window part 202 of the win-
dowed banknote 200.
[0046] The setting of the second-type detection unit
102 to detect the windowed banknote 200 and the digital
signal input into the control unit 90 by the second-type
detection unit 102 are explained while referring to FIGS.
8A to 10B. FIGS. 8A and 8B are views for explaining a
setting that only the output level of the detecting signal
output from sensor unit 103 is changed while the thresh-
old value is set to the same as that used for the ordinary
banknote. FIG. 8A shows a detecting signal (analog sig-
nal) output by the light receiving unit 103b when the win-
dowed banknote 200 shown in FIG. 7A passes the de-
tection position of the sensor unit 103. FIG. 8B shows a
second determination signal (a digital signal, that is, a
binarized signal) output by the second determination unit
112 based on the detecting signal (analog signal) of FIG.
8A output by the light receiving unit 103b.
[0047] To detect the windowed banknote 200, the sen-
sor setting unit 140 sets the sensor sensitivity such that
the voltage value output by the light receiving unit 103b
in the light interruptive state is set to 0 (zero), and the
voltage value output by the light receiving unit 103b in
the light transmissive state is set to Vsa as shown in FIG.
8A. The voltage value Vsa is lower than the voltage value
Vs used to detect the ordinary banknote. On the other
hand, the threshold value setting unit 130 does not
change the threshold value Vt of the second determina-
tion unit 112 but maintains it to the one used to detect
the ordinary banknote.
[0048] As shown in FIG. 8A, the signal waveform of
the analog signal output by the light receiving unit 103b
will have a waveform that is compressed along the ver-
tical axis direction in comparison to the signal waveform
shown in FIG. 7B, and the voltage value that increases
while the window part 202 passes becomes lower than
the threshold value Vt. As shown in FIG. 8B, the digital
signal output by the second determination unit 112 will
have a waveform showing the light interruptive state in
a period from a time t1 when the leading edge of the
windowed banknote 200 in the transport direction of the
banknote arrives at the detection position by the sensor
unit 103 to a time t4 when the trailing edge in the transport
direction passes the detection position. That is, the signal
waveform becomes the waveform that correctly detects

13 14 



EP 3 373 255 B1

9

5

10

15

20

25

30

35

40

45

50

55

the leading edge and the trailing edge the windowed ban-
knote 200 in the transport direction of the banknote with-
out being affected by the window part 202.
[0049] The output selection unit 120 inputs the deter-
mination result (digital signal, that is, binarized signal)
obtained by the second determination unit 112 into the
control unit 90, and the control unit 90 correctly detects
the windowed banknote 200 based on the input digital
signal.
[0050] Various methods can be used to change the
voltage value (output level) of the sensor unit 103. For
example, only the sensor sensitivity can be changed, only
the emission intensity of the light emitting unit 103a can
be changed, or both the sensor sensitivity and the emis-
sion intensity can be changed. Specifically, the sensor
setting unit 140 can set the sensor sensitivity such that
the voltage value output by the light receiving unit 103b
in the light interruptive state becomes 0 (zero), and the
voltage value output by the light receiving unit 103b in
the light transmissive state becomes Vsa. Alternatively,
the sensor setting unit 140 can set the emission intensity
of the light emitting unit 103a so that the voltage value
output by the light receiving unit 103b in the light inter-
ruptive state becomes 0 (zero), and the voltage value
output by the light receiving unit 103b in the light trans-
missive state becomes Vsa. Alternatively, the sensor set-
ting unit 140 can set both the sensor sensitivity and the
emission intensity of the light emitting unit 103a so that
the voltage value output by the light receiving unit 103b
in the light interruptive state becomes 0 (zero), and the
voltage value output by the light receiving unit 103b in
the light transmissive state becomes Vsa. By setting at
least one between the emission intensity of the light emit-
ting unit 103a and the sensor sensitivity of the sensor
unit 103, the output level of the detecting signal output
from the sensor unit 103 can be changed to obtain the
waveforms shown in FIGS. 8A and 8B.
[0051] FIGS. 9A and 9B are views for explaining a set-
ting that only the threshold value is changed while the
output level of the detecting signal output from the sensor
unit 103 is set to the same as that used for the ordinary
banknote. FIG. 9A shows a detecting signal (analog sig-
nal) output by the light receiving unit 103b when the win-
dowed banknote 200 shown in FIG. 7A passes the de-
tection position of the sensor unit 103. FIG. 9B shows a
second determination signal (a digital signal, that is, a
binarized signal) output by the second determination unit
112 based on the detecting signal (analog signal) of FIG.
9A output by the light receiving unit 103b.
[0052] To detect the windowed banknote 200, the
threshold value setting unit 130 changes the threshold
value of the second determination unit 112 from the
threshold value Vt for the ordinary banknote to Vta. The
threshold value Vta is higher than the threshold value Vt
used to detect the ordinary banknote. On the other hand,
the sensor setting unit 140 does not change the output
level of the detecting signal output from the sensor unit
103 but maintains it to that used to detect the ordinary

