
(12) STANDARD PATENT (11) Application No. AU 2009203335 B2
(19) AUSTRALIAN PATENT OFFICE

(54) Title
Paper sheet treating apparatus

(51) International Patent Classification(s)
B65H9/00 (2006.01) G07D 11/00 (2006.01)

(21) Application No: 2009203335 (22) Date of Filing: 2009.01.09

(87) WIPO No: W009/088090

(30) Priority Data

(31) Number (32) Date (33) Country
2008-004316 2008.01.11 JP

(43) Publication Date: 2009.07.16
(44) Accepted Journal Date: 2013.03.07

(71) Applicant(s)
Universal Entertainment Corporation

(72) Inventor(s)
Nireki, Takao

(74) Agent / Attorney
Davies Collison Cave, Level 15 1 Nicholson Street, MELBOURNE, VIC, 3000

(56) Related Art
JP 2000-185846 
JP 2002-279487 
JP 02-178897



(12) Λ It ϊοντ £ ft 11 BgtB JM

(19)

(43) SI&&M 0
2009 ¢7 £ 16 B (16.07.2009) PCT (io)

WO 2009/088090 Al

(51)
B65H9/00 (2006.01) G07D 11/00 (2006.01)

(72)
(75)

(21) PCT/JP2009/050259

(22) SKHBSIB: 2009 ¢1 g9 B (09.01.2009) (74)

(25) ΒΙ(8ΐΒϋθΒΒ§: S ^qp

(26) 0 ^qp (81)

(30) fiSfeH’T— %: 
4WJO2008-004316 2008 ¢1 11 0(11.01.2008) JP

(71) tBGBA(#BI£l$<±T<Djt3tBllcolAT): ftlb-tf
«iCastt (ARUZE Corp.) [JP/JP]; τ 1350063 K«fi5 
>TXEWBJ1 3 T g 1 Sift 2 5 Tokyo (JP).

«ii/UliA (ifcBllcolAT©^): «ft 
(NIREKI, Takao) [JP/JP]; τ 1350063 MlptlUlMEW 
Bft 3 T g 1 Sift 2 5 Tokyo (JP).
ftSft: fSJII (gjt (AIKAWA, Toshihiko); τ 1710022 
M^iRBftEffi;t!l^-Tg 1 2>5^Μ3Φΐ?Ε 
JL· Tokyo (JP).
is^ii (a^roftiAPBU x
rT IB): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG, 
BH, BR, BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, 
DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, 
GM, GT, HN, HR, HU, ID, IL, IN, IS, KE, KG, KM, KN, 
KP, KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, 
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,

(54) Title: PAPER SHEET TREATING APPARATUS

(54) ^B^(Z)€^:

[08]

w
o 

20
09

/0
88

09
0 a

i lll
lll
lll

lll
lll

lll
lll

lll
lll

lll
lll

lll
lll

[Rllc^WRr^T'fc y, LT»»©)
0 A , 3 Ο B ) £1ix.TlA-So u

30b

(57) Abstract: Disclosed is a 
banknote treating apparatus capable 
of correcting the inclination of 
banknotes, when inserted into a slot, 
with respect to a transfer direction. 
The banknote treating apparatus 
(1) comprises a pair of movable 
members (30A and 30B) capable 
of moving in the center direction 
of a transfer passage, on which the 
banknotes are transferred by a motor 
(40), for regulating the side edges 
of the banknotes to be transferred, 
thereby to correct the inclinations 
of the banknotes with respect to 
the transfer direction. The pair of 
movable members (30A and 30B) 
have been moved by the drive source 
(40), before the banknotes reach the 
movable members (30A and 30B), 
in the center direction of the transfer 
passage to the positions, at which 
the distance between one movable 
member and the other movable 
member is shorter than the width of 
the banknotes.
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Field

[0001]

The present invention relates to a paper sheet 
processing apparatus (or paper sheet treating apparatus) in 
which bills, cards, coupon tickets, and so on (hereafter 
collectively referred to as "paper sheet") are prevented 
from being jammed at an insertion slot thereof.

Background

[0002]

In general, a bill processing apparatus, which is one 
of the embodiments of the paper sheet processing apparatus, 
is incorporated into a service device such as a game medium 
rental machine installed in a game hall, a vending machine 
or a ticket-vending machine installed in a public space, or 
the like which identifies the validity of a bill inserted 
from a bill insertion slot by a user and provides various 
types of products and services in accordance with a value of 
the bill having been judged as valid. Such a bill 
processing apparatus comprises a bill conveyance mechanism 
that conveys a bill inserted into a bill insertion slot, 
operation equipments such as a bill identification part that 
conducts validity judgment (or also referred to as 
authenticity judgment) whether the bill to be conveyed is 
valid or not, etc., and control means which drives and 
controls such operation equipments.
[0003]

Here, the bill identification part is configured to 
read a bill in a traveling state by an identification sensor
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such as a line sensor, to compare its output with legitimate
data having been stored in advance, and to judge the
validity. In order to read all bills at a uniform level, it
is required to convey the bills in an exact state that the

not allowed to pass obliquely (to correct
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bills are
inclination
hereinafter

of the bills to a 
being referred to as

traveling direction, 
"skew correction").

Further, since widths of bills may be different by the kind 
of the bills, it is necessary to feed a bill into the bill 
identification part as the bill is exactly and accurately 
positioned (e.g., centering and the like).
[0004]

A bill processing apparatus may have a skew correction 
mechanism that positions a bill in an exact state with 
respect to the bill identification part as described above. 
In this technology, a pair of movable pieces, each of which 
has a cross section of a general U-shape, is provided on a 
bill traveling route so as to regulate both side edges of a 
bill to be conveyed, and an alignment motor is driven at a 
stage that the bill is located between the pair of movable 
pieces so as to move the movable pieces in directions such 
that both pieces come closer with each other. Then, the 
pair of movable pieces driven to move in such directions 
that both pieces come closer with each other by the 
alignment motor touch both side edges of the bill and 
deformation resistance force of the bill becomes greater 
than that caused by holding torque of the alignment motor 
such that step-out or skidding occurs in the alignment 
motor, whereby the pair of movable pieces cannot move such 
that the center of the bill is aligned to the center of the 
traveling route (skew of the bill is also eliminated at the
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same time).
[0005]

It is desired to address or ameliorate one or more 
disadvantages or limitations associated with the prior art, 
or to at least provide a useful alternative.

SUMMARY

[0006]

In accordance with at least one embodiment of the 
present invention, there is provided a paper sheet 
processing apparatus which performs a skew correction of a 
paper sheet inserted and conveyed, comprising:

an insertion slot into which the paper sheet is 
inserted;

a skew correction mechanism which performs the skew
correction of the paper sheet inserted from the insertion
slot;

a traveling route which extends from the insertion
slot to an entrance of the skew correction mechanism and
through which the paper sheet is conveyed;

a conveyance mechanism which conveys the paper sheet 
provided between the insertion slot and the entrance of the 
skew correction mechanism, wherein:

the skew correction mechanism comprises a pair of 
movable pieces which performs the skew correction of the 
paper sheet by regulating both side edges thereof as the 
paper sheet is squeezed, and

the pair of movable pieces are positioned such that an 
open width between the pair of movable pieces is narrower 
than a width of a front end edge of the paper sheet when the 
front end edge of the paper sheet inserted from the
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insertion slot reaches the entrance of the skew correction 
mechanism, wherein:

a pair of movable pieces respectively comprise:
regulatory walls to regulate both side edges

thereof as the paper sheet is squeezed; and
touching faces at end portions of the regulatory

walls on an upstream side, the touching faces of the pair of 
movable pieces are formed across the traveling route and 
define a vertical face substantially perpendicular to the 
traveling direction, and

the conveyance mechanism conveys the paper sheet 
such that a front end edge of the paper sheet contacts the 
vertical face.

