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(54) Booklet medium-handling device

(57) A booklet medium-handling device having a
simplified structure which makes it possible to realize a
stable operation for closing a passbook. A page turning
mechanism (booklet medium-handling device) conveys
a passbook to a predetermined position in a state of a
movable guide raised to open part of an upper surface
of a conveying path. The page turning mechanism con-
veys the passbook until one end thereof is guided by the
movable guide in a state having one end thereof pushed

up by a pusher. After retracting the pusher from the con-
veying path, the page turning mechanism presses down
the passbook in a closing direction by inclining the mov-
able guide. The page turning mechanism supports a
page to be closed backward using a conveying roller and
the movable guide, thereby closing the passbook while
keeping the same folded at a sharp angle about a binding
stitch line portion.
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Description

FIELD

[0001] The embodiment discussed herein is related to
a booklet medium-handling device.

BACKGROUND

[0002] ATMs (Automated Teller Machines) and pass-
book-issuing machines installed in financial institutions,
etc. are equipped with a page turning device in order to
perform printing on a predetermined page of a passbook,
or return a received passbook after closing the same.
[0003] In general, a passbook is a booklet in which a
plurality of intermediate sheets are bound in a cover (in-
cluding a back cover), so that the page turning device
needs to perform both of operations for turning interme-
diate sheets which are flexible and soft and for turning
covers which are flexible and relatively hard (closing the
cover). To cope with turning of pages having different
properties, if a page turning mechanism for turning inter-
mediate sheets and that for turning a cover are separately
equipped, the page turning device becomes larger in
size. To prevent such a problem, there has been pro-
posed a page turning device that realizes both of oper-
ations for turning intermediate sheets and turning a cover
by one mechanism using a turning roller that swings (see
e.g. Japanese Laid-Open Patent Publication No.
2009-262368).
[0004] However, the proposed page turning device
has a complex mechanism that swings the turning roller,
and what is more, depending on a paper type of a pass-
book, the page-turning operation using the turning roller
sometimes causes a paper jam.
[0005] For example, when the operation for turning the
cover is performed, it is necessary to convey the cover
onto the top of the turning roller while rotating the turning
roller, which can cause a paper jam. Further, when turn-
ing back the cover, the passbook is conveyed while
swinging and rotating the turning roller, and hence a pa-
per jam can be also caused at this time.

SUMMARY

[0006] It is an object of the present invention to provide
a booklet medium-handling device having a simplified
structure which makes it possible to realize a stable op-
eration for closing a passbook.
[0007] According to an aspect of the invention, a book-
let medium-handling device comprises a conveying sec-
tion configured to convey a booklet medium, a movable
guide configured to be capable of being switched be-
tween a first state in which said movable guide forms part
of an upper surface of a conveying path such that said
movable guide guides conveying of the booklet medium,
a second state in which said movable guide is raised to
open the part of the upper surface of the conveying path

such that said movable guide can support one end of the
booklet medium, and a third state which is an intermedi-
ate state between the first state and the second state and
in which said movable guide is inclined such that said
movable guide can press down the booklet medium in a
direction of closing the booklet medium, a pusher con-
figured to push up the booklet medium from an underside
of the conveying path, and a controller configured to
cause, when said movable guide is in the first state, said
conveying section to convey the booklet medium in an
opened state to a predetermined position, thereafter
cause said movable guide to be switched from the first
state to the second state, cause, when said movable
guide is in the second state, said pusher to push up one
end of the booklet medium, cause said conveying section
to convey the booklet medium until the one end of the
booklet medium is guided by said movable guide in the
second state, thereafter cause said pusher to be retract-
ed from the conveying path and said movable guide to
be switched from the second state to the third state, and
cause, when said movable guide is in the third state, said
conveying section to convey the booklet medium pressed
down by said movable guide to a predetermined position.

BRIEF DESCRIPTION OF DRAWINGS

[0008]

FIG. 1 is a perspective view of a page turning device
according to an embodiment, in a conveying state;
FIG. 2 is a perspective view of the page turning de-
vice according to the embodiment, in a state in which
pushers are moved up, and a movable guide is
raised;
FIG. 3 is a top view of the page turning device ac-
cording to the embodiment, in the state in which the
pushers are moved up, and the movable guide is
raised;
FIG. 4 illustrates an example of the hardware con-
figuration of a page turning mechanism controller ac-
cording to the embodiment;
FIG. 5 is a schematic view of essential parts useful
in explaining a page turning mechanism according
to the embodiment;
FIG. 6 is a perspective view of a pusher mechanism
according to the embodiment;
FIG. 7 is an exploded perspective view of the pusher
mechanism according to the embodiment;
FIGS. 8A and 8B are views useful in explaining a
booklet-closing operation of the page turning mech-
anism according to the embodiment;
FIGS. 9A and 9B are views useful in explaining the
booklet-closing operation of the page turning mech-
anism according to the embodiment;
FIGS. 10A and 10B are views useful in explaining
the booklet-closing operation of the page turning
mechanism according to the embodiment;
FIG. 11 are views useful in explaining the booklet-
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closing operation of the page turning mechanism ac-
cording to the embodiment; and
FIG. 12 is a timing chart useful in explaining timings
of the booklet-closing operation of the page turning
mechanism according to the embodiment.