banknote. That is, the emission intensity and the sensor
sensitivity are set such that the voltage value output by
the light receiving unit 103b in the light interruptive state
becomes 0 (zero), and the voltage value output by the
light receiving unit 103b in the light transmissive state
becomes Vs.
[0053] As shown in FIG. 9A, the signal waveform out-
put by the light receiving unit 103b is the same as the
signal waveform shown in FIG. 7B; however, because
the threshold value has been set high, the voltage value
that increases while the window part 202 passes be-
comes lower than the threshold value Vta. As shown in
FIG. 9B, the digital signal output by the second determi-
nation unit 112 will have a waveform showing the light
interruptive state in a period from a time t1 when the
leading edge of the windowed banknote 200 in the trans-
port direction of the windowed banknote 200 arrives at
the detection position by the sensor unit 103 to a time t4
when the trailing edge in the transport direction passes
the detection position. That is, the signal waveform be-
comes the waveform that correctly detects the leading
edge and the trailing edge of the windowed banknote 200
in the transport direction of the windowed banknote 200
without being affected by the window part 202.
[0054] The output selection unit 120 inputs the deter-
mination result (digital signal, that is, binarized signal)
obtained by the second determination unit 112 into the
control unit 90, and the control unit 90 correctly detects
the windowed banknote 200 based on the input digital
signal.
[0055] FIGS. 10A and 10B are views for explaining a
setting that both the output level and the threshold value
of the sensor unit 103 are changed. FIG. 10A shows a
detecting signal (analog signal) output by the light receiv-
ing unit 103b when the windowed banknote 200 shown
in FIG. 7A passes the detection position of the sensor
unit 103. FIG. 10B shows a second determination signal
(a digital signal, that is, a binarized signal) output by the
second determination unit 112 based on the detecting
signal (analog signal) of FIG. 10A output by the light re-
ceiving unit 103b.
[0056] To detect the windowed banknote 200, the sen-
sor setting unit 140 sets at least one between the emis-
sion intensity and the sensor sensitivity of the light emit-
ting unit 103a so that the voltage value output by the light
receiving unit 103b in the light interruptive state is set to
0 (zero), and the voltage value output by the light receiv-
ing unit 103b in the light transmissive state is set to Vsb.
The voltage value Vsb is lower than the voltage value Vs
used to detect the ordinary banknote. As shown in FIG.
10A, the signal waveform of the analog signal output by
the light receiving unit 103b will have a waveform that is
compressed along the vertical axis direction in compar-
ison to the signal waveform shown in FIG. 7B. As a result,
the voltage value that increases while the window part
202 passes becomes lower than the threshold value Vt
for the ordinary banknote.
[0057] Moreover, the threshold value setting unit 130
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changes the threshold value of the second determination
unit 112 from the threshold value Vt for the ordinary ban-
knote to Vtb. The threshold value Vtb is lower than the
threshold value Vt used to detect the ordinary banknote
but higher than the voltage value that increases due to
the window part 202. As shown in FIG. 10A, the voltage
value that increases while the window part 202 passes
becomes lower than the threshold value Vtb.
[0058] As shown in FIG. 10B, the digital signal output
by the second determination unit 112 will have a wave-
form showing that the light interruptive state in a period
from a time t1 when the leading edge of the windowed
banknote 200 in the transport direction of the banknote
arrives at the detection position by the sensor unit 103
to a time t4 when the trailing edge of the windowed ban-
knote 200 in the transport direction of the banknote pass-
es the detection position. That is, the signal waveform
becomes the waveform that correctly detects the leading
edge and the trailing edge of the windowed banknote 200
in the transport direction of the banknote without being
affected by the window part 202.
[0059] The output selection unit 120 inputs the deter-
mination result (digital signal) obtained by the second
determination unit 112 into the control unit 90, and the
control unit 90 correctly detects the windowed banknote
200 based on the input digital signal.
[0060] As shown in FIG. 8A, when only the output level
of the signal output from the sensor is changed without
changing the threshold value Vt, a difference between
the voltage value Vsa indicating the light transmissive
state and the threshold value Vt becomes small. As
shown in FIG. 9A, when only the threshold value is
changed to Vta without changing the output level of the
signal output from the sensor, the difference between the
voltage value Vs indicating the light transmissive state
and the threshold value Vta becomes small. Therefore,
if the detection light is blocked by dust and the like on
the transport path, the voltage value output by the light
receiving unit 103b may drop below the threshold value,
and such blocking due to the dust and the like may be
mistakenly determined as the blocking by the banknote.
As shown in FIGS. 10A and 10B, by changing the output
level of the signal output from the sensor to lower the
voltage value indicating the light transmissive state and
by lowering the threshold value, the effect of transmission
of the detection light due to the window part 202 can be
avoided, and the possibility that the dust and the like is
mistakenly detected as a banknote can be reduced.
[0061] The threshold voltage values Vt, Vta, and Vtb,
and the output setting voltage levels Vs, Vsa, and Vsb
that are the output level of the signal output from the
sensor are set depending on the characteristics of the
banknote that is the detection target. Specifically, the
voltage values Vt and Vs are set to values by which the
leading edge and the trailing edge of the ordinary ban-
knote in the banknote transport direction can be detected
correctly, and the voltage values Vta, Vtb, Vsa, and Vsb
are set to values by which the leading edge and the trail-

ing edge of the windowed banknote 200 in the transport
direction of the windowed banknote 200 can be detected
correctly. For example, these voltage values are deter-
mined experimentally by actually processing a banknote
that is the detection target in the banknote handling ap-
paratus 1. When there are several types of the windowed
banknote 200, different threshold voltage values and dif-
ferent output voltage values can be set depending on at
least one among material of the banknote, a size of a
window part, a shape of the window part, a transmittance
of a transparent part of the window part and a transmit-
tance of a semi-transparent part of the window part, and
the like.
[0062] FIGS. 11A and 11B are views for explaining the
threshold voltage values and the output voltage values.
The control unit 90 manages information about process-
ing target denominations shown in FIG. 11A, and infor-
mation about storing target denominations and deposit-
ing target denominations stored in the memory 92 and
managed.
[0063] FIG. 11A is shows the processing target denom-
inations. A banknote of a denomination which is included
in the processing target denominations can be recog-
nized and counted by the banknote handling apparatus
1. For each of the processing target denominations, in-
formation about a currency, a denomination, material, a
window part, a banknote detection setting are stored pre-
viously. Information under an item of the window part
indicates whether the banknote has a window part.
[0064] The banknote detection setting includes infor-
mation about a determination unit, an output voltage val-
ue, a threshold voltage value, and a priority. Information
under an item of the determination unit indicates which
between the first determination unit 111 and the second
determination unit 112 is to be used to detect the ban-
knote. When several types of banknotes are to be de-
tected, information under an item of the priority is used
to select a default setting from among banknote detection
settings for the several types of banknotes. Lower the
value of the priority is, higher the priority is.
[0065] For example, when a banknote of a denomina-
tion E is processed by the banknote handling apparatus
1, the control unit 90 refers to the information of the
processing target denomination. Then, the control unit
90 controls the threshold value setting unit 130 to set the
threshold voltage value of the second determination unit
112 to Vtb, and controls the sensor setting unit 140 to
set the output voltage value of the sensor unit 103 to Vsb.
Moreover, the control unit 90 controls the output selection
unit 120 so that the digital signal output by the second
determination unit 112 is input into the control unit 90.
By setting the output level of the detecting signal output
from the sensor unit 103 and the threshold value of the
second determination unit 112 as is explained with ref-
erence to FIGS. 10A and 10B, the banknote of the de-
nomination E that is the polymer banknote having the
window part can be detected correctly.
[0066] FIG. 11B shows the storing target denomina-
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tions and the depositing target denominations. A denom-
ination included in the storing target denominations is
assigned to the storing/dispensing unit 70 of the ban-
knote handling apparatus 1 to stack the banknotes of
assigned denomination. The storing target denomina-
tions are included in the depositing target denominations.
A banknote of a denomination which is included in the
depositing target denomination can be received in the
money depositing unit 10 and stored in the storing/dis-
pensing unit 70 or the collection unit 80 by the banknote
handling apparatus 1.
[0067] An operator of the banknote handling apparatus
1 selects a denomination from among the processing tar-
get denominations shown in FIG. 11A, and assigns the
selected denomination to one of the storing/dispensing
units 70. The denominations assigned to the storing/dis-
pensing units 70 are the storing target denominations.
Each of the storing/dispensing units 70 stores therein the
banknotes of the denomination assigned thereto.
[0068] The operator of the banknote handling appara-
tus 1 selects, from among the processing target denom-
inations shown in FIG. 11A, a denomination of the ban-
knote that can be deposited but cannot be dispensed,
and assigns the selected denomination to the collection
unit 80. The denominations assigned to the collection
unit 80 and the storing target denominations constitute
the depositing target denominations.
[0069] In the money dispensing process, the operator
can select a denomination from among the denomina-
tions set as the storing target denominations, and the
banknote of the selected denomination is dispensed by
the banknote handling apparatus 1. In the money depos-
iting process, the operator can deposit the banknote of
the denominations set as the depositing target denomi-
nations. In the counting process performed by using only
the upper unit 2, the operator can select a target denom-
ination from among the denominations included in the
processing. In the counting process, the banknotes put
in the money depositing unit 10 are recognized and
counted by the recognition unit 20, and all the banknotes
are discharged to the money dispensing unit 40 or the
outside reject unit 50.
[0070] When the storing target denominations are set
as shown in FIG. 11B, the control unit 90 of the banknote
handling apparatus 1 changes the setting of the second-
type detection unit 102 arranged in each of the stor-
ing/dispensing units 70 based on the banknote detection
setting shown in FIG. 11A. For example, the control unit
90 refers to the banknote detection setting of FIG. 11A
for the second-type detection units 102 of a first stor-
ing/dispensing unit 70 and a second storing/dispensing
unit 70 to which a denomination B has been assigned.
The control unit 90 controls the output selection unit 120
based on the banknote detection setting of the denomi-
nation B so that the digital signal output by the first de-
termination unit 111 is input into the control unit 90. For
example, the control unit 90 refers to the banknote de-
tection setting of FIG. 11A for the second-type detection