Brief Description Of The Drawings 
[0007]

Preferred embodiments of the present invention are 
hereinafter described, by way of example only, with 
reference to the accompanying drawings, in which:
[0008]

FIG. 1 is a perspective view showing an entire 
structure to illustrate an embodiment in which a paper sheet 
processing apparatus is applied to a bill processing 
apparatus .

FIG. 2 is a perspective view showing the bill 
processing apparatus in a state that an open/close member is 
opened for a main body frame of an apparatus main body.
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FIG. 3 is a perspective view showing a configuration of a 

power transmission part of the apparatus main body.

FIG. 4 is a right side view schematically showing a traveling

route of a bill to be inserted from an insertion slot.

5 FIG. 5 is a right side view illustrating a state that an

open/close member is removed from the apparatus main body.

FIG. 6 is a left side view showing a schematic configuration 

of a driving source and a driving force transmission mechanism to

drive a bill conveyance mechanism.

10 FIG. 7 is a diagram showing a schematic configuration of a

power transmission mechanism for driving a presser plate arranged 

in a bill housing part.

FIG. 8 is a perspective view showing an entire configuration

of a skew correction mechanism.

15 FIG. 9 is a diagram showing an arrangement of springs

installed between movable pieces and base parts .

FIG. 10A is a front view of the skew correction mechanism

shown in FIG. 8, which is viewed from the bill insertion slot side.

FIG. 10E is a back view of the skew correction mechanism shown

20 in FIG. 8, which is viewed from an opposite side to the bill insertion

slot side.

FIG. 11 is a plan view of the skew correction mechanism. 

FIG. 12A is a diagram showing a configuration of a movable

piece sensor part(movable piece detecting sensor) shown in FIG.

25 11.

FIG. 12B is a diagram showing a configuration of a base part 

sensor (base part detecting sensor) shown in FIG. 11.
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FIG. 13 is a block diagram showing a configuration of control

means for controlling drives of a bill conveyance mechanism, bill

reading means, and the skew correction mechanism.

FIG. 14 shows a flowchart (part one) illustrating processing

5 operations for processing the bill with the bill processing 

apparatus of this embodiment.

FIG. 15 shows a flowchart (part two) illustrating processing 

operations for processing the bill with the bill processing 

apparatus of this embodiment.

10 FIG. 16 shows a flowchart (part three) illustrating

processing operations for processing the bill in the bill processing 

apparatus of this embodiment.

FIG. 17 shows a flowchart illustrating processing operations 

of a traveling route opening process.

15 FIG. 18 shows a flowchart illustrating processing operations

of a skew correction process.

FIG. 19 shows a flowchart illustrating processing operations

of a traveling route closing process.

FIG. 20A illustrates a state that an inclined bill having

20 been inserted into a bill insertion slot is contacting a pair of 

movable pieces.

FIG. 20B illustrates a state that the inclination of the bill

having been inserted into the bill insertion slot is corrected by 

the pair of movable pieces.

2 5 FIG. 21 is a plan view of the skew correction mechanism showing

a state that the pair of movable pieces touch both side edges of

the bill.
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FIG. 22 is a front view of the skew correction 
mechanism viewed from the bill insertion slot side so as to 
illustrate a state that the skew is eliminated.

Description of Notations 
[0009]
1 bill processing apparatus
2 apparatus main body
3 bill traveling route
5 bill insertion slot
6 bill conveyance mechanism
8 bill reading means
10 skew correction mechanism
30A, 30B movable pieces
30b regulatory wall
31A, 31B base part
40 driving source
100 bill housing part
200 control means

DETAILED DESCRIPTION
[0010]

Deleted.
[0011]

FIGs. 1 to 7 are diagrams showing an embodiment in
which a paper sheet processing apparatus is applied
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to a bill processing apparatus; FIG. 1 is a perspective view showing 

an entire configuration thereof; FIG. 2 is a perspective view 

showing a state that an open/close member is opened for a main body 

frame of an apparatus main body; FIG . 3 is a perspective view showing

5 a configuration of a power transmission part of the apparatus main 

body; FIG. 4 is a right side view schematically showing a traveling 

route of a bill inserted from an insertion slot; FIG. 5 is a right 

side view showing a state that the open/close member is removed 

from the apparatus main body; FIG. 6 is a left side view showing

10 a schematic configuration of a driving source and a driving force 

transmission mechanism to drive a bill conveyance mechanism; and 

FIG. 7 is a diagram showing a schematic configuration of a power 

transmission mechanism for driving a presser plate arranged in a

bill housing part.

15 [0012]

A bill processing apparatus 1 of this embodiment is 

configured to be incorporable into, for example, various types of 

gaming machines such as slot machines, and the bill processing 

apparatus 1 includes an apparatus main body 2 and a bill housing

20 part (e.g., bill stacker; safe) 100 which is provided on the 

apparatus main body 2, and is capable of stacking and housing a 

great number of bills. In this case, the bill housing part 100 may 

be mountable to and demountable from the apparatus main body 2, 

and the bill housing part 100 can be removed from the apparatus

25 main body 2 by pulling a handle 101 provided onto a front face thereof 

in a state, for example, that a lock mechanism (not shown) is

released.
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[0013]
As shown in FIGs. 2 and 3, the apparatus main body 2 

has the main body frame 2A and an open/close member 2B 
configured to be opened and closed for the main body frame 
2A by rotating around an axis positioned at one end thereof 
as a rotating center. Then, as shown in FIG. 4, the main 
body frame 2A and the open/close member 2B are configured to 
form a space (bill traveling route 3) through which a bill 
is conveyed such that the space is between a bottom face of 
the open/close member 2B and a top face of the main body 
frame 2A which are facing with each other when the 
open/close member 2B is closed for the main body frame 2A, 
and to form a bill insertion slot 5 such that front exposed 
faces of both are aligned and that the bill traveling route 
3 exits at the bill insertion slot 5. In addition, the bill 
insertion slot 5 is a slit-like opening from which a short 
side of a bill in a thin plate shape can be inserted into 
the inside of the apparatus main body 2 such that the 
opening has a width narrower than the long side of the bill 
and wider than the short side of the bill.
[0014]

In addition, a bill conveyance mechanism 6 that conveys 
the bill along the bill traveling route 3, an insertion 
detecting sensor 7 that detects the bill inserted into the 
bill insertion slot 5, bill reading means 8 that is 
installed on a downstream side from the insertion detecting 
sensor 7 and reads information on the bill in a traveling 
state, a skew correction mechanism 10 that accurately 
positions and carries the bill for the bill reading means 8, 
a movable piece passage detecting sensor 12 that detects 
that the
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bill passes through the pair of movable pieces constituting the 

skew correction mechanism, and a discharge detecting sensor 18 that 

detects that the bill is discharged into the bill housing part 100 

are provided inside the apparatus main body 2.

5 [0015]

Hereafter, the respective components described above will 

be described in detail. The bill traveling route 3 extends from 

the bill insertion slot 5 toward the inside and comprises a first 

traveling route 3A and a second traveling route 3B which extends

10 from the first traveling route 3A toward the downstream side so 

as to be inclined downward at a predetermined angle with respect 

to the first traveling route 3A. The second traveling route 3B is 

bent vertically on the downstream side thereof, a discharge slot 

3a is formed on an end portion on the downstream side thereof so

15 as to discharge the bill into the bill housing part 100, and the 

bill discharged therefrom is fed in a vertical direction into a 

feed port (receiving port) of the bill housing part 100.

[0016]

The bill conveyance mechanism 6 is a mechanism capable of

20 carrying the bill inserted from the bill insertion slot 5 along 

the insertion direction, and of carrying back the bill in an

insertion state toward the bill insertion slot 5. The bill

conveyance mechanism 6 comprises a motor 13 serving as a driving 

source installed in the apparatus main body 2; and conveyor roller

25 pairs (14A and 14B), (15A and 15B), (16A and 16B), and (17A and

17B) which are installed at predetermined intervals along the bill 

traveling direction in the bill traveling route 3, and are driven
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to rotate by the motor 13.