DESCRIPTION OF EMBODIMENTS

[0009] Embodiments of the present invention will be
explained below with reference to the accompanying
drawings, wherein like reference numerals refer to like
elements throughout. First, a description will be given of
an overview of a page turning device (booklet medium-
handling device) with reference to FIGS. 1 to 3. FIG. 1
is a perspective view of the page turning device according
to the embodiment, in a conveying state. FIG. 2 is a per-
spective view of the page turning device according to the
embodiment, in a state in which pushers are moved up
and a movable guide is raised. FIG. 3 is a top view of the
page turning device according to the embodiment, in the
state in which the pushers are moved up and the movable
guide is raised.
[0010] The page turning device 1 includes a page turn-
ing mechanism, and is mounted in an automated teller
machine or a passbook-issuing machine, as a page-turn-
ing unit. Further, the page turning device 1 is also capable
of closing a passbook in an opened state using the page
turning mechanism. Therefore, the page turning device
1 can also be regarded as a booklet-closing unit having
a booklet closing mechanism. The page turning device
1 further includes a printing mechanism, and is mounted
in an automated teller machine or a passbook-issuing
machine, as a recording and printing unit. The page turn-
ing device 1 is a device that turns pages of a passbook
(booklet medium) that is fed into a conveying path, and
closes a passbook in an opened state.
[0011] The page turning device 1 comprises a support
casing 2, movable guides 3 and 4, a conveying surface
5, a shaft 20, turning rollers 21a, 21b, and 21c, conveying
rollers 22a and 22b, a shaft 30, conveying rollers 31a
and 31b, and pushers 200a, 200b, and 200c. The page
turning device 1 further comprises a conveying motor
111, a mechanical cam motor 112, and a turning motor
113. The conveying motor 111 and the turning motor 113
are disposed at respective locations within frame lines
indicated by broken lines, which are hidden behind mech-
anism components for transmitting the drive force (see
FIG. 3).
[0012] The support casing 2 supports drive mecha-
nisms, such as the conveying motor 111, the mechanical
cam motor 112, the turning motor 113, and solenoids,
the shafts 20 and 30, other drive force-transmitting mech-
anisms, the conveying surface 5, and so on. Each of the
movable guides 3 and 4 is one plate-like member. Each
of the movable guides 3 and 4, which can be switched
between a closed state and an open state by the me-
chanical cam motor 112, forms part of the upper surface
of the conveying path when it is in the closed state, and

supports a page to be closed backward when it is in the
open state. The movable guides 3 and 4 are disposed
along the conveying path across the shaft 20. The con-
veying surface 5 is opposed to the movable guide 3
across the conveying path when the movable guide 3 is
in the closed state.
[0013] The shaft 20 supports the turning rollers 21a,
21b, and 21c, and the conveying rollers 22a and 22b.
The turning rollers 21a, 21b, and 21c are fixed to the
shaft 20, and are rotated as the turning motor 113 drives
the shaft 20 for rotation. The conveying rollers 22a and
22b are driven rollers which are driven for rotation by
conveying rollers (drive rollers: not illustrated) opposed
thereto across the conveying path. The conveying rollers
opposed to the conveying rollers 22a and 22b across the
conveying path are driven by the conveying motor 111.
[0014] The shaft 30 supports the conveying rollers 31a
and 31b. The conveying rollers 31a and 31b are drive
rollers which are fixed to the shaft 30, and are rotated as
the conveying motor 111 drives the shaft 30 for rotation.
The conveying rollers 31a and 31b are opposed to con-
veying rollers 41 (driven rollers: see FIG. 5) across the
conveying path.
[0015] The pushers 200a, 200b, and 200c are support-
ed on a shaft 290 (see FIG. 6), and are pivotally moved
as the mechanical cam motor 112 drives the shaft for
rotation. The pushers 200a, 200b, and 200c are moved
(protruded) from the conveying surface 5 into the con-
veying path or retract therefrom, along with rotation of
the shaft. When the pushers 200a, 200b, and 200c are
moved in from the conveying surface 5, the pushers
200a, 200b, and 200c guide a passbook 90 toward the
raised movable guide 3 by pushing up the same from
below. Further, when the pushers 200a, 200b, and 200c
are moved in from the conveying surface 5, the pushers
200a, 200b, and 200c bend the passbook 90 by pushing
up the same from below to thereby make it possible to
facilitate the turning of a page of the passbook 90 by the
turning rollers 21a, 21b, and 21c. The pushers 200a,
200b, and 200c are arranged on lines L1, L2, and L3,
respectively, such that they are located within the width
of the passbook 90 which is conveyed on the conveying
path. The pusher 200b is positioned at a laterally central
portion of the passbook 90 (line L2), and the pushers
200a and 200c are positioned at laterally opposite ends
of the passbook 90 (lines L1 and L3). The pusher 200c
is disposed on the line L3 which is on a magnetic stripe
91 of the passbook 90. The lines L1, L2, and L3 are in
an irregular arrangement in which the distance between
the lines L2 and L3 is narrower than that between the
lines L1 and L2. Further, the turning rollers 21a, 21b, and
21c are disposed on the lines L1, L2, and L3, respectively.
[0016] It should be noted that the passbook 90 used
here is configured as a booklet in which a plurality of
inside sheets which are relatively low in rigidity (soft) are
bound in a cover which is relatively high in rigidity (hard).
The passbook 90 is in an open state with a binding stitch
line portion in the center, and the cover of the passbook
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90 is formed with the belt-like magnetic stripe 91 having
a predetermined thickness. It is possible to record nec-
essary information in the magnetic stripe 91, and infor-
mation can be read from or written in the magnetic stripe
91 by a reader/writer, not illustrated.
[0017] Next, a description will be given of the hardware
configuration of the page turning device 1 with reference
to FIG. 4. FIG. 4 illustrates an example of the hardware
configuration of a page turning mechanism controller ac-
cording to the embodiment.
[0018] A page turning mechanism controller 100 is pro-
vided in the page turning device 1. It should be noted that
the page turning mechanism controller 100 may be
equipped in e.g. a PPR (Passbook Printer) unit having
not only the page turning mechanism, but also a magnetic
stripe-reading mechanism and a printing mechanism.
[0019] In the page turning mechanism controller 100,
a CPU (Central Processing Unit) 101 controls the above-
mentioned mechanisms. A RAM (Random Access Mem-
ory) 102, a ROM (Read Only Memory) 103, a communi-
cation interface 104, an input interface 105, and an output
interface 106 are connected to the CPU 101 via a system
bus 107.
[0020] The RAM 102 temporarily stores at least part
of a program of an OS (Operating System) and applica-
tion programs which the CPU 101 is caused to execute.
Further, the RAM 102 stores various data which are nec-
essary for processing by the CPU 101. The ROM 103
stores the OS program and the application programs.
The communication interface 104 is connected to other
controllers via a communication line. For example, the
communication interface 104 is connected to a main con-
troller that performs unified control of an automated teller
machine or a passbook-issuing machine.
[0021] The input interface 105 includes a plurality of
sensors, such as position-detecting sensors 108, 109,
and 110 for detecting positions of the turning rollers, a
booklet medium which is conveyed, and so on, and inputs
detection signals delivered from these various sensors.
The position-detecting sensors 108, 109, and 110 are
e.g. photo sensors which detect a booklet medium exist-
ing between a light-emitting element and a light-receiving
element based on a light-blocking state and a light-pass-
ing state thereof.
[0022] The output interface 106 outputs signals for
controlling the conveying motor 111, the mechanical cam
motor 112, the turning motor 113, and a solenoid 114.
The conveying motor 111, the mechanical cam motor
112, and the turning motor 113 are stepping motors,
which can be driven for clockwise rotation and counter-
clockwise rotation by the control signal. The solenoid 114
performs the stroke operation according to an ON-OFF
control signal.
[0023] With the above-described hardware configura-
tion, it is possible to realize the processing functions of
the present embodiment.
[0024] It should be noted that the page turning device
1 can be configured such that it comprises modules