unit 102 of a third storing/dispensing unit 70 to which the
banknote of a denomination C has been assigned. The
control unit 90 controls the output selection unit 120, the
threshold value setting unit 130 and the sensor setting
unit 140 based on the banknote detection setting of the
denomination C so that the threshold voltage value is set
to Vsa and the output voltage value is set to Vt, and the
digital signal output by the second determination unit 112
is input into the control unit 90.
[0071] The control unit 90 sets the second-type detec-
tion unit 102 that is arranged in the transport path pro-
vided outside the storing/dispensing units 70 based on
the depositing target denominations and the priority of
the banknote detection setting. Specifically, when the de-
nominations A to E are set as the depositing target de-
nominations as shown in FIG. 11B, the control unit 90
refers to the priority shown in FIG. 11A and changes the
setting of all the second-type detection units 102 ar-
ranged outside the storing/dispensing units 70 based on
the setting of the denomination E having the highest pri-
ority.
[0072] That is, the control unit 90 changes the setting
of the second-type detection unit 102 arranged in each
of the storing/dispensing units 70 so as to match with the
setting of the denomination to be stored therein, and the
control unit 90 changes the setting of the other second-
type detection units 102 so as to match with the setting
of the denomination having the highest priority among
the depositing target denominations. Moreover, while the
a setting selected based on the depositing target denom-
inations and the priority is set as the default setting, the
setting of the second-type detection units 102 arranged
in the transport path outside the storing/dispensing units
70 can be changed based on the denomination specified
as the processing target and the denomination recog-
nized by the recognition unit 20. A method of changing
the setting is explained by referring FIGS. 12 and 13.
[0073] FIG. 12 is a flowchart of a process for changing
a setting of the second-type detection unit 102 after a
denomination is specified. The operator of the banknote
handling apparatus 1 operates the operation/display unit
91 to specify a denomination and start the money depos-
iting process . The control unit 90 receives a specification
of a denomination (Step S1). The control unit 90 refers
to the information of the processing target denominations
shown in FIG. 11A, and retrieves the banknote detection
setting of the specified denomination specified by the op-
erator (Step S2). The control unit 90 compares the default
setting of the second-type detection unit 102 that was set
based on the depositing target denominations and the
priority with the banknote detection setting of the speci-
fied denomination. Based on such comparison, the con-
trol unit 90 determines whether it is necessary to change
the setting of the second-type detection unit 102 (Step
S3). When it is not necessary to change the setting (Step
S3: No), the control unit 90 performs the banknote
processing by using the default setting (Step S4) and
finishes the banknote processing.

19 20 



EP 3 373 255 B1

12

5

10

15

20

25

30

35

40

45

50

55

[0074] On the other hand, when it is necessary to
change the setting (step S3: Yes), the control unit 90
changes the setting of all the second-type detection units
102 arranged in the transport path outside the storing/dis-
pensing units 70 to the banknote detection setting of the
specified denomination (Step S5). The control unit 90
performs the banknote processing with the changed set-
ting (Step S6), and finishes the banknote processing.
[0075] For example, assume that the banknote detec-
tion setting of the denomination E is used as the default
setting. When the denomination B is specified as the
specified denomination, the control unit 90 controls the
output selection unit 120 to change the setting of the sec-
ond-type detection units 102 arranged in the transport
path outside the storing/dispensing units 70, and there-
fore the digital signal of the first determination unit 111
is input into the control unit 90. As a result, in the second
detecting units 102 arranged in the transport path, each
banknote is detected by using the first determination unit
111 while processing banknotes of the denomination B.
[0076] After having finished the banknote processing,
the control unit 90 can return the setting of the second-
type detection units 102 arranged in the transport path
outside the storing/dispensing units 70 to the default set-
ting of the denomination E or can maintain to the setting
of the denomination B as is. In either case, after the ban-
knote processing is started next, if it is necessary to
change the setting of the second-type detection unit 102
depending on the type of the banknote, the setting will
be changed automatically. If the denomination of the ban-
knote has not been specified, the denomination cannot
be identified, and the like, the default setting is used as
the setting of the second-type detection unit 102.
[0077] In the money dispensing process as well, based
on a denomination of a banknote specified to be dis-
pensed, the setting of the second-type detection units
102 arranged in the transport path outside the storing/dis-
pensing units 70 is changed as necessary. While feeding
the banknotes one by one from the storing/dispensing
units 70 and transporting the fed banknotes to the money
dispensing unit 40, the setting of the second-type detec-
tion unit 102 is changed for each of banknotes being
transported. As a result, each of the banknotes can be
detected correctly. Even when dispensing banknotes of
a plurality of denominations, each of the banknotes can
be detected correctly by changing the setting of the sec-
ond-type detection unit 102 based on the denomination
of each banknote.
[0078] FIG. 13 is a flowchart of a process for changing
a setting of the second-type detection unit 102 based on
a recognition result obtained by the recognition unit 20.
When the money depositing process is started in the ban-
knote handling apparatus 1, the recognition unit 20 rec-
ognizes a denomination of a banknote (Step S11). The
control unit 90 refers to the information about the process-
ing target denominations of FIG. 11A based on the rec-
ognition result, and retrieves the banknote detection set-
ting of this banknote (Step S12). The control unit 90 com-