[0017]

The conveyor roller pairs are installed so as to be partially 

exposed on the bill traveling route 3, and all the pairs are

constituted of driving rollers of the conveyor rollers 14B, 15B,

16B, and 17B installed on the underside of the bill traveling route 

3 driven by the motor 13; and pinch-rollers of the conveyor rollers 

14A, 15A, 16A, and 17A installed on the upperside and driven by 

the these driving rollers. In addition, the conveyor roller pair 

(14A and 14B) to first nip and hold therebetween the bill inserted 

from the bill insertion slot 5, and to convey the bill toward the

back side, as shown in FIGs. 2 and 3, is installed in one portion 

of the center position of the bill traveling route 3, and a couple 

of the conveyor roller pairs (15A and 15B) , (16A and 16B) , or (17A 

and 17B) being disposed in this order on the downstream side thereof 

are respectively installed in a couple of portions with a 

predetermined interval in the lateral direction of the bill 

traveling route 3.

[0018]

Further, the conveyor roller pair (14A and 14B) disposed in 

the vicinity of the bill insertion slot 5 is usually in a state 

that the upper conveyor roller 14A is spaced from the lower conveyor 

roller 14B, and the upper conveyor roller 14A is driven to move

toward the lower conveyor roller 14B to nip and hold the inserted

bill therebetween when insertion of the bill is sensed by the

insertion detecting sensor 7.

[0019]
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Thus, the upper conveyor roller 14A is controllably driven 

to be pressed against or spaced from the lower conveyor roller 14B 

by a motor 70 for an up-and-down movement of the roller as a driving 

source. In this case, when a process (skew correction process) for

5 positioning the bill with respect to the bill reading means 8 by 

eliminating inclination of the inserted bill is executed by the 

skew correction mechanism 10, the upper conveyor roller 14A is 

spaced from the lower conveyor roller 14B so as to release the load 

on the bill, and when the skew correction process is completed,

10 the upper conveyor roller 14A is driven to move toward the lower 

conveyor roller 14B again to hold (or nip) the bill therebetween. 

Here, the driving source may be constituted of a solenoid or the

like instead of a motor.

[0020]

15 The conveyor rollers 14B, 15B, 16B and 17B installed on the

underside of the bill traveling route 3 are, as shown in FIG. 6, 

driven to rotate via the motor 13 and pulleys 14C, 15C, 16C, and 

17C installed at the ends of the driving shafts of the respective 

conveyor rollers. That is, a driving pulley 13A is installed on

20 the output shaft of the motor 13, and a driving belt 13B is wrapped 

around between the pulleys 14C, 15C, 16C, and 17C installed at the 

ends of the driving shafts of the respective conveyor rollers and 

the driving pulley 13A. In addition, tension pulleys are engaged 

in places with the driving belt 13B, which prevents the driving

25 belt 13B from loosening.

[0021]

In accordance with the configuration described above, when
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the motor 13 is driven to normally rotate, the conveyor rollers 

14B, 15B, 16B, and 17B are driven to normally rotate in

synchronization therewith to carry the bill toward the insertion 

direction. When the motor 13 is driven to reversely rotate, the 

conveyor rollers 14B, 15B, 16B, and 17B are driven to reversely 

rotate in synchronization therewith to carry back the bill toward

the bill insertion slot 5 side.

[0022]

The insertion detecting sensor 7 is to generate a detection 

signal when a bill inserted into the bill insertion slot 5 is 

detected. In this embodiment, the insertion detecting sensor 7 is 

installed between the pair of conveyor rollers (14A and 14B) and 

the skew correction mechanism 10. The insertion detecting sensor 

7 comprises, for example, an optical sensor, specifically for 

example, a regressive reflection type photo sensor. However, the 

insertion detecting sensor 7 may comprise a mechanical sensor other 

than the optical sensor.

[0023]

Further, the movable piece passage detecting sensor 12 is 

to generate a detection signal when it is detected that a front 

end of the bill passes through the movable pieces constituting the 

skew correction mechanism 10, and the movable piece passage 

detecting sensor 12 is installed on the upstream side of the bill 

reading means 8 . The movable piece passage detecting sensor 12 also 

comprises an optical sensor or a mechanical sensor in the same way 

as mentioned before with respect to the insertion detecting sensor.

In addition, the movable piece passage detecting sensor 12 generates



P07-0861.ARZ1-0039 (S) 14

a bill back end detection signal in order to perform a movable piece 

closing process which will be described later when a back end

position of the bill to be carried is detected.

[0024]
5 Further, the discharge detecting sensor 18 is to detect a

back end of the bill passing through such that it is detected that 

the bill is discharged into the bill housing part 100 . The discharge 

detecting sensor 18 is disposed just in front of the receiving port 

103 of the bill housing part 100 on the downstream side of the second

10 bill traveling route 3B. When the detection signal is transmitted 

from the discharge detecting sensor 18, the driving by the motor 

13 is stopped and the conveyance processing of the bill is 

terminated. The discharge detecting sensor 18 also comprises an 

optical sensor or a mechanical sensor in the same way as the

15 aforementioned insertion detecting sensor.

[0025]

The bill reading means 8 reads bill information on the bill 

to be conveyed in a state that the skew is eliminated by the skew 

correction mechanism 10, and judges its validity (authenticity) .

20 In detail, for example, the bill reading means 8 may comprise a 

line sensor that performs reading of the bill such that a bill to 

be carried is irradiated with light from upper and lower sides, 

and transmitted light therethrough and reflected light therefrom 

are detected by a light receiving element. A line sensor is shown

25 in the drawing, and an optical signal read by the line sensor is 

photoelectric-converted, and the signal is compared and checked 

with data of a legitimate bill stored in advance, which makes it
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possible to identify the authenticity of the bill to be carried.

[0026]
The bill housing part 100 that houses bills is so configured 

as to be mountable to and demountable from the apparatus main body

5 2, and to stack and house sequentially the bills having been

identified as being genuine by the bill reading means 8.

[0027]

As shown in FIGs. 4, 6, and 7, the main body frame 100A

constituting the bill housing part 100 is formed into a

10 substantially rectangular parallelepiped (or cuboid) shape, and 

one end of bias means (e.g., bias spring) 106 is attached to an

interior side of a front wall 102a thereof, and a placing plate 

105 on which bills to be fed via the above-described receiving port 

103 are sequentially stacked is provided to the other end thereof.

15 Therefore, the placing plate 105 is in a state that it is pressed 

toward the presser plate 115, which will be described later, by

the bias means 106.

[0028]

In the main body frame 100A, a press standby part 108 that

20 keeps a dropping bill as it falls is provided so as to continuously 

communicate with the receiving port 103. A pair of regulatory 

members 110 are disposed on both sides of the press standby part 

108, respectively, the regulatory members 110 extending in a 

vertical direction. An opening is formed between the pair of

25 regulatory members 110 such that the presser plate 115 passes 

through the opening as bills are successively stacked onto the 

placing plate 105.
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[0029]

Further, protruding walls are formed on both side walls 

inside the main body frame 100A such that the placing plate 105

may hit and contact thereon when the placing plate is pressed by 

5 the biasing means 106 . When the placing plate is biased back by 

the biasing means 106 after bills are sequentially stacked on the 

placing plate 105, the protruding walls take a holding role to stably 

hold the stacked bills by hitting and contacting both sides of a

surface of an uppermost bill Ml of the stacked bills.

10 [0030]

Further, the presser plate 115 that presses toward the 

placing plate 105 a bill falling into the press standby part 108 

from the receiving port 103 is installed in the main body frame 

100A. The presser plate 115 is formed in such a size that it may

15 be capable of reciprocating through an opening formed between the

pair of regulatory members 110, and gets into the opening so as 

to be driven to reciprocate between a position where the bills are 

pressed against the placing plate 105 (a pressing position) and 

another position where the press standby part 108 is opened (an

20 initial position) . In this case, the bill passes through the 

opening as being flexibly bent in a pressing operation of the presser 

plate 115 and is then placed on the placing plate 105.