formed by an FPGA (Field programmable Gate Array),
a DSP (Digital Signal Processor), etc., and can be also
configured to be without the CPU 101. In that case, the
page turning device 1 includes a nonvolatile memory
(e.g. EEPROM (Electrically Erasable and Programmable
Read Only Memory), a flash memory, a flash memory-
type memory card, etc.), which stores firmware of the
modules. It is possible to write the firmware in the non-
volatile memory via a transportable storage medium or
the communication interface 104. Thus, the page turning
device 1 can update the firmware by rewriting the
firmware stored in the nonvolatile memory.
[0025] Next, a description will be given of the arrange-
ment of the page turning mechanism included in the page
turning device 1, with reference to FIG. 5. FIG. 5 is a
schematic view of essential parts useful in explaining the
page turning mechanism according to the embodiment.
[0026] The page turning mechanism 10, as a mecha-
nism for conveying the passbook 90, includes the con-
veying surface 5, the conveying rollers 31 and conveying
rollers 51 and 61 as drive rollers, and the conveying roll-
ers 22 and conveying rollers 41 and 71 as driven rollers.
Each conveying roller 61 is opposed to an associated
one of the conveying rollers 71 across the conveying path
(first pair of conveying rollers), each conveying roller 51
is opposed to an associated one of the conveying rollers
22 across the conveying path (third pair of conveying
rollers), and each conveying roller 31 is opposed to an
associated one of the conveying rollers 41 across the
conveying path (second pair of conveying rollers).
[0027] Further, the conveying path is formed by a con-
veying path upper surface and a conveying path lower
surface. The conveying path upper surface is formed by
the movable guides 3 and 4, and a guide 6, and the con-
veying path lower surface is formed by the conveying
surface 5, and pushers 200 and 300.
[0028] The page turning mechanism 10 includes one
page turning mechanism (first page turning mechanism)
comprising the movable guide 3, the conveying surface
5, the guide 6, the turning rollers 21, the conveying rollers
22, 31, 41, and 51, and the pushers 200. Further, the
page turning mechanism 10 includes the other page turn-
ing mechanism (second page turning mechanism) com-
prising the movable guide 4, the conveying surface 5,
the guide 6, the turning rollers 21, the conveying rollers
22, 51, 61, and 71, and the pushers 300. That is, the
page turning mechanism 10 has two page turning mech-
anisms that share the turning rollers 21 and the conveying
rollers 22 and 51 therebetween. Further, the page turning
mechanism 10 has two booklet-closing mechanisms that
share the turning rollers 21, and the conveying rollers 22,
31, 41, 51, 61, and 71. The page turning mechanism 10
has the booklet-closing mechanisms which are opposed
to each other (oriented in different directions), whereby
it is possible to close the passbook 90 in a manner point-
ing the binding stitch line portion in any directions.
[0029] Hereinafter, to simplify the description, a de-
scription will be given of the first page turning mechanism
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but a description of the second page turning mechanism
that performs the same operation is omitted. It should be
noted that one of the first and second page turning mech-
anisms performs a page-turning operation for paging for-
ward, in a sharing manner, and the other performs a
page-turning operation for paging backward, in a sharing
manner. For example, the first page turning mechanism
performs the page-turning operation for paging forward,
in a sharing manner and the second page turning mech-
anism performs the page-turning operation for paging
backward, in a sharing manner.
[0030] Further, one of the first and second page turning
mechanisms performs a booklet-closing operation for
closing a booklet such that the front cover is positioned
on the top side, in a sharing manner, and the other per-
forms a booklet-closing operation for closing the booklet
such that the back cover is positioned on the top side, in
a sharing manner. For example, the first page turning
mechanism performs the booklet-closing operation for
closing the booklet such that the front cover is positioned
on the top side, in a sharing manner, and the second
page turning mechanism performs the booklet-closing
operation for closing the booklet such that the back cover
is positioned on the top side, in a sharing manner.
[0031] Each conveying roller 51 is rotatably fixed to a
shaft, not illustrated, which transmits the driving force
from the conveying motor 111. The conveying roller 51
can be moved up and down with respect to the conveying
path by the driving force from the mechanical cam motor
112. When conveying the passbook 90, the conveying
roller 51 has its roller surface brought into contact with
the passbook 90 to urge the passbook 90 between the
conveying roller 51 and the conveying roller 22, and ro-
tates to move the passbook 90 along the conveying path.
[0032] The conveying roller 22 is rotatably supported
on the shaft 20 and is driven by the rotation of the con-
veying roller 51. The turning roller 21 is rotatably fixed to
the shaft 20 which transmits the driving force from the
turning motor 113. The turning roller 21 is fixed to the
shaft 20 which supports the conveying roller 22. The turn-
ing roller 21 is formed of an elastic material having a
relatively high frictional force, such as rubber, and in-
cludes a main body having a substantially fan-shaped
cross section, and a curved surface portion of the fan-
shaped part forms a friction contact surface which is
brought into contact with a page to be turned. Along with
rotation of the shaft 20, the turning roller 21 has its curved
friction contact surface brought into contact with the page
to be turned to produce friction therebetween. It should
be noted that the plurality of (e.g. three) turning rollers
21 are provided on the shaft at the same mounting angle,
and simultaneously press down the passbook 90 at a
plurality of points (e.g. three points: left, right and center).
Further, the distance from the friction contact surface to
the center of the shaft is made larger than a radius of the
conveying roller 22. Further, the conveying surface 5 has
a recess formed in the vicinity of the turning roller 21 so
as not to interfere with the turning roller 21.