pares the default setting of the second-type detection
unit 102 that was set based on the depositing target de-
nominations with the banknote detection setting of the
recognized denomination. Based on such comparison,
the control unit 90 determines whether it is necessary to
change the setting (Step S13). When it is not necessary
to change the setting (Step S13: No), the control unit 90
continues the banknote processing, without changing the
default setting, of transporting the banknote and storing
the banknote in a predetermined destination.
[0079] On the other hand, when it is necessary to
change the setting (step S13: Yes), the control unit 90
changes the setting of the second-type detection units
102 arranged in the transport path outside the storing/dis-
pensing units 70 to the banknote detection setting cor-
responding to the denomination of this banknote at the
time of the arrival of the recognized banknote (Step S14).
The control unit 90 executes Step S14 sequentially for
all the second-type detection units 102.
[0080] When processing of all the banknotes tc be de-
posited is not finished (Step S15: No), the process pro-
cedure returns to Step S11 and the control unit 90 con-
tinues the banknote processing. When processing of all
the banknotes to be deposited is finished (Step S15:
Yes), the control unit 90 finishes the banknote deposit
process. Even in this case, like in the case of FIG. 12,
after having finished the banknote handling, the setting
of the second-type detection units 102 arranged in the
transport path outside the storing/dispensing units 70 can
maintained as is or can be returned to the default setting.
In either case, after the next banknote handling is started,
if it is necessary, the setting of the second-type detection
unit 102 will be changed automatically.
[0081] In this manner, by changing the setting of the
second-type detection units 102 that are arranged in the
transport path provided outside the storing/dispensing
units 70 based on the recognition result of the banknote
obtained by the recognition unit 20, each of the banknotes
can be detected correctly based on a setting depending
on each banknote.
[0082] When changing the setting cf the second-type
detection unit 102 depending on the processing target
denomination, it is not limited that the setting of only the
second-type detection units 102 arranged in the transport
path outside the storing/dispensing units 70 is changed.
That is, when performing the process shown in FIG. 12,
depending on the specified denomination, it is allowable
to change the setting of all the second-type detection
units 102 arranged in the banknote handling apparatus
1. Similarly, when performing the process shown in FIG.
13, depending on the recognition result obtained by the
recognition unit 20, it is allowable to change the setting
of all the second-type detection units 102 arranged in the
banknote handling apparatus 1.
[0083] In the present embodiment, as shown in FIG.
2, the second-type detection unit 102 includes the two
determination units of the first determination unit 111 and
the second determination unit 112; however, the config-
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uration of the second-type detection unit 102 is not limited
to this. It is allowable that the second-type detection unit
102 does not include the first determination unit 111 but
includes only one determination unit having the same
configuration as the second determination unit 112. FIG.
14 is a block diagram of a configuration of the second-
type detection unit 102 that includes only one determi-
nation unit 110. Even when the second-type detection
unit 102 has the configuration shown in FIG. 14, by setting
a threshold voltage value of the determination unit 110
by the threshold value setting unit 130 and setting the
output level of the detecting signal output from the sensor
unit 103 by the sensor setting unit 140 based on the type
of the detection target banknote, the banknotes including
the ordinary banknote and the windowed banknote can
be detected correctly in the same manner as explained
above.
[0084] It is also allowable that the second-type detec-
tion unit 102 shown in FIG. 2 can include the first deter-
mination unit 111, and two or more determination units
that have the same function and realize the same oper-
ation as the second determination unit 112. It is also al-
lowable that the second-type detection unit 102 shown
in FIG. 14 can include a plurality of determination units
that have the same function and realize the same oper-
ation as the determination unit 110.
[0085] It is desirable to use a smart sensor as the sen-
sor unit 103 of the second-type detection unit 102 for
detecting the window part of the banknote with a high
degree of accuracy. Specifically, during the light trans-
missive state of the detection light in which the window
part passes between the light emitting unit 103a and the
light receiving unit 103b, it is required that a stable output
signal is obtained by the sensor unit 103.
[0086] While the window part passes between the light
emitting unit 103a and the light receiving unit 103b, the
banknote is present therebetween even though the de-
tection light is in the light transmissive state. Convention-
ally, for example, a less expensive tracking sensor con-
stituted by a light emitting unit and a light receiving unit
is used for detecting the passing of the banknote on the
transport path. When the window part is detected by us-
ing such a tracking sensor, the output signal becomes
unstable by being affected by material, a crease, and the
like of the window part leading to occurrence of a wave-
form breakage. The waveform breakage is a phenome-
non in which the level of the output signal drops in the
middle of being in the light transmissive state. Accord-
ingly, it is desirable to use as the sensor unit 103 a smart
sensor by which the waveform breakage can be prevent-
ed from occurring; however, in the banknote handling
apparatus 1, a less expensive tracking sensor can be
used while avoiding the output signal being affected by
the waveform breakage.
[0087] The details will be explained below by referring
to FIGS . 15 to 16C. FIG. 15 is a schematic diagram in-
dicating a configuration of the transport path when seen
from the Y-axis direction. FIGS. 16A to 16C are views

for explaining a method for avoiding an effect of the wave-
form breakage. A banknote 300 shown in FIGS. 15 and
16A is a polymer banknote having a window part 302.
The window part 302 is made of transparent resin that
constitutes the polymer forming the banknote 300 and
transmits the light. On the other hand, a printed area 301
blocks the light.
[0088] As shown in FIG. 15, a smart sensor 303 and
a tracking sensor 304 are arranged side by side in the
transport direction (X-axis direction) at positions where
the banknote 300 transported along the transport surface
31 passes immediately after being fed from the money
depositing unit 10. The smart sensor 303 is separated
from the tracking sensor 304 by a distance Wa so that
the detection result by the smart sensor 303 is not affect-
ed by detection light of the tracking sensor 304 while the
smart sensor 303 detects the window part 302 of the
banknote 300, and the detection result by the tracking
sensor 304 is not affected by detection light of the smart
sensor 303 while the tracking sensor 304 detects the
window part 302. Specifically, the distance Wa is set to
be longer than a width Wb (Wa > Wb) of the window part
202 in the transport direction shown in FIG. 16a. As
shown in FIG. 15, the smart sensor 303 and the tracking
sensor 304 are arranged at positions where the banknote
300 passes immediately after being fed from the money
depositing unit 10, a sensor 305 that is a sensor same
as the tracking sensor 304 is arranged at other position,
and this sensor 305 is used as the sensor unit 103 of the
second-type detection unit 102.
[0089] As shown in FIG. 16A, the smart sensor 303
and the tracking sensor 304 are arranged so that the
positions thereof match a passing position of the window
part 302 of the banknote 300 immediately after being fed.
FIG. 16B is a diagram indicating the output signal when
the smart sensor 303 detects the window part 302. FIG.
16C is a diagram indicating the output signal when the
tracking sensor 304 detects the window part 302. The
output signal shown in FIG. 16B is obtained when the
banknote 300 is transported on the transport surface 31
as shown in FIG. 16A and the window part 302 passes
a detection position of the smart sensor 303. Thereafter,
the output signal shown in FIG. 16C is obtained when
the window part 302 passes a detection position of the
tracking sensor 304. FIGS. 16A to 16C are shown in a
single line so as to allow to see the correspondence be-
tween the output signals and the window part 302.
[0090] As shown in FIG. 16B, by setting the output volt-
age value to 0 (zero) in the light interruptive state where
the printed area 301 other than the window part 302 pass-
es the detection position, the smart sensor 303 outputs
a stable voltage value V1 during a period from a time t11
to a time t12 that is a period for which the window part
302 is passing. On the other hand, as shown in FIG. 16C,
by setting the output voltage value to 0 (zero) in the light
interruptive state where the printed area 301 passes the
detection position, the tracking sensor 304 outputs a volt-
age value V2 during the period between t11 and t12 that
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is the period for which the window part 302 is passing,
however; the voltage value V2 is unstable. For example,
as shown in FIG. 16C, the waveform breakage in which
the voltage value decreases during a period from a time
t22 to a time t23 occurs. During this period between t22
and t23, it is generally determined as the light interruptive
state.
[0091] The control unit 90 of the banknote handling
apparatus 1 compares the output signal shown in FIG.
16B with the output signal shown in FIG. 16C. Based on
the output signal of the smart sensor 303 obtained during
the period between t11 and t12, the control unit 90 de-
termines that the output signal of the tracking sensor 304
obtained during a period from the time t21 to a time t24
indicates the detection result of the window part 302. The
control unit 90 determines that the drop in the voltage
value during the period between t22 and t23 does not
indicate the light interruptive state and the waveform
breakage occurred. The control unit 90 stores information
about the waveform breakage in the memory 92.
[0092] Specifically, for example, the control unit 90
stores in the memory 92 a waveform of the output signal
obtained by the tracking sensor 304 during the passing
of the window part 302, that is, information for specifying
a waveform during the period between t21 and t24 shown
in FIG. 16C. When the output signal having the waveform
shown in FIG. 16C is obtained from the sensor 305 po-
sitioned downstream of the tracking sensor 304 in the
transport direction, the control unit 90 determines that
the obtained output signal is the signal obtained by de-
tecting the window part 302 of the banknote 300.
[0093] Alternatively, for example, the control unit 90
stores in the memory 92 a period (period between t21
and t22) from a time when a front end of the window part
302 reaches the detection position of the tracking sensor
304 and the state changes to the light transmissive state
to a time when the voltage drop starts, and a duration
(period between t22 and t23) for which the voltage drop
continues. After the output signal of the sensor 305 indi-
cates the light transmissive state, if a position at which
the voltage drop starts and a duration of the voltage drop
obtained from the output signal of the sensor 305 match
the information stored in the memory 92, the control unit
90 determines that the output signal is the signal obtained
by detecting the window part 302 of the banknote 300.
[0094] Alternatively, for example, it is possible to detect
the window part 302 of the banknote 300 by performing
a tracking process of the banknote 300. The control unit
90 can track by using a plurality of the sensors 305 ar-
ranged in several positions on the transport path a posi-
tion of each of the banknotes 300 fed inside the apparatus
from the money depositing unit 10 and transported on
the transport path. After the banknote is fed from the mon-
ey depositing unit 10, he control unit 90 determines
whether a banknote has a window part by using the smart
sensor 303. The control unit 90 tracks the banknote hav-
ing the window part being transported on the transport
path, and therefore the control unit 90 can determine