[0031]

The presser plate 115 is driven to reciprocate as described

25 above via a presser plate driving mechanism 120 installed in the 

main body frame 100A. The presser plate driving mechanism 120 

comprises a pair of link members 115a and 115b having respective
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ends thereof supported pivotally by the presser plate 115 so as 

to allow the presser plate 115 to reciprocate in an arrow A direction

in FIGs. 4 and 7 , and these link members 115a and 115b are connected

in a shape of letter "X", and the other ends opposite to the 

5 respective ends are supported pivotally by a movable member 122 

installed movably in a vertical direction (an arrow B direction).

A rack is formed in the movable member 122 , and a pinion constituting 

the presser plate driving mechanism 120 is geared (engaged) with

the rack.

10 [0032]

As shown in FIG. 7, a housing part side gear train 124

constituting the presser plate driving mechanism 120 is connected 

to the pinion. For this case, in this embodiment, a driving source 

(a motor 20) and a main body side gear train 21 sequentially engaged

15 with the motor 20 are installed in the above-described apparatus 

main body 2, and when the bill housing part 100 is mounted to the 

apparatus main body 2, the main body side gear train 21 is to be 

connected to the housing part side gear train 124. That is, the 

housing part side gear train 124 comprises a gear 124B installed

20 on the same axis of the pinion and gears 124C, 124D to be engaged 

sequentially with the gear 124B, and when the bill housing part 

100 is mounted to and demounted from the apparatus main body 2, 

the gear 124D is configured to be engaged with and disengaged from 

a final gear 21A of the main body side train 21.

25 [0033]

As a result therefrom, the presser plate 115 is driven to 

reciprocate in the arrow A direction as the motor 20 installed in
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the apparatus main body 2 is driven to rotate so as to drive the 

main body side train 21 and in turn the presser plate driving 

mechanism 120 (the housing part side gear train 124, the rack

installed onto the movable member 122, and the link members 115a,

5 115b, etc . ) .

[0034]

Conveyor members 150 which are capable of touching the bill 

conveyed-in from the receiving port 103 are installed in the main 

body frame 100A. The conveyor members 150 take their own role to

10 contact the bill conveyed-in so as to stably guide the bill to an 

appropriate position in the press standby part 108 (position where 

the bill can be stably pressed without causing the bill to be moved 

to the right or left side when the bill is pressed by the presser 

plate 115) . In this embodiment, the conveyor members are

15 constituted of belt-like members (hereafter called belts 150)

installed so as to face the press standby part 108.

[0035]

In this case, the belts 150 are installed so as to extend 

along the conveying-in direction with respect to the bill, and are

2 0 wrapped around the pair of pulleys 150A and 150B supported rotatably 

on both ends in the conveying-in direction. Further, the belts 150 

contact a conveyor roller 150C extending in an axis direction which 

is supported rotatably in the region of the receiving port 103,

and the belts 150 and the conveyor roller 150C nip and hold the

25 bill conveyed-in the receiving port 103 therebetween to guide the 

bill directly to the press standby part 108. Moreover, in this 

embodiment, the pair of belts 150 are provided on the right and
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left sides, respectively, across the above-described presser plate 

115 in order to be capable of contacting the surface on left and 

right sides of the bill. Here, the belts 150 may be prevented from 

loosening by not only being wrapped around the pulleys 150A and

5 150B at the both ends, but also causing tension pulleys to push

the belts 150 at the intermediate positions, respectively.

[0036]

The pair of belts 150 are configured to be driven by the motor 

13 that drives the above-described plurality of conveyor rollers

10 installed in the apparatus main body 2. In detail, as shown in FIG. 

6, the above-described driving belt 13B driven by the motor 13 is 

wrapped around a pulley 13D for the driving force transmission, 

and a gear train 153 installed at the end of the spindle of the 

pulley 150A supported rotatably on the receiving port 103 side is

15 engaged with a gear train 13E for the power transmission 

sequentially installed onto the pulley 13D. That is, when the bill 

housing part 100 is mounted to the apparatus main body 2, an input 

gear of the gear train 153 is configured to be engaged with a final 

gear of the gear train 13E, and the pair of belts 150 are configured

20 to be driven to rotate in a synchronized manner with the 

above-described conveyor rollers 14B, 15B 16B, and 17B for conveying 

the bill by driving the motor 13 to rotate.

[0037]

As described above, when the bill is inserted into the inside

25 via the bill insertion slot 5, the bill is moved inside the bill

traveling route 3 by the bill conveyance mechanism 6. As shown in 

FIG. 3, the bill traveling route 3 has the first traveling route
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3A which is extended from the bill insertion slot 5 toward the back

side, and the second traveling route 3B which is extended from the 

first traveling route 3A toward the downstream side and is inclined 

at a predetermined angle to the first traveling route 3A. A shutter 

member 170 that prevents the bill from being conveyed toward the 

bill insertion slot 5 by a fraudulent activity is installed in the 

second traveling route 3B.

[0038]

Next, the skew correction mechanism 10 will be described in

detail with reference to FIGs. 8 to 12B. Here, in these diagrams, 

FIG. 8 is a perspective view showing an entire configuration of 

a skew correction mechanism; FIG. 9 is a diagram showing an 

arrangement of springs installed between movable pieces and base 

parts; FIG. 10A is a front view of the skew correction mechanism 

shown in FIG. 8, which is viewed from the bill insertion slot side;

FIG. 10B is a back view of the skew correction mechanism shown in 

FIG. 8, which is viewed from an opposite side to the bill insertion 

slot side,· FIG. 11 is a plan view of the skew correction mechanism; 

FIG. 12A is a diagram showing a configuration of a movable piece 

sensor (movable piece detecting sensor) shown in FIG. 11; and FIG. 

12B is a diagram showing a configuration of a base part sensor 

portion (base part detecting sensor) shown in FIG. 11.

[0039]

The skew correction mechanism 10 is installed on the surface

portion of the bill traveling route 3 through which a bill is 

conveyed in the main body frame 2A of the apparatus main body 2. 

In FIG. 8, the direction as shown by the arrow is the bill insertion
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direction, and the skew correction mechanism 10 of this embodiment

comprises a pair of movable pieces 30A, 30B which are installed 

so as to be bilaterally-symmetric with respect to the center line 

of the bill traveling route and regulate both side edges of the 

bill to be inserted in parallel with the traveling direction. Then, 

these movable pieces 30A, 30B are installed on a pair of base parts 

31A, 31B which come close to/are spaced from each other in a 

direction perpendicular to the bill traveling direction with 

respect to the main body frame 2A.

[0040]

Hereinafter, the configuration of the movable pieces 30A, 

30B and the base parts 31A, 31B will be described. Here, in the 

following description, since these members have a 

bilaterally-symmetric structure, the components on either side (the 

movable piece 30A and the base part 31A on the left side viewed 

from the insertion direction) will be mainly described. Further, 

with respect to the movable pieces 30A, 30B and the base parts 31A, 

31B, like reference numerals refer to like components.

[0041]

Two guide members 33A, 33B extending in a direction 

perpendicular to the bill traveling direction are installed with 

a predetermined interval along the bill traveling direction onto 

a base 2D that is integrated with the main body frame 2A. Then, 

the base part 31A is installed so as to be axially movable with 

respect to the guide member 33A, and the base part 31B is installed 

so as to be axially movable with respect to the guide member 33B.