[0033] Each conveying roller 31 is rotatably fixed to
the shaft 30 which transmits the driving force from the
conveying motor 111. When conveying the passbook 90,
the conveying roller 31 has its roller surface brought into
contact with the passbook 90 to urge the passbook 90
between the conveying roller 31 and an associated one
of the conveying rollers 41, and rotates to move the pass-
book 90 along the conveying path. Each conveying roller
41, which is rotatably supported on a shaft, can be moved
up and down with respect to the conveying path, and is
driven by the rotation of the conveying roller 31.
[0034] Each pusher 200 is rotatably fitted on the shaft
290 which transmits the driving force from the mechanical
cam motor 112 and can be moved up and down with
respect to the conveying path. Along with rotation of the
shaft 290, the pusher 200 has a pusher main body thereof
brought into contact with a portion of the back cover of
the passbook 90 corresponding to a page to be turned
and then pushes up the passbook 90. Details of the push-
er 200 will be described hereinafter.
[0035] The movable guide 3 can be switched between
the closed state and the open state by a driving force
from the mechanical cam motor 112 and forms the upper
surface of the conveying path in the closed state thereof.
The movable guide 3 avoids interference with the pass-
book 90 pushed up by the pusher 200 when it is in the
open state. Further, the movable guide 3 supports a page
turned up by the turning roller 21. The conveying surface
5 and the guide 6 form a fixed passbook-sliding surface.
The fixed passbook-sliding surface extends in a forward-
rearward direction of the conveying path in a manner
avoiding areas where the passbook 90 can interfere with
movable members, and forms part of the conveying path.
[0036] Next, a detailed description will be given of a
pusher mechanism with reference FIGS. 6 and 7. FIG. 6
is a perspective view of the pusher mechanism according
to the embodiment. FIG. 7 is an exploded perspective
view of the pusher mechanism according to the embod-
iment. The pusher mechanism comprises the pusher 200
and a drive unit which drives the pusher 200. The drive
unit comprises the mechanical cam motor 112 (drive de-
vice) and the shaft (drive section) 290 which transmits
the driving force from the mechanical cam motor 112.
[0037] The pusher 200 comprises the pusher main
body 210, a pusher guide (base portion) 220, and a spring
230. The pusher main body 210 is pivotally supported on
the shaft 290 which is inserted through a shaft insertion
hole 218. The pusher main body 210 has a contact sur-
face 211, a contact surface 212, a conveying surface
213, a tapered surface 214, a conveying surface 215,
and a tapered surface 216, on a side toward the convey-
ing surface 5. The conveying surface 213, the tapered
surface 214, and the conveying surface 215 are substan-
tially flush with the conveying surface 5 when the pusher
200 is in a state retracted from the conveying path 5. The
tapered surfaces 214 and 216 each have a predeter-
mined inclination with respect to the conveying surface
215 in order to reduce conveying resistance of the pass-
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book 90. During the page-turning operation, the contact
surface 212 is brought into contact with the passbook 90,
which is an object to be pushed up, when the pusher 200
is in a state moved into the conveying path from the con-
veying surface 5. During the passbook-closing operation,
the contact surface 212 is brought into contact with the
cover of the passbook 90, which is an object to be closed,
when the pusher 200 is in the state moved into the con-
veying path from the conveying surface 5.
[0038] The pusher guide 220 is a member formed by
bending a plate-shaped sheet metal member, and has a
first recess 223, which is U-shaped in cross section, at
a central portion thereof, a second recess 224, which is
U-shaped in cross section, at one end adjacent to the
first recess 223, and a spring placing portion 225, which
is tongue-shaped, at the other end adjacent to the first
recess 223. The first recess 223 has stopper portions
221 on opposite sides of a bottom thereof. The first recess
223 prevents the pusher guide 220 from interfering with
a drive shaft (shaft) of other movable members when the
pusher 200 is in a state not protruded from the conveying
surface 5. The second recess 224 has a guide hole 222
in a bottom thereof. The pusher guide 220 is fixed to the
shaft 290 by inserting the shaft 290 through the second
recess 224, inserting a small screw 240 through the guide
hole 222, and screwing the screw 240 into a screw hole
291. The spring 230 is placed (supported) on the spring
placing portion 225.
[0039] The pusher main body 210 is supported by the
spring 230 formed by a compression spring. The rotation
of the shaft 290 is transmitted to the pusher main body
210 via the pusher guide 220 and the spring 230 inter-
posed between the pusher guide 220 and the pusher
main body 210. At this time, if load larger than a prede-
termined load is placed on the pusher main body 210,
an amount of pivotal movement of the pusher main body
210 is limited to less than an amount of pivotal movement
of the shaft 290 and the pusher guide 220 due to elastic
deformation (compression) of the spring 230. Therefore,
the sprig 230 functions as a pivotal movement amount
(displacement amount)-limiting section which limits the
amount of pivotal movement of the pusher main body
210. It should be noted that the spring 230 may be a
torsion spring, a helical extension spring or any other like
spring, and is not limited to a spring, but may be rubber,
urethane, or any other like elastic member, insofar as it
limits the displacement amount by elastic deformation.
[0040] Limit amount-restricting portions 217 are in the
form of window frames that open in the pusher main body
210, and limit an amount of pivotal movement of the push-
er main body 210 relative to the pusher guide 220 by
being brought into abutment with the stopper portions
221 which move within the respective window frames.
Each limit amount-restricting portion 217 is brought into
abutment with an associated one of the stopper portions
221 via a lower end of the window frame thereof when
the pusher main body 210 is in a state having no load
placed thereon, and is brought into abutment with the