whether the banknote detected by a certain sensor 305
has the window part based on the tracking result. Addi-
tionally, even when the output signal obtained by that
sensor 305 has a waveform breakage, the control unit
90 can determine that the banknote is normal if the wave-
form breakage of the output signal matches the informa-
tion about the waveform breakage of this banknote stored
in the memory 92.
[0095] The control unit 90 detects a window part of the
banknote by using the smart sensor 303 and the tracking
sensor 304 every time when the banknotes are fed one
by one inside the apparatus from the money depositing
unit 10. When it is determined that a waveform breakage
appears in the output signal of the tracking sensor 304
based on the comparison of the output signal of the smart
sensor 303 with the output signal of the tracking sensor
304, the control unit 90 stores information about the
waveform breakage in the memory 92. The control unit
90 determines based on the information stored in the
memory 92 whether the waveform indicating the voltage
drop occurring in the output signal of the sensor 305
matches a feature that indicates the waveform breakage.
Upon matching, the control unit 90 determines that the
voltage drop does not indicate that the light interruptive
state and that the waveform includes the waveform
breakage. Accordingly, even when the waveform break-
age occurs in the detected waveform of the window part
302 due to the performance of the sensor, it is possible
to detect the window part 302 while avoiding the effect
of the waveform breakage. By using the smart sensor
303 only at the position where the banknote passes im-
mediately after being fed from the money depositing unit
10, and by using the less expensive sensor as other sen-
sors, it is possible to suppress the costs incurred in the
banknote handling apparatus 1.
[0096] In the present embodiment, for making the ex-
planation simple, the operation performed by the control
unit 90 is explained, however; when the sensor 305
shown in FIG. 15 is used as the sensor unit 103 of the
second-type detection unit 102 shown in FIG. 2, a signal
determination process for the sensor 305 is performed
by the first determination unit 111 and the second deter-
mination unit 112. Similarly, when the sensor 305 is used
as the sensor unit 103 of the second-type detection unit
102 shown in FIG. 14, the signal determination process
for the sensor 305 is performed by a determination unit
110. By inputting from the control unit 90 the information
about the feature of the waveform breakage to the first
determination unit 111, the second determination unit
112, and the determination unit 110, the functions and
the operations explained with referring to FIGS. 1 to 14
can be realized even when the less expensive sensor
305 is used as the sensor unit 103 of the second-type
detection unit 102.
[0097] A reflection-type photoelectric sensor can be
used as the smart sensor 303. The smart sensor 303 and
the tracking sensor 304 are configured as one sensor.
Specifically, a first light receiving unit is arranged on one
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side and a second light receiving unit is arranged on the
other side of the transport path. The first light receiving
unit receives light emitted by a light emitting unit and re-
flected by the banknote, and the second light receiving
unit receives light emitted by the light emitting unit and
passed through the banknote . The smart sensor 303 is
constituted by a light emitting unit and the first light re-
ceiving unit, and the tracking sensor 304 is constituted
by a light emitting unit and the second light receiving unit.
Accordingly, the smart sensor 303 and the tracking 304
can simultaneously detect the same part of the banknote.
[0098] In the present embodiment, as shown in FIG.
11A, an example in which the denomination, the ban-
knote detection setting, and the like is set for the process-
ing target denomination; however, the setting method is
not limited to this. For example, a denomination table in
which the denomination of the banknote and the charac-
teristics of the banknote are stored in an associated man-
ner, and a detection setting table in which the character-
istics of the banknote and the setting of the second-type
detection unit 102 to detect the banknote are stored in
an associated manner can be arranged separately. For
example, in the denomination table, as the characteris-
tics of the banknote to be associated with the denomina-
tion of the banknote, at least one among information in-
dicating the material of the banknote, information indi-
cating whether to change the setting of the second-type
detection unit 102, information indicating the presence
or absence of the window part of the banknote, informa-
tion indicating the position and the size of the window
part is used. In the detection setting table, setting con-
tents of the second-type detection unit 102 are set in
association with each of the characteristics set in the de-
nomination table. The control unit 90 recognizes the char-
acteristics of the banknote by referring to the denomina-
tion table based on the denomination of the banknote.
The setting of the second-type detection unit 102 can be
identified by referring to the detection setting table based
on the characteristics of this banknote, and the setting
of the second-type detection unit 102 can be changed
based cn the identified setting. By doing so, the ban-
knotes including the ordinary banknote and the win-
dowed banknote can be detected correctly. By using the
denomination table and the detection setting table, for
example, it can be set whether to change the setting of
the second-type detection unit 102 depending on wheth-
er the banknote is a paper banknote or a polymer ban-
knote. It can be set whether to change the setting of the
second-type detection unit 102 depending on the pres-
ence or absence of the window part. It can be set whether
to change the setting of the second-type detection unit
102 based on a relation between a position of the light
emitting unit 103a and the light receiving unit 103b of the
sensor unit 103 constituting the second-type detection
unit 102, and the position and the size of the window part
of the banknote.
[0099] As has been explained above, with the ban-
knote handling apparatus 1 according to the present em-