[0042]
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In this case, the base part 31A is formed so as to extend 

along the guide member 33A and is installed so as to be axially 

movable with respect to the guide member 33A as the guide member 

33A is inserted into through-holes that are formed in a pair of

5 flanges 31a, 31b. Further, the base part 31A is formed in a shape

bent at the right angle toward the guide member 33B side such that

the base part 31A can stably move when the base part 31A moves along

the guide member 33A and the base part 31A is also held with respect 

to the guide member 33B. In FIG. 10B, a flange portion of the base

10 part 31A is held with respect to the guide member 33B and such flange 

portion is indicated by reference numeral 31c. In addition, the 

base part 31B is also formed to extend along the guide member 33B 

in a similar structure, and is installed so as to be axially movable 

with respect to the guide member 33B because the guide member 33B

15 is inserted into through-holes formed in the pair of flanges 31a, 

31b, and the base part 31B is formed in a shape bent at the right 

angle toward the guide member 33A side and is also held with respect 

to the guide member 33A. In a similar way, in FIG. 10A, a flange 

portion of the base part 3 IB is held with respect to the guide member

20 33A and is indicated by reference numeral 31c.

[0043]

A flat surface 30a facing the rear surface of the bill 

traveling route 3 and a plate-like regulatory wall 30b which is 

formed on a side end portion of the flat surface 30a and touches

25 a side edge of the bill to be conveyed, are formed on the movable 

piece 30A. In accordance therewith, the movable piece 30A is

installed such that the regulatory wall 30b portion protrudes upward
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from the bill traveling route 3. Further, a ceiling plate 30d is 

integrally formed onto the top end portion of the regulatory wall 

30b so as to cover a side end portion along a longitudinal direction 

of the bill to be conveyed along the traveling direction. In this

5 way, since the ceiling plates 30d are formed on the top end portions

of the regulatory walls 30b of both movable pieces 30A, 30B, the

upward movement of the bill to be convey is regulated such that 

bill jamming may be prevented.

[0044]

10 Here, as shown in FIGs. 5 and 6, a raised portion 2E with

an inclined slope profile is formed on the rear surface of the 

open/close member 2B described above so as to get into a space 

between the ceiling plates 30d formed on the top end portions of 

the regulatory walls 30b of the both movable pieces 30A, 30B when

15 the open/close member 2B is closed with respect to the main body 

frame 2A. The raised portion 2E is formed with a first inclined 

guide face 2e gradually coming down as it goes in the insertion 

direction of the bill, and a second inclined guide face 2f gradually 

coming down as it goes in the discharging direction of the bill,

20 and effectively prevents the bill from being moving up when the 

bill moves in an area of the skew mechanism. That is, when the bill

is moved toward the inside of the apparatus, the bill is pressed 

down by the pair of ceiling plates 30d and the first inclined guide 

face 2e such that the upward movement of the bill may be prevented

25 while the bill is pressed down by the above-mentioned pair of ceiling 

plates 3 0d and the second inclined guide face 2f such that the upward 

movement of the bill may be prevented when the bill is moved toward
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the bill discharge slot.
[0045]

Further, the front end portions and the back end 
portions of the respective regulatory walls 30b of the both 
movable pieces 3 0A, 3 0B are formed so as to be gradually
thinner as it goes toward either end. More specifically, as 
shown in an enlarged view of FIG. 8 (only the front end 
portion is shown in the drawing) , assuming that a wall 
thickness of the regulatory wall 3 0b is T, an inclined 
surface 3 0m is formed such that the wall thickness T gets 
gradually thinner, whereby it is prevented that the bill 
touching the end portions of the both regulatory walls 30b 
is damaged when the pair of movable pieces 3 0A, 3 0B are
moved for releasing to perform a skew correction. In this 
case, it is preferable to form touching faces 30n 
perpendicular to the bill traveling direction on the 
respective front end portions of the both regulatory walls 
3 0b in order to have a function to correct (realign) an 
obliquely-passing state at the time of inserting the bill by 
hitting the front end edge of the inserted bill on the front 
end portions of the both regulatory walls 30b. Further, 
such touching faces may be formed onto the back end portions 
of the respective regulatory walls 30b.
[0046]

The movable piece 30A having the shape as described
above is supported on the base part 31A in a state that a
spring 38 is interposed therebetween so as to be relatively
movable with respect to the base part 31A. More
specifically, an extended part 30e extending toward the 
central side in the axial direction of the guide member 33A 
is formed to the movable piece 3 0A, and a flange
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30f including a through hole through which the guide member 33A 

is inserted is formed on an end portion of the extended part 30e. 

Then, the spring 38 that biases the movable piece 30A toward the 

center of the bill traveling route is interposed between the flange

5 30f and the flange 31a formed on the base part 31A.

[0047]

Further, a flange 30g including a through hole through which 

the guide member 33A is inserted is formed on the outer side along 

the axial direction of the movable piece 30A. In this case, since

10 the movable piece 30A is in a state to be biased toward the center 

of the bill traveling route by the spring 38, the flange 30g of 

the movable piece 30A is brought into a contact with the flange 

31a formed on the base part 31A as shown in FIG. 10A.

[0048]

15 Moreover, a flange 30h including a through hole through which

the guide member 33B is inserted is formed to the movable piece 

30A so as to be supported with respect to the guide member 33B. 

As shown in FIG. 10B, the flange 30h is installed so as to be located 

on the outer side along the axial direction of the flange 31c formed

20 on the base part 31A, and as described above, because the movable 

piece 30A is in a state to be biased toward the center of the bill 

traveling route by the spring 38, the flange 30h of the movable 

piece 30A is brought into a contact with the flange 31c formed on

the base part 31A.

25 [0049]

Then, the base parts 31A, 31B supporting the movable pieces 

30A, 30B in a relatively movable manner as described above are driven
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so as to get closer with each other and closer to the center of 

the bill traveling route, and leave from each other and from the 

center by a driving source 40 installed on the base 2D integrated 

with the main body frame 2A. In this embodiment, the driving source 

40 comprises a motor, and the base parts 31A, 31B are driven via 

a power transmission mechanism (a gear train 41 sequentially engaged 

with a drive gear 40a installed on the output shaft of the motor) . 

More specifically, a pinion 42 which is the final gear of the gear 

train 41 is disposed so as to be located at an intermediate position 

between the guide members 33A, 33B, and racks 31f formed on the 

base parts 31A, 31B so as to face with each other are engaged with 

the pinion 42. That is, when the motor 40 drives to normally rotate, 

the base parts 31A, 31B are moved in the direction so as to get 

closer to each other via the pinion 42 and the racks 31f , and when 

the motor (driving source) 40 is driven to reversely rotate, the 

base parts 31A, 31B are moved in such a direction that both are 

separated from each other via the pinion 42 and the racks 31f.

[0050]

Here, another driving source than what is described above, 

for example, a solenoid or a linear motor may be incorporated into 

the configuration with respect to the movement of the base parts

31A, 31B.

[0051]

As described above, the movable piece 30A is moved toward 

the center of the bill traveling route by biasing force of the spring 

38 interposed between the movable piece 30A and the base part 31A 

when the base part 31A is driven to move toward the center of the
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bill traveling route by the motor 40. Then, when the base part 31A 

moves toward the center of the bill traveling route, the regulatory 

wall 30b of the movable piece 30A touches the side edge of the bill, 

whereby load by reactive force of the bill is applied to the motor

5 40. In this case, the base part 31A is further movable toward the

center of the bill traveling route with respect to the movable piece 

30A against the biasing force of the spring 38.

[0052]

More specifically, it is preferable that the biasing force 

10 of the spring 38 is set to be less than the reactive force of the 

bill to be conveyed between the movable pieces 30A, 30B, but is

set to be an extent that the bill can be moved toward the center

of the bill traveling route. That is, as will be described later, 

the base parts 31A, 3 IB are driven so as to get closer to each other

15 in a state that the bill is located between the movable pieces 30A,

30B when skew of the bill is eliminated. In such a case, the bill 

is elastically bent in a curved shape since the movable pieces 30A, 

30B touch the side edges of the bill such that its reactive force 

is applied to the movable pieces 30A, 30B. Provided that the biasing

20 force of the spring 38 is set in advance as described above, it 

would be less likely that the bill is bent by the movable pieces 

30A, 30B, and it would be possible to move the bill farther toward 

the center (to be moved so as to be aligned to the center line).