associated stopper portion 221 via an upper end of the
window frame thereof when the pusher main body 210
is in a state having load larger than the predetermined
load placed thereon.
[0041] The stopper portions 221 which are brought into
abutment with the respective limit amount-restricting por-
tions 217 via the upper ends of the window frames with
the spring 230 being compressed by not less than a pre-
determined amount support the pusher main body 210,
in cooperation with the spring 230. Therefore, the spring
230 is never compressed by more than a predetermined
amount. Thus, the limit amount-restricting portions 217
have a function of restricting the limit amount of pivotal
movement of the pusher main body 210 which the spring
230 limits, within a predetermined range.
[0042] As described above, since the amount of pivotal
movement of the pusher main body 210 relative to the
pusher guide 220 is increased according to the load
placed on the contact surface 212, the pusher main body
210 can adjust the amount of bend of the passbook 90
pushed up thereby within the predetermined range. More
specifically, when the passbook 90 pushed up by the
pusher main body 210 is thin, the load placed on the
contact surface 212 is small, so that the pusher main
body 210 is pivoted by an amount of pivotal movement
equal to the amount of pivotal movement of the pusher
guide 220. When the passbook 90 pushed up by the
pusher main body 210 is thick, the load placed on the
contact surface 212 is large, so that the pusher main
body 210 is pivoted by less than the amount of pivotal
movement of the pusher guide 220.
[0043] Further, when performing the operation for clos-
ing the passbook 90, the pusher main body 210 can be
brought into contact with the passbook 90 also via the
contact surface 211 by increasing the amount of pivotal
motion of the shaft 290. At this time, the pusher main
body 210 is subjected to load in a direction substantially
perpendicular to a direction of deforming the spring 230.
Further, when the pusher main body 210 is subjected to
load due to the sliding resistance of the passbook 90, the
limit amount-restricting portions 217 restrict the limit
amount of pivotal movement of the pusher main body
210 within the predetermined range, and hence the con-
tact surface 211 is properly brought into contact with the
passbook 90.
[0044] Next, a description will be given of an example
of the booklet-closing operation of the page turning
mechanism 10 when closing the passbook 90 in an
opened state, with reference to FIGS. 8 to 12. FIGS. 8
to 11 are views useful in explaining the booklet-closing
operation of the page turning mechanism according to
the embodiment. FIG. 12 is a timing chart useful in ex-
plaining timings of the booklet-closing operation of the
page turning mechanism according to the embodiment.
[0045] The page turning mechanism controller 100 re-
ceives a passbook-closing instruction from a main con-
troller to start the passbook-closing operation. The page
turning mechanism controller 100 drives the conveying
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motor 111 for counterclockwise rotation at timing p1 to
convey the passbook 90 drawn in by the page turning
mechanism 10 toward the right as viewed in the figure
(see FIG. 8A). At this time, the conveying roller pair
formed by the conveying rollers 61 and 71 and the con-
veying roller pair formed by the conveying rollers 22 and
51 hold and convey the passbook 90 in a sandwiching
manner, respectively. When the passbook 90 is con-
veyed to a predetermined position, the position-detecting
sensor 108 disposed on the conveying path detects the
passbook 90, and is switched from OFF to ON (timing p2).
[0046] The page turning mechanism controller 100 re-
ceives a detection signal delivered from the position-de-
tecting sensor 108 (passbook detection signal) to drive
the mechanical cam motor 112 for counterclockwise ro-
tation (timing p3). Then, the page turning mechanism
controller 100 drives the mechanical cam motor 112 for
the counterclockwise rotation by a predetermined
number of steps, and then stops the same (timing p4).
This changes the position of the movable guide 3 such
that the movable guide 3 is raised from the closed state
(first state) in which the movable guide 3 forms part of
the upper surface of the conveying path into the open
state (second state) in which the movable guide 3 opens
part of the upper surface of the conveying surface. Fur-
ther, the pusher 200 is brought into contact with the pass-
book 90 via the contact surface 211 to push up one end
of the passbook 90 in the opened state. Further, the con-
veying roller 51 is retracted from the conveying path (see
FIG. 8B).
[0047] The page turning mechanism controller 100
drives the conveying motor 111 for counterclockwise ro-
tation at timing p5 to further convey the passbook 90
toward the right as viewed in FIG. 8B. The passbook 90
is conveyed while the one end thereof is being pushed
up by the pusher 200, and hence the one end of the
passbook 90 is conveyed toward the raised movable
guide 3 above the conveying path. The one end of the
passbook 90 is brought into contact with the movable
guide 3, and then is slid onto the top of the movable guide
3 while being slid upward. The page turning mechanism
controller 100 drives the conveying motor 111 for coun-
terclockwise rotation by a predetermined number of steps
and then stop the same (timing p6). At this time, the one
end of the passbook 90 is supported on the top of the
movable guide 3. The conveying roller 22 is brought into
contact with portions across the binding stitch line portion
of the passbook 90 (see FIG. 9A).
[0048] The page turning mechanism controller 100
drives the mechanical cam motor 112 for clockwise ro-
tation at timing p7. The page turning mechanism control-
ler 100 drives the mechanical cam motor 112 for clock-
wise rotation by a predetermined number of steps, and
then stops the same (timing p8). This causes the pusher
200 to be retracted from the conveying path. Further, the
conveying roller 51 is moved into the conveying path,
and is opposed to the conveying roller 22 across the
passbook 90. The page turning mechanism controller