bodiment, depending on the type of the detection target
banknote, the setting of the second-type detection unit
102 can be changed so that allows the detection target
banknote can be detected. Accordingly, each banknote
can be detected correctly irrespective of the type of the
banknote. By correctly detecting the banknote, the rec-
ognition process and counting process of the banknote,
the switching process of the transport path by the diverter
arranged in the transport path, the storing process of the
banknote, the feeding process of the banknote, the cal-
culation process of the length of the banknote in the trans-
port direction of the banknote, and the like can be per-
formed correctly.
[0100] A sheet handling apparatus according to one
aspect of the present invention includes a transport unit
that transports a sheet along a transport path; a detection
unit that detects the sheet transported by the transport
unit; and a control unit that changes a setting of the de-
tection unit based on a type of the sheet transported by
the transport unit.
[0101] In the above sheet handling apparatus, the de-
tection unit includes a sensor unit having a light emitting
unit that emits detection light and a light receiving unit
that receives the detection light emitted by the light emit-
ting unit; and a determination unit that determines wheth-
er a sheet is detected by comparing an output level of
the signal output from the light receiving unit with a
threshold value. The control unit changes the setting of
the detection unit by changing one of the output level and
the threshold value.
[0102] In the above sheet handling apparatus, the de-
tection unit includes a sensor unit having a light emitting
unit that emits detection light and a light receiving unit
that receives the detection light emitted by the light emit-
ting unit; and a determination unit that determines wheth-
er a sheet is detected by comparing an output level of
the signal output from the light receiving unit with a
threshold value. The control unit changes the setting of
the detection unit by changing both the output level and
the threshold value.
[0103] In the above sheet handling apparatus, the con-
trol unit changes the output level by changing an emission
intensity of the detection light emitted by the light emitting
unit.
[0104] In the above sheet handling apparatus, the con-
trol unit changes the output level by changing a sensor
sensitivity of the sensor unit to change the output level
when the detection light having the same intensity is re-
ceived.
[0105] In the above sheet handling apparatus, the con-
trol unit changes the setting of the detection unit based
on material of the sheet to be detected.
[0106] In the above sheet handling apparatus, the con-
trol unit changes the setting of the detection unit based
on whether the sheet has a window part that is a trans-
parent part or a semitransparent part of the sheet.
[0107] In the above sheet handling apparatus, the con-
trol unit changes the setting of the detection unit based
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on at least one of a position and a size of a window part
that is a transparent part or a semitransparent part of the
sheet.
[0108] The above sheet handling apparatus further in-
cludes a storing unit that stores the sheet of a predeter-
mined type; and a memory for storing a plurality of set-
tings of the detection unit by type of the sheet. The control
unit reads from the memory the setting corresponding to
the type of the sheet to be stored in the storing unit and
changes the setting of the detection unit based on the
read setting.
[0109] The above sheet handling apparatus further in-
cludes an operation unit for specifying a type of the sheet;
and a memory for storing therein a plurality of settings
by type of the sheet. The control unit reads from the mem-
ory a setting corresponding to the type of the sheet spec-
ified by the operation unit and changes the setting of the
detection unit based on the read setting.
[0110] The above sheet handling apparatus further in-
cludes a recognition unit that recognizes a type of the
sheet; and a memory for storing a plurality of settings by
type of the sheet. The control unit reads from the memory
a setting corresponding to the type of the sheet recog-
nized by the recognition unit and changes the setting of
the detection unit based on the read setting.
[0111] According to another aspect, of the present in-
vention, a sheet handling apparatus that transports a
sheet along a transport path and handles the sheet, in-
cludes a sensor unit having a light emitting unit arranged
in the transport path for emitting detection light and a light
receiving unit arranged in the transport path for receiving
the detection light emitted by the light emitting unit; a
determination unit that determines whether a sheet is
detected by comparing an output level of the signal output
from the light receiving unit with a threshold value; a sen-
sor setting unit that sets the output level; a threshold value
setting unit that sets the threshold value setting unit to
change at least one of the output level and the threshold
value based on a type of the sheet transported on the
transport path.
[0112] In the above sheet handling apparatus, the de-
termination unit includes a first determination unit that
determines whether the sheet is detected by comparing
the output level with a first threshold value; and a second
determination unit that determines whether the sheet is
detected by comparing the output level with a second
threshold value different from the first threshold value.
The control unit selects one of a determination result ob-
tained by the first determination unit and a determination
result obtained by the second determination unit based
on the type of the sheet transported on the transport path
and detects the sheet by using a selected determination
result.
[0113] According to the present invention, a sheet
transported on a transport path can be detected correctly
by changing a setting of a detection unit that detects the
sheet transported on the transport path.
[0114] As explained above, a sheet handling appara-

tus according to the present invention is useful in correctly
detecting a sheet based on a characteristic of the sheet
transported on a transport path.

Claims

1. A sheet handling apparatus (1) comprising:

a transport unit (30) configured to transport a
sheet along a transport path;
a recognition unit (20) configured to recognize
a type of the sheet transported by the transport
unit (30);
a memory (92); and
a control unit (90),
characterized in that
the sheet handling apparatus (1) further com-
prises a detection unit (102) configured to detect
the sheet transported by the transport unit (30),
based on a setting; wherein
the memory (92) is configured to previously
store a plurality of settings of the detection unit
(102) by type of the sheet; and
the control unit (90) is configured to change the
setting of the detection unit (102) based on the
type of the sheet transported by the transport
unit (30), wherein the control unit (90) is config-
ured to read from the memory (92) the previously
stored setting corresponding to the type of the
sheet recognized by the recognition unit (20)
and change the setting of the detection unit (102)
based on the read setting.

2. The sheet handling apparatus (1) as claimed in claim
1, wherein

the detection unit (102) includes

a sensor unit (103) having a light emitting
unit (103a) configured to emit detection light
and a light receiving unit (103b) configured
to receive the detection light emitted by the
light emitting unit (103a); and
a determination unit (112) configured to de-
termine whether a sheet is detected by com-
paring an output level of a signal output from
the light receiving unit (103b) with a thresh-
old value,

wherein the control unit (90) is configured to
change the setting of the detection unit (102) by
changing one of the output level and the thresh-
old value, or by changing both the output level
and the threshold value.

3. The sheet handling apparatus (1) as claimed in claim
2, wherein the control unit (90) is configured to
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change the output level by changing an emission
intensity of the detection light emitted by the light
emitting unit (103a).

4. The sheet handling apparatus (1) as claimed in claim
2, wherein the control unit (90) is configured to
change the output level by changing a sensor sen-
sitivity of the sensor unit (103) to change the output
level when the detection light having the same inten-
sity is received.

5. The sheet handling apparatus (1) as claimed in claim
1, wherein the control unit (90) is configured to
change the setting of the detection unit (102) based
on material of the sheet to be detected.

6. The sheet handling apparatus (1) as claimed in claim
1, wherein the control unit (90) is configured to
change the setting of the detection unit (102) based
on whether the sheet has a window part that is a
transparent part or a semitransparent part of the
sheet.