[0053]

25 Further, as shown in FIGs. 11, 12A, and 12B, a base part

detecting sensor 50 that detects positions of the base parts 31A, 

31B, and a movable piece detecting sensor 51 that senses positions
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of the movable pieces 30A, 30B are installed in the skew correction

mechanism 10. In this case, as described above, because the base

parts and the movable pieces is in such a configuration that the 

base parts and the movable pieces are moved in a bilaterally 

symmetrical manner so that the base part detecting sensor 50 is

configured to detect the base part 31A on the left side, and the 

movable piece detecting sensor 51 is configured to detect the 

movable piece 30B on the right side.

[0054]

The base part detecting sensor 50 is installed outside the 

bill traveling route of the base 2D, and is configured to comprise 

an optical sensor in which a light emitting part and a light 

receiving part face with each other. A fixed piece 31m is screwed 

shut to the base part 31A, and when a sensor passage part 3In 

integrally formed with the fixed piece 31m gets into a detecting 

part of the base part detecting sensor 50 by a movement of the base 

part 31A in the separating direction, a predetermined position of 

the base part 31A is to be detected. In this case, the base part 

detecting sensor 50 is to detect a position where the base part 

31A is located farthest from the center of the bill traveling route 

(a position to which the base part 31A is moved so as to make the 

maximum width,- a predetermined position) .

[0055]

The movable piece detecting sensor 51 is installed on an

intermediate side of the bill traveling route of the base 2D, and

is constituted of an optical sensor in which a light emitting part 

and a light receiving part face with each other. A fixed piece 30p
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is screwed shut to the movable piece 3OB, and when a sensor passage 

part 30q integrated with the fixed piece 30p gets into a detecting 

part of the movable piece detecting sensor 51 by a movement of the 

base part 31B to the center of the bill traveling route and moves

5 away therefrom, a predetermined position of the movable piece 30B

is to be detected. In this case, the movable piece detecting sensor

51 detects a position where the movable piece 30B gets closet to 

the center of the bill traveling route (a position to which the 

movable piece 30B moves so as to make the minimum width; a

10 predetermined position). Further, the movable piece detecting

sensor 51 detects a movement of the movable piece 3 OB after the 

movable piece 3OB is moved toward the center of the bill traveling 

route and more specifically to the aforementioned predetermined 

position .

15 [0056]

That is, as will be described later, the pair of movable pieces 

30A, 3OB has a function to prevent a fraudulent activity such as 

drawing out the bill and the like by narrowing the bill traveling 

route 3 with a closing movement thereof to the predetermined

20 position such that the fraudulent activity can be detected by 

detecting a movement of widening the pair of movable pieces when 

an action of drawing out the bill is actually made.

[0057]

Further, as will be described later, before the bill having

25 been inserted into the bill insertion slot 5 reaches the pair of 

movable pieces 30A, 30B as described above, the movable pieces are 

respectively moved by the motor 40 to positions where the pair of
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movable pieces is so arranged that the distance between one movable 

piece and the other movable piece becomes shorter than the width 

of the bill to be inserted and more specifically the positions of 

the respective movable pieces 30A, 30B are so set as to arrange

5 a movement condition thereof to make the above-mentioned minimum

width .

[0058]

Next, the control means which controls the driving of the 

bill conveyance mechanism 6, the bill reading means 8, and the skew

10 correction mechanism 10 will be described with reference to FIG.

13 .

[0059]

The control means 200 comprises a control circuit board 200A 

which controls the operations of the above-described respective

15 drive units, and a CPU (Central Processing Unit) 210 constituting 

bill identification means, a ROM (Read Only Memory) 212, a RAM 

(Random Access Memory) 214, and a reference data storage part 216 

are implemented on the control circuit board.

[0060]

20 In the ROM 212, various types of programs such as an

authenticity judgment program for the bill read by the bill reading 

means 8 and operation programs for the respective drive units such 

as the motor 13 that drives the above-described bill conveyance

mechanism, the motor 20 that drives the presser plate, the roller

25 up-and-down motor 70 that drives the conveyor roller 14A to be 

contacted with and spaced from the conveyor roller 14B, the motor 

40 that drives the base parts in the skew driving mechanism 10,
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and permanent data are stored such that the CPU 210 generates control

signals according to the programs stored in the ROM 212, and carries 

out input and output of the signals with respect to the respective 

drive units via an I/O port 220, to control the driving of the

5 respective drive units.

[0061]

Further, detection signals from the insertion detecting 

sensor 7, the movable piece passage detecting sensor 12, the 

discharge detecting sensor 18, the base part detecting sensor 50,

10 and the movable piece detecting sensor 51 are to be input to the 

CPU 210 via the I/O port 220, and the driving of the respective 

drive units is controlled on the basis of these detection signals.

[0062]

Further, data and programs used for the operation of the CPU

15 210 are stored in the RAM 214, and reference data used for the

performance of a bill authenticity judgment, for example, various 

types of data acquired from all the printing areas of the legitimate 

bill (such as data about contrasting density and data about 

transmitted light or reflected light when the bill is irradiated

20 with infrared ray) are stored as reference data in the reference 

data storage part 216. In addition, the reference data is stored 

in the dedicated reference data storage part 216 . However, the data 

may be stored in the ROM 212.

[0063]

25 Then, a bill reading detection sensor (for example, a line

sensor) 80 constituting the above-described bill reading means 8 

is connected to the CPU 210 via the I/O port 220, and bill reading
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data read by the bill reading detection sensor 80 is compared with 

the reference data stored in the reference data storage part 216 

such that a bill authenticity judgment process is executed.

[0064]

5 In addition, the control means 200 that controls the

operation of the bill processing apparatus is implemented on one

control circuit board 200A as mentioned above. However, the

control means 200 may be implemented in a distributed manner on 

separate control circuit boards in accordance with respective

10 functions.

[0065]

Next, the bill processing operation in the bill processing 

apparatus 1 executed by the control means will be described with

reference to the flowcharts of FIGs. 14 to 19.

15 [0066]

When an operator inserts a bill into the bill insertion slot 

5, the conveyor roller pair (14A and 14B) installed in the vicinity 

of the bill insertion slot is in a state that the rollers are spaced

from each other in an initial stage (refer to ST16 and ST56 to be 

20 described later) . Further, with respect to the presser plate 115, 

as shown in FIGs. 4 and 7 , the pair of link members 115a, 115b driving 

the presser plate 115 are positioned in the press standby part 108, 

and the pair of link members 115a, 115b prevent the bill from being 

conveyed into the press standby part 108 from the receiving port

25 103. That is, in this state, the presser plate 115 is brought into

the opening formed between the pair of regulatory members 110 such 

that the opening is in an occluded state so as to prevent the bill
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stored in the bill housing part from being drawn out.

[0067]

Moreover, the pair of movable pieces 30A, 30B constituting

the skew correction mechanism 10 located on the downstream side

5 of the conveyor roller pair (14A, 14B) are in a state that the pair 

of movable pieces 10A are moved to leave the minimum open width 

therebetween (for example, an interval between the pair of movable 

pieces 30A, 30B is 52 mm; refer to ST15 and ST57 to be described 

later) so as to prevent the bill from being drawn out in the initial

10 stage.

[0068]

That is, the pair of movable pieces 30A, 30B is moved to the 

position where the distance between the pieces is made shorter than 

the width of the bill (the minimum width positions) by the motor

15 40 for the skew driving mechanism before the bill having been

inserted into the bill insertion slot 5 reaches the movable pieces. 

Therefore, when a user inserts a bill into the bill insertion slot, 

the front end edge of the bill contacts the touching faces 30n formed 

on the front end portions of the regulatory walls of the pair of

20 movable pieces 30A, 30B being arranged in a state that an opening 

between the pieces is narrower than the width of the bill. 