100 drives the conveying motor 111 for counterclockwise
rotation at timing p9 to further convey the passbook 90
toward the right as viewed in FIG. 9B. The page turning
mechanism controller 100 drives the conveying motor
111 for counterclockwise rotation by a predetermined
number of steps, and then stops the same (timing p10).
At this time, the passbook 90 is stopped at a position
where the passbook 90 has passed by a distance ap-
proximately equal to the radius of the conveying roller 22
from the position where the conveying roller 22 and the
binding stich line portion are brought into contact with
each other (see FIG. 9B).
[0049] The page turning mechanism controller 100
starts to drive the turning motor 113 for counterclockwise
rotation at timing p11. The page turning mechanism con-
troller 100 drives the turning motor 113 for counterclock-
wise rotation by a predetermined number of steps, and
then stops the same (timing p12). This causes the turning
roller 21 to be retracted from the initial position to a po-
sition (retracted position) where the turning roller 21 is
not brought into contact with the passbook 90 during the
closing operation.
[0050] The page turning mechanism controller 100
starts to drive the mechanical cam motor 112 for clock-
wise rotation at timing p13. Then, the page turning mech-
anism controller 100 drives the mechanical cam motor
112 for clockwise rotation by a predetermined number of
steps, and then stops the same (timing p14). This chang-
es the position of the movable guide 3 such that it is fallen
from the open state (second state) in which the movable
guide 3 is raised to open part of the upper surface of the
conveying surface into an inclined state in which the mov-
able guide 3 is an intermediate state between the open
state and the closed state (third state) (see FIG. 10A).
The movable guide 3 falls from the raised state in which
the one end of the passbook 90 is supported on the top
of the movable guide 3, to thereby place the one end side
of the passbook 90 in the opened state over the convey-
ing roller 22. At this time, the movable guide 3 is brought
into contact with a portion of the passbook 90, which is
closer to the one end than a portion of the opened pass-
book 90 with which the conveying roller 22 is brought into
contact.
[0051] As a result, the passbook 90 is closed backward
at a sharp angle about the binding stitch line portion in
the center before the binding stitch line portion is held
between the conveying roller pair formed by the convey-
ing rollers 31 and 41 in a sandwiching manner.
[0052] As described above, since the movable guide
3 presses down the portion, which is more shifted toward
the one end, of the passbook 90 in the opened state by
the pivotal movement, compared with a case where the
binding stitch line portion of the passbook 90 or its vicinity
is pressed down, it is possible to reduce the load placed
on the passbook 90. This reduces the possibility that the
load placed on the passbook 90 becomes too large, caus-
ing the passbook 90 to be moved out, whereby the page
turning mechanism 10 fails to perform the passbook-clos-
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ing operation.
[0053] The movable guide 3 is driven by the mechan-
ical cam motor 112 at this time, and hence it is possible
to place larger load on the passbook 90 than when press-
ing the passbook 90 with the self weight of the movable
guide 3. Therefore, even when the paper type of the pass-
book 90 is flexible and relatively hard, the movable guide
3 can properly perform the operation for closing the pass-
book 90. Further, even when the passbook 90 has a lot
of pages to be closed, the movable guide 3 can properly
perform the operation for closing the passbook 90.
[0054] Further, the movable guide 3 in the inclined
state is spaced from the conveying roller 22 with a pre-
determined gap. For example, the predetermined gap is
set to a value larger than a thickness of pages on one
open side which are to be closed of the passbook 90. It
should be noted that the size of the gap can be varied
according to a type of the passbook 90 and the position
of opened pages thereof.
[0055] The page turning mechanism controller 100
drives the conveying motor 111 for counterclockwise ro-
tation at timing p15 to further convey the passbook 90
toward the right as viewed in FIG. 10B. At this time, the
conveying roller pair formed by the conveying rollers 31
and 41 and the conveying roller pair formed by the con-
veying rollers 22 and 51 hold and convey the passbook
90 in a sandwiching manner (see FIG. 10B). At this time,
the passbook 90 is closed backward at a sharp angle
about the binding stitch line portion in the center, which
prevents the load placed on the conveying rollers 31 and
41 from becoming too large when conveying the pass-
book 90.
[0056] The page turning mechanism controller 100
drives the conveying motor 111 for counterclockwise ro-
tation by a predetermined number of steps, and then
stops the same (timing p16). At this time, the passbook
90 is held by the conveying roller pair formed by the con-
veying rollers 31 and 41 in a sandwiching manner, and
the end of the open side of the closed passbook 90 (op-
posite to the binding stitch line portion in a closed state
of the passbook 90) is positioned between the conveying
roller pair formed by the conveying rollers 31 and 41 and
the conveying roller pair formed by the conveying rollers
22 and 51.
[0057] The passbook 90 being conveyed has the
closed cover (including intermediate sheets, if any) slid
between the conveying roller 22 and the movable guide
3. Therefore, the passbook 90 is only conveyed such that
the passbook 90 is drawn into the conveying roller pair
formed by the conveying rollers 31 and 41, so that too
large load is prevented from being applied to the closed
cover. As a result, the page turning mechanism 10 re-
duces the possibility of causing a paper jam of the pass-
book 90.
[0058] The page turning mechanism controller 100
drives the mechanical cam motor 112 for clockwise ro-
tation at a timing p17. Then, the page turning mechanism
controller 100 drives the mechanical cam motor 112 for