7. The sheet handling apparatus (1) as claimed in claim
1, wherein the control unit (90) is configured to
change the setting of the detection unit (102) based
on at least one of a position and a size of a window
part that is a transparent part or a semitransparent
part of the sheet.

8. The sheet handling apparatus (1) as claimed in claim
1, further comprising

a storing unit (70) configured to store the sheet
of a predetermined type,
wherein the control unit (90) is configured to read
from the memory the setting corresponding to
the type of the sheet to be stored in the storing
unit (70) and changes the setting of the detection
unit (102) based on the read setting.

9. The sheet handling apparatus (1) as claimed in claim
1, further comprising

an operation unit (91) for specifying a type of the
sheet, wherein
the control unit (90) is configured to read from
the memory a setting corresponding to the type
of the sheet specified by the operation unit (91)
and changes the setting of the detection unit
(102) based on the read setting.

10. The sheet handling apparatus (1) as claimed in claim
2, wherein

the detection unit (102) further comprising
a sensor setting unit (140) configured to set the
output level, and

a threshold value setting unit (130) configured
to set the threshold value,
wherein the control unit (90) is configured to con-
trol the sensor setting unit (140) and the thresh-
old value setting unit (130) to change at least
one of the output level and the threshold value
based on the type of the sheet transported on
the transport path.

11. The sheet handling apparatus (1) as claimed in claim
2, wherein

the determination unit (111, 112) includes

a first determination unit (111) configured
to determine whether the sheet is detected
by comparing the output level with a first
threshold value; and
a second determination unit (112) config-
ured to determine whether the sheet is de-
tected by comparing the output level with a
second threshold value different from the
first threshold value,

wherein the control unit (90) selects one of a
determination result obtained by the first deter-
mination unit (111) and a determination result
obtained by the second determination unit (112)
based on the type of the sheet transported on
the transport path and detects the sheet by using
a selected determination result.

Patentansprüche

1. Blatthandhabungsvorrichtung (1) mit:

einer Transporteinheit (30), die konfiguriert ist,
um ein Blatt entlang eines Transportwegs zu
transportieren;
einer Erkennungseinheit (20), die konfiguriert
ist, um einen Typ des von der Transporteinheit
(30) transportierten Blatts zu erkennen;
einem Speicher (92); und
einer Steuereinheit (90),
dadurch gekennzeichnet
die Blatthandhabungsvorrichtung (1) ferner eine
Erfassungseinheit (102) umfasst, die konfigu-
riert ist, um das von der Transporteinheit (30)
transportierte Blatt, basierend auf einer Einstel-
lung zu erfassen; wobei
der Speicher (92) konfiguriert ist, um vorab meh-
rere Einstellungen der Erfassungseinheit (102)
nach Blatttyp zu speichern; und
die Steuereinheit (90) konfiguriert ist, um die
Einstellung der Erfassungseinheit (102) basie-
rend auf der Art des von der Transporteinheit
(30) transportierten Blatts zu ändern, wobei die
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Steuereinheit (90) konfiguriert ist, um aus dem
Speicher (92) die zuvor gespeicherte Einstel-
lung zu lesen, die der Art des von der Erken-
nungseinheit (30) erkannten Blatts entspricht
(20) und die Einstellung der Erfassungseinheit
(102) basierend auf der gelesenen Einstellung
ändern.

2. Blatthandhabungsvorrichtung (1) nach Anspruch 1,
wobei die Erfassungseinheit (102) umfasst:

eine Sensoreinheit (103) mit einer lichtemittie-
renden Einheit (103a), konfiguriert zum Emittie-
ren von Erfassungslicht und einer Lichtemp-
fangseinheit (103b), konfiguriert zum Empfan-
gen des von der lichtemittierenden Einheit
(103a) emittierten Erfassungslichts; und
eine Bestimmungseinheit (112), konfiguriert
zum Bestimmen, ob ein Blatt detektiert wird, in-
dem ein Ausgabepegel eines Signals, das von
der Lichtempfangseinheit (103b) ausgegeben
wird, mit einem Schwellenwert verglichen wird,

wobei die Steuereinheit (90) konfiguriert ist, um die
Einstellung der Erfassungseinheit (102) zu ändern,
indem entweder der Ausgangspegel oder der
Schwellenwert geändert wird, oder indem sowohl
der Ausgangspegel als auch der Schwellenwert ge-
ändert werden.

3. Blatthandhabungsvorrichtung (1) nach Anspruch 2,
wobei die Steuereinheit (90) so konfiguriert ist, dass
sie den Ausgangspegel ändert, indem sie eine Emis-
sionsintensität des von der Lichtemissionseinheit
(103a) emittierten Erfassungslichts ändert.

4. Blatthandhabungsvorrichtung (1) nach Anspruch 2,
wobei die Steuereinheit (90) konfiguriert ist, um den
Ausgangspegel durch Ändern einer Sensorempfind-
lichkeit der Sensoreinheit (103) zu ändern, um den
Ausgangspegel zu ändern, wenn das Erfassungs-
licht mit der gleichen Intensität empfangen wird.

5. Blatthandhabungsvorrichtung (1) nach Anspruch 1,
wobei die Steuereinheit (90) konfiguriert ist, um die
Einstellung der Erfassungseinheit (102) basierend
auf dem Material des zu detektierenden Bogens zu
ändern.

6. Blatthandhabungsvorrichtung (1) nach Anspruch 1,
wobei die Steuereinheit (90) konfiguriert ist, um die
Einstellung der Erfassungseinheit (102) basierend
darauf zu ändern, ob das Blatt einen Fensterteil hat,
der ein transparenter Teil oder ein halbtransparenter
Teil des Blatts ist.

7. Blatthandhabungsvorrichtung (1) nach Anspruch 1,
wobei die Steuereinheit (90) konfiguriert ist, um die

Einstellung der Erfassungseinheit (102) basierend
auf einer Position und/oder einer Größe eines Fens-
terteils zu ändern, das ein transparenter Teil oder
ein halbtransparenter Teil der Folie ist.

8. Blatthandhabungsvorrichtung (1) nach Anspruch 1,
die ferner umfasst:

eine Speichereinheit (70), konfiguriert zum
Speichern das Blatt eines vorbestimmten Typs,
wobei die Steuereinheit (90)konfiguriert ist, um
aus dem Speicher die Einstellung zu lesen, die
der Art des in der Speichereinheit (70) zu spei-
chernden Blatts entspricht, und die Einstellung
der Erfassungseinheit (102) basierend auf der
gelesenen Einstellung zu ändern.

9. Blatthandhabungsvorrichtung (1) nach Anspruch 1,
die ferner umfasst:

eine Betriebseinheit (91) zum Spezifizieren ei-
nes Blatttyps, wobei
die Steuereinheit (90) konfiguriert ist, um aus
dem Speicher eine Einstellung zu lesen, die der
Art des Blattes entspricht, das durch die Be-
triebseinheit (91) spezifiziert ist, und die Einstel-
lung der Erfassungseinheit (102) basierend auf
der gelesenen Einstellung zu ändern.