Therefore, as shown in FIG. 20A, even if the user inserts the bill

M in an inclined manner, one side of the leading end edge of the

inserted bill contacts one of the touching faces 30n so as to make

25 the bill rotate as shown by the arrow, and the inclination is 

corrected so as to be aligned to the traveling direction as shown

in FIG. 20B. Therefore, even if the bill M is inserted into the
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bill insertion slot 5 in an inclined manner, the bill M is corrected

to be aligned to the traveling direction until before the bill M 

reaches the pair of movable pieces 3 0A, 3OB, whereby bill jamming 

in this portion is effectively prevented.

[0069]

As described above, in a paper sheet processing apparatus 

(e.g., bill processing apparatus 1) which performs a skew correction 

of a paper sheet (e.g., bill M) to be inserted and conveyed, an 

insertion slot (e.g., bill insertion slot 5) into which the paper 

sheet is inserted; a skew correction mechanism 10 which performs 

a skew correction of the paper sheet having been inserted from the 

insertion slot; a traveling route (e.g., bill traveling route 3)

which extends toward an entrance of the skew correction mechanism

from the insertion slot and through which the paper sheet is 

conveyed; and a conveyance mechanism (e.g., conveyor rollers 14A, 

14B) which conveys the paper sheet and is provided between the

insertion slot and the entrance of the skew correction mechanism 

10 are provided, and the skew correction mechanism 10 comprises 

a pair of movable pieces 30A, 30B which performs the skew correction 

of the paper sheet by regulating both side edges of the paper sheet 

as it is squeezed, and the pair of movable pieces 30A, 30B is so 

arranged that the pieces are moved to respective positions such

that a distance therebetween is shorter than the width of the front

end edge of the paper sheet (FIG. 20A) when the front end edge of 

the paper sheet having been inserted from the insertion slot reaches 

the entrance of the skew correction mechanism 10. Such pair of 

movable pieces 30A, 30B respectively comprise regulatory walls 30b
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which regulate both side edges by squeezing the paper sheet; and 

touching faces 30n disposed on end portions thereof on the upstream 

side from the regulatory walls 30b. Further, the touching faces 

30n of the pair of movable pieces 30A, 30B can have vertical faces

substantially perpendicular to the traveling direction and across 

the traveling route. And the conveyance mechanism conveys the 

paper sheet such that the front edge of the paper sheet contacts 

the vertical faces as described above. For example, it is 

preferable that the respective touching faces 30n of the pair of 

movable pieces 30A, 30B are provided as they are substantially 

included by the vertical faces. If these touching faces 30n are 

shifted too much in the positions in the traveling direction, it

becomes difficult for the front edge of the paper sheet to contact 

these touching faces 30n so as to become substantially perpendicular 

to the traveling direction. Further, the respective touching faces 

30n of the pair of movable pieces 30A, 30B, which move close to/apart 

from each other in a perpendicular direction to the traveling 

direction, preferably remain in the same position in the traveling 

direction (corresponding to the distance from the insertion slot)

after such movement.

[0070]

Here, the bottom face of the traveling route 3 is defined 

by a floor face and the top face is defined by a ceiling face. This 

ceiling face comprises an inclined face dropping toward the floor 

face as it goes downstream along the traveling direction (e.g., 

first inclined guide surface 2e). Also, the end portions on the 

upstream side of the regulatory walls 30b of the pair of movable
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pieces 30A, 30B have inclined faces 30m as the distance
between the regulatory walls 30b of the pair of movable 
pieces 3 0A, 30B is narrowed in the downstream direction in
the traveling direction.
[0071]

As described above, in the initial state of the pair 
of conveyor rollers (14A and 14B), the operator can easily 
insert a bill, even if it is wrinkled, into the bill 
insertion slot 5 since both conveyor rollers are spaced 
apart. Then, when the insertion detecting sensor 7 detects 
the insertion of the bill (ST01) , the driving motor 20 of 
the above-described presser plate 115 is driven to rotate 
reversely for a predetermined amount (ST02) to move the 
presser plate 115 from the standby position to the initial 
position. That is, the presser plate 115 is in a state that 
the presser plate 115 is moved and remains in the opening 
such that it is so arranged that the bill cannot pass 
through the opening until the insertion of a bill is 
detected by the insertion detecting sensor 7.
[0072]

When the presser plate 115 is moved to the initial 
position, the press waiting part 108 becomes in an open 
state (refer to FIG. 7) such that the apparatus is in a 
state that the bill can be conveyed into the bill housing 
part 100. That is, by driving the motor 2 0 to rotate 
reversely for a predetermined amount, the presser plate 115 
is moved from the standby position to the initial position 
via the main body side gear train 21 and the presser plate 
driving mechanism 120 (the housing part side gear train 124, 
the rack formed on the movable member 122, and the link 
members 115a, 115b).
[0073]



P07-0861.ARZ1-0039 (S) 37

Further, the above-described roller up-and-down motor 70 is 

driven to move the upper conveyor roller 14A so as to make a contact 

with the lower conveyor roller 14B. In accordance therewith, the 

inserted bill is nipped and held therebetween by the pair of conveyor

5 rollers (14A and 14B) (ST03).

[0074]

Next, a traveling route opening process is conducted (ST04) . 

The opening process is conducted by driving the pair of movable 

pieces 30A, 30B to move in separating directions so as to become

10 apart with each other as the motor 40 for the skew correction 

mechanism is driven to rotate reversely as shown in the flow chart

of FIG. 17 (ST100) . At this time, when it is detected that the pair 

of movable pieces 30A, 30B have moved to the predetermined positions 

(the maximum open width positions) by the base part detecting sensor

15 50 that detects positions of the pair of movable pieces 30A, 30B

(ST101), the driving operation to rotate the motor 40 reversely 

is stopped (ST102). This traveling route opening process allows 

the bill to enter between the pair of movable pieces 30A, 30B. In 

addition, in the previous step of ST04, the bill traveling route

20 3 is in a closed state by a traveling route closing process (ST15,

ST57) to be described later. Thus, the bill traveling route 3 is 

closed in this way before an insertion of the bill so as to prevent 

an element such as a line sensor from being broken by, for example, 

inserting a plate-like member from the bill insertion slot for

25 illicit purposes or the like.

[0075]

Next, the bill conveyor motor 13 is driven to rotate normally
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(ST05) . The bill is carried into the inside of the apparatus by 

the conveyor roller pair (14A and 14B) , and when the movable piece 

passage detecting sensor 12 installed on the downstream side from

the skew correction mechanism 10 detects the front end of the bill,

5 the bill conveyor motor 13 is stopped (ST06 and ST07) . At this time, 

the bill is located between the pair of movable pieces 30A, 30B 

constituting the skew correction mechanism 10.

[0076]

Next, the above-described roller un-and-down motor 70 is

10 driven to allow the conveyor roller pair (14A and 14B) holding the 

bill therebetween to become apart from each other (ST08) . At this 

time, the bill is in a state that no load is applied.

[0077]

Then, a skew correction operating process is executed as the

15 bill remains in this state (ST09) . The skew correction operating 

process is conducted by driving the motor 40 for the skew correction 

mechanism to rotate normally to drive the pair of movable pieces 

30A, 30B to get closer with each other. That is, in this skew

correction operating process, as shown in the flowchart of FIG.

20 18, the motor 40 described above is driven to rotate normally to

move the pair of movable pieces 30A, 30B in respective directions 

such that the pair of movable pieces 30A, 30B get closer with each 

other (ST110). The movement of the movable pieces is continued

until the distance therebetween becomes the minimum width (for

25 example; width of 62 mm) of the bill registered in the reference

data storage part in the control means. FIG. 21 shows a state that

the pair of movable pieces 30A, 30B move in the arrow directions
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by the movement of the pair of base parts 31A, 3IB to get closer 

to each other such that the movable pieces contact both side edges

of the bill M.

[0078]

5 The skew correction process for the bill at this time will

be described with reference to FIGs. 21 and 22.