clockwise rotation by a predetermined number of steps,
and then stops the same (timing p18). This changes the
position of the movable guide 3 from the state in which
the movable guide 3 is inclined, which is the intermediate
state between the open state and the closed state (third
state), into the closed state in which the movable guide
3 forms part of the upper surface of the conveying path
(first state).
[0059] The page turning mechanism controller 100
drives the turning motor 113 for clockwise rotation at tim-
ing p19. The page turning mechanism controller 100
drives the turning motor 113 for clockwise rotation by a
predetermined number of steps, and then stops the same
(timing p20). This causes the turning roller 21 to return
from a retracted position to the initial position (see FIG.
11).
[0060] Thereafter, the page turning mechanism con-
troller 100 drives the conveying motor 111 for clockwise
rotation at timing p21. Then, the page turning mechanism
controller 100 drives the conveying motor 111 for clock-
wise rotation by a predetermined number of steps, and
then stops the same (timing p22). At this time, the con-
veying roller pair formed by the conveying rollers 31 and
41, the conveying roller pair formed by the conveying
rollers 22 and 51, and the conveying roller pair formed
by the conveying rollers 61 and 71 hold and convey the
passbook 90 in a sandwiching manner. The passbook
90 is conveyed to a position where the passbook 90 is
discharged from the page turning mechanism 10.
[0061] As described above, the page turning mecha-
nism 10 can perform the operation for stably closing the
passbook 90 by the simple structure.
[0062] Further, the page turning mechanism 10 can
perform the booklet-closing operation not only from a
state in which only one cover is to be closed but also from
any pages of the passbook 90. Therefore, during the
booklet-closing operation, the page turning operation is
not necessary and hence the page turning mechanism
10 can reduce the processing time of the booklet-closing
operation.
[0063] Further, if the page turning mechanism 10 con-
figured as above is mounted in an automated teller ma-
chine or a passbook-issuing machine, it is possible to
reduce the time necessary to provide services.
[0064] It should be noted that during the process of
changing the movable guide 3 from the second state to
the third state, the page turning mechanism controller
100 may repeatedly carry out an operation for opening
and closing the movable guide 3. By performing this re-
peating operation, it is possible to make the passbook
90 flexible and soft, whereby it is possible to further re-
duce load on the operation of conveying the passbook 90.
[0065] Although the pusher 200 is protruded into the
conveying path by the pivotal movement, the pusher 200
may be protruded into the conveying path by linear move-
ment in the vertical direction.
[0066] In the present embodiment, there is shown an
example in which the mechanical cam motor 112 is driven