10. Blatthandhabungsvorrichtung (1) nach Anspruch 2,
wobei die Erfassungseinheit (102) ferner umfasst:

eine Sensoreinstelleinheit (140), konfiguriert
zum Einstellen des Ausgangspegels, und
eine Schwellwert-Einstelleinheit (130), konfigu-
riert zum Einstellen des Schwellenwerts,
wobei die Steuereinheit (90) konfiguriert ist, um
die Sensoreinstelleinheit (140) und die Schwel-
lenwerteinstelleinheit (130) zu steuern, um den
Ausgangspegel und/oder den Schwellenwert
basierend auf der Art des auf dem Transportweg
transportierten Blatts zu ändern.

11. Blatthandhabungsvorrichtung (1) nach Anspruch 2,
wobei

die Bestimmungseinheit (111, 112) umfasst:

eine erste Bestimmungseinheit (111), kon-
figuriert zum Bestimmen, ob das Blatt er-
kannt wird, indem der Ausgangspegel mit
einem ersten Schwellenwert verglichen
wird; und
eine zweite Bestimmungseinheit (112),
konfiguriert zum Bestimmen, ob das Blatt
erkannt wird, indem der Ausgabepegel mit
einem zweiten Schwellenwert verglichen
wird, der sich von dem ersten Schwellen-
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wert unterscheidet,

wobei die Steuereinheit (90) basierend auf der
Art des auf dem Transportweg transportierten
Blattes das von der ersten Bestimmungseinheit
(111) erhaltene Bestimmungsergebnis oder das
von der zweiten Bestimmungseinheit (112) er-
haltene Bestimmungsergebnis auswählt, und
das Blatt unter Verwendung eines ausgewähl-
ten Bestimmungsergebnisses erfasst.

Revendications

1. Appareil de manipulation de feuilles (1)
comprenant :

une unité de transport (30) configurée pour
transporter une feuille le long d’un chemin de
transport ;
une unité de reconnaissance (20) configurée
pour reconnaître un type de feuille transportée
par l’unité de transport (30) ;
une mémoire (92) ; et
une unité de commande (90),
caractérisé en ce que
l’appareil de manipulation de feuilles (1) com-
prend en outre une unité de détection (102) con-
figurée pour détecter la feuille transportée par
l’unité de transport (30), sur la base d’un
réglage ; dans lequel
la mémoire (92) est configurée pour stocker au
préalable une pluralité de réglages de l’unité de
détection (102) par type de feuille ; et
l’unité de commande (90) est configurée pour
modifier le réglage de l’unité de détection (102)
sur la base du type de feuille transportée par
l’unité de transport (30), dans lequel l’unité de
commande (90) est configurée pour lire à partir
de la mémoire (92) le réglage stocké au préala-
ble correspondant au type de feuille reconnu par
l’unité de reconnaissance (20) et modifier le ré-
glage de l’unité de détection (102) sur la base
du réglage lu.

2. Appareil de manipulation de feuilles (1) selon la re-
vendication 1, dans lequel l’unité de détection (102)
comprend

une unité de capteur (103) ayant une unité
d’émission de lumière (103a) configurée pour
émettre une lumière de détection et une unité
de réception de lumière (103b) configurée pour
recevoir la lumière de détection émise par l’unité
d’émission de lumière (103a) ; et
une unité de détermination (112) configurée
pour déterminer si une feuille est détectée en
comparant un niveau de sortie d’un signal de

sortie depuis l’unité de réception de lumière
(103b) avec une valeur de seuil,

dans lequel l’unité de commande (90) est configurée
pour modifier le réglage de l’unité de détection (102)
en changeant l’un parmi le niveau de sortie et la va-
leur de seuil, ou en changeant à la fois le niveau de
sortie et la valeur de seuil.

3. Appareil de manipulation de feuilles (1) selon la re-
vendication 2, dans lequel l’unité de commande (90)
est configurée pour modifier le niveau de sortie en
modifiant une intensité d’émission de la lumière de
détection émise par l’unité d’émission de lumière
(103a).

4. Appareil de manipulation de feuilles (1) selon la re-
vendication 2, dans lequel l’unité de commande (90)
est configurée pour changer le niveau de sortie en
changeant une sensibilité de capteur de l’unité de
capteur (103) pour changer le niveau de sortie lors-
que la lumière de détection ayant la même intensité
est reçue.

5. Appareil de manipulation de feuilles (1) selon la re-
vendication 1, dans lequel l’unité de commande (90)
est configurée pour modifier le réglage de l’unité de
détection (102) sur la base du matériau de la feuille
à détecter.

6. Appareil de manipulation de feuilles (1) selon la re-
vendication 1, dans lequel l’unité de commande (90)
est configurée pour modifier le réglage de l’unité de
détection (102) selon que la feuille a une partie de
fenêtre qui est une partie transparente ou une partie
semi-transparente de la feuille.

7. Appareil de manipulation de feuilles (1) selon la re-
vendication 1, dans lequel l’unité de commande (90)
est configurée pour modifier le réglage de l’unité de
détection (102) sur la base d’au moins une position
et une taille d’une partie de fenêtre qui est une partie
transparente ou une partie semi-transparente de la
feuille.

8. Appareil de manipulation de feuilles (1) selon la re-
vendication 1, comprenant en outre

une unité de stockage (70) configurée pour stoc-
ker la feuille d’un type prédéterminé,
dans lequel l’unité de commande (90) est con-
figurée pour lire dans la mémoire le réglage cor-
respondant au type de feuille à stocker dans
l’unité de stockage (70) et modifie le réglage de
l’unité de détection (102) sur la base du réglage
lu.

9. Appareil de manipulation de feuilles (1) selon la re-
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vendication 1, comprenant en outre

une unité d’opération (91) pour spécifier un type
de feuille, dans lequel
l’unité de commande (90) est configurée pour
lire à partir de la mémoire un réglage correspon-
dant au type de feuille spécifié par l’unité d’opé-
ration (91) et modifie le réglage de l’unité de dé-
tection (102) sur la base du réglage lu.

10. Appareil de manipulation de feuilles (1) selon la re-
vendication 2, dans lequel

l’unité de détection (102) comprend en outre
une unité de réglage de capteur (140) configu-
rée pour régler le niveau de sortie, et
une unité de réglage de valeur de seuil (130)
configurée pour régler la valeur de seuil,
dans lequel l’unité de commande (90) est con-
figurée pour commander l’unité de réglage de
capteur (140) et l’unité de réglage de valeur de
seuil (130) pour modifier au moins l’un parmi le
niveau de sortie et la valeur de seuil sur la base
du type de feuille transportée sur le chemin de
transport.

11. Appareil de manipulation de feuilles (1) selon la re-
vendication 2, dans lequel

l’unité de détermination (111, 112) comprend

une première unité de détermination (111)
configurée pour déterminer si la feuille est
détectée en comparant le niveau de sortie
avec une première valeur de seuil. ; et
une deuxième unité de détermination (112)
configurée pour déterminer si la feuille est
détectée en comparant le niveau de sortie
à une deuxième valeur de seuil différente
de la première valeur de seuil,

dans lequel l’unité de commande (90) sélection-
ne l’un parmi un résultat de détermination obte-
nu par la première unité de détermination (111)
et un résultat de détermination obtenu par la
deuxième unité de détermination (112) sur la
base du type de feuille transportée sur le chemin
de transport et détecte la feuille en utilisant un
résultat de détermination sélectionné.
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