13 14 



EP 2 412 539 A2

9

5

10

15

20

25

30

35

40

45

50

55

for counterclockwise rotation or clockwise rotation to
thereby move the movable guide 3, move or retract the
conveying roller 51 into or from the conveying path, and
move or retract the pusher 200 into or from the conveying
path. However, depending on the drive force-transmitting
mechanism, such as a cam, it is also possible to control
the mechanical cam motor 112 by one of counterclock-
wise rotation and clockwise rotation.
[0067] Although the description has been given using
the passbook 90 as an example of a booklet medium,
any other suitable medium can be handled insofar as it
is a booklet type medium, like a passport.
[0068] Although the description has been given of the
embodiment in which the page turning device 1 includes
a page turning mechanism, and an opened passbook is
closed using the page turning mechanism, the booklet
closing mechanism may be provided separately from the
page turning mechanism.
[0069] According to the above-described booklet me-
dium-handling device, a simplified structure thereof
makes it possible to realize a stable operation for closing
a passbook.
[0070] All examples and conditional language recited
herein are intended for pedagogical purposes to aid the
reader in understanding the invention and the concepts
contributed by the inventor to furthering the art, and are
to be construed as being without limitation to such spe-
cifically recited examples and conditions, nor does the
organization of such examples in the specification relate
to a showing of the superiority and inferiority of the in-
vention. Although the embodiments of the present inven-
tions have been described in detail, it should be under-
stood that various changes, substitutions, and alterations
could be made hereto without departing from the spirit
and scope of the invention.

Claims

1. A booklet medium-handling device comprising:

a conveying section configured to convey a
booklet medium;
a movable guide configured to be capable of be-
ing switched between a first state in which said
movable guide forms part of an upper surface
of a conveying path such that said movable
guide guides conveying of the booklet medium,
a second state in which said movable guide is
raised to open the part of the upper surface of
the conveying path such that said movable guide
can support one end of the booklet medium, and
a third state which is an intermediate state be-
tween the first state and the second state and
in which said movable guide is inclined such that
said movable guide can press down the booklet
medium in a direction of closing the booklet me-
dium;

a pusher configured to push up the booklet me-
dium from an underside of the conveying path;
and
a controller configured to cause, when said mov-
able guide is in the first state, said conveying
section to convey the booklet medium in an
opened state to a predetermined position, there-
after cause said movable guide to be switched
from the first state to the second state, cause,
when said movable guide is in the second state,
said pusher to push up one end of the booklet
medium, cause said conveying section to con-
vey the booklet medium until the one end of the
booklet medium is guided by said movable guide
in the second state, thereafter cause said pusher
to be retracted from the conveying path and said
movable guide to be switched from the second
state to the third state, and cause, when said
movable guide is in the third state, said convey-
ing section to convey the booklet medium
pressed down by said movable guide to a pre-
determined position.

2. The booklet medium-handling device according to
claim 1,
wherein said conveying section comprises:

a first pair of conveying rollers vertically opposed
to each other across the conveying path;
a second pair of conveying rollers vertically op-
posed to each other across the conveying path,
at respective locations apart from the first pair
of conveying rollers by a predetermined dis-
tance in a conveying direction; and
a third pair of conveying rollers vertically op-
posed to each other across the conveying path,
at respective locations between the first pair of
conveying rollers and the second pair of con-
veying rollers in the conveying direction.

3. The booklet medium-handling device according to
claim 1 or 2, wherein said movable guide in the third
state is inclined in a manner spaced from one of the
third pair of conveying rollers, which is positioned
above the conveying path, with a predetermined gap.

4. The booklet medium-handling device according to
any one of the preceding claims, wherein said mov-
able guide in the third state is brought into contact
with a portion of the booklet medium, which is closer
to the end of the booklet medium in the opened state
than a portion thereof with which the one of the third
pair or conveying rollers, which is positioned above
the conveying path, is brought into contact.

5. The booklet medium-handling device according to
any one of the preceding claims, wherein the third
pair of conveying rollers are formed by a drive roller
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positioned under the conveying path and a driven
roller positioned above the conveying path, and
wherein when the booklet medium pressed down by
said movable guide is conveyed to a predetermined
position in the third state of said movable guide, the
driven roller is brought into contact with the booklet
medium in a state in which the drive roller is retracted
from the conveying path.

6. The booklet medium-handling device according to
any one of claims 1 to 5, wherein said controller caus-
es said movable guide to repeatedly operate to open
and close between the second state and the third
state, and thereafter switches said movable guide
from the second state to the third state.
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