[0079]

Before the skew correction process is performed, the bill 

is located between the movable pieces 3 0A and 3OB, which are

10 positioned to the right side and the left side, respectively. In 

this state, by driving the above-described motor 40 to rotate 

normally, the pair of base parts 31A and 31B move in the directions 

to get closer to each other (directions indicated by arrows (1)). 

At this time, the pair of movable pieces 3 0A and 30B are moved toward

15 the center of the bill traveling route (directions indicated by 

arrows (2)) in an integrated fashion by the biasing force of the 

spring 38 interposed between the base parts 31A and 31B. Then, the 

regulatory walls 30b of the movable pieces 30A, 30B respectively 

hit (or touch) the side edges of the bill by the movement of the

20 base parts 31A, 31B. In accordance therewith, the base parts 31A 

and 31B further move toward the center of the bill traveling route 

(directions of arrows (1)) with respect to the movable pieces 30A 

and 30B against the biasing force of the spring 38 although load 

caused by the reactive force of the bill is applied to the motor

25 40 .

[0080]

At this time, the bill is moved toward the center so as to
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be aligned by the movable pieces 30A and 30B which hit both sides

of the bill and the skew of the bill is corrected as well as the

bill is positioned on the accurate center position. As described 

above, since the movement of the pair of base parts 31A and 3IB

5 is continued until the pair of movable pieces 30A and 30B are moved 

to make the minimum width of the bill registered with the reference 

data storage part in the control means, the skew thereof is corrected 

by the pair of movable pieces and the bill is positioned accurately 

in the center position although there is a possibility that the

10 bill is curved so as to curl up in its center region as shown by

a dotted line M of FIG. 22.

[0081]

In addition, as described above, provided that the biasing 

force of the spring 38 is set to be less than the reactive force

15 of the bill to be carried between the movable pieces 30A and 30B 

(reactive force generated when the bill is curved due to the pair 

of movable pieces hitting the side edges of the bill) , and an extent 

that the bill can be moved toward the center of the bill traveling 

route, the possibility that the bill is bent by the movable pieces

20 30A, 30B is reduced, and the bill can be moved toward the center

(moved so as to be positioned in the center) . That is, the extent

that the bill is curved as described above is reduced, and the

possibility that the bill is bent or the ends of the bill are damaged

is reduced.

25 [0082]

Further, in the above-described configuration, the touching

areas of the bill with respect to the movable pieces 30A, 30B are
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inner face portions of the plate-like regulatory walls 30b. In this 

way, the contacts of the movable pieces 30A, 30B with respect to 

the side edges of the bill are made on the plate-like regulatory 

wall portions, and additionally, the inclined faces 30m are formed 

on the front and back end potions of the movable pieces as shown 

in FIG. 8. Therefore, it is possible to effectively prevent that 

the bill in a state that the bill is touching the end portions of 

the both regulatory walls 30b when the pair of movable pieces 30A, 

30B are moved to open in order to perform the skew correction.

[0083]

And, in this embodiment, since the ceiling plates 30d are 

formed on the top ends of the regulatory walls 30b, it is prevented 

that the bill goes over the regulatory walls 30b of the movable 

pieces 30A, 30B when the correction processing of the skew is

performed, whereby it would be possible to reliably align the bill 

to the center of the bill traveling route.

[0084]

When the skew correction operating process as described above 

is completed, a traveling route opening process is subsequently 

executed (ST10) . This process is conducted by moving the pair of 

movable pieces 30A, 30B in separating directions as the

above-described motor 40 for the skew correction mechanism is driven

to rotate reversely (refer to ST100 to ST102 of FIG. 17).

[0085]

Next, the above-described roller up-and-down motor 70 is 

driven to move the upper conveyor roller 14A to contact the lower 

conveyor roller 14B, and the bill is nipped and held between the
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pair of conveyor rollers (14Aandl4B) (ST11) . Thereafter, the bill 

conveyor motor 13 is driven to rotate normally to carry the bill 

into the inside of the apparatus, and when the bill passes through 

the bill reading means 8, a bill reading process is executed (ST12

and ST13).

[0086]

Then, when the bill to be carried passes through the bill 

reading means 8, and the back end of the bill is detected by the 

movable piece detecting sensor 12 (ST14), a process for closing 

the bill traveling route 3 is executed (ST15) . In this process,

first, as shown in the flowchart of FIG. 19, after the back end

of the bill is detected by the movable piece detecting sensor 12, 

the above-described motor 40 is driven to rotate normally to move 

the pair of movable pieces 30A, 30B in respective directions such 

that the pair of movable pieces 30A, 30B get closer to each other 

(ST120) . Next, when it is detected by the movable piece detecting 

sensor 51 that the movable pieces 3 0A, 30B move to the predetermined 

positions (minimum open width positions: for example, width of 52 

mm) (ST121), the driving operation of the normal rotation of the 

motor 40 is stopped (ST122).

[0087]

With this traveling route closing process, the pair of 

movable pieces 30A, 30B are moved to the minimum open width positions 

(width of 52 mm) narrower than the width of any bill allowed to 

be inserted, thereby effectively preventing the bill from being 

drawn out. That is, by executing such a bill traveling route closing 

process, an opening distance between the movable pieces 30A, 30B
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is made shorter than the width of the inserted bill, thereby enabling 

the effective prevention of an action of drawing-out the bill in 

the direction toward the insertion slot by the operator for illicit

purposes .

5 [0088]

Further, as described above, the movable piece detecting

sensor 51 as shown in FIGs. 11 and 12A is configured to detect a 

position where the movable piece 30B becomes closest to the center 

of the bill traveling route (positions where the movable pieces

10 are moved to make the minimum width; predetermined position), and 

to detect the movement when the movable piece 3OB moves in the 

spacing direction.

[0089]

In this case, when the movable piece detecting sensor 51

15 detects a movement of the movable piece, it may be adjudged that 

an operator is committing some fraudulent activity, and the 

predetermined processes may be executed. For example, a fraudulent 

manipulated signal (an anomaly sensed signal) may be transmitted 

to a higher-level apparatus that manages the operations of the bill

20 processing apparatus, or an annunciator lamp may be provided on 

the bill processing apparatus, and this lamp may blink, or without 

activating a process for input acceptance (ST22) input by another 

operator thereafter, a process in which a discharge operation or 

the like is forcibly carried out may be executed. Or, appropriate

25 processes such as canceling the operation of the bill processing

apparatus (for example, a process for stopping the processing, a 

process for discharging the bill, and the like) and the like may
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be executed.

[0090]

Further, in succession to the traveling route closing process 

described above (ST15), a conveyor roller pair spacing process is

5 executed such that the above-mentioned roller up-and-down motor

70 is driven to make the conveyor roller pair (14A, 14B) having

been in a state capable of nipping and holding the bill therebetween 

separate from each other (ST16) . By executing the conveyor roller 

pair spacing process, even if the operator additionally inserts

10 (double insertion) another bill by mistake, the bill is not subject 

to a feeding operation by the conveyor roller pair (14A, 14B) and 

hits touching faces 30n of the pair of movable pieces 30A, 30B in 

a closed state according to ST15 such that it is possible to reliably 

prevent the operation of bill double-insertion.

15 [0091]

Along with the bill traveling route closing process as 

mentioned above, when the bill reading means 8 reads the data up 

to the back end of the bill, the bill conveyor motor 13 is driven 

for a predetermined amount and leave the bill stopped at a

20 predetermined position (escrow position; position where the bill 

is carried toward the downstream by 13 mm from the center position 

of the bill reading means 8) , and at this time, a bill authenticity 

judgment process is executed by the control means 200 (ST17 to ST20 ) .

[0092]

25 In the bill authenticity judgment process at ST20 as

described above, when the bill is judged as a legitimate bill (ST21; 

Yes), an input from the operator is received (ST22). This input
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corresponds to an acceptance operation in which the operator presses 

an acceptance button in order to accept provision of services (for 

example, in the case of a gaming device, an acceptance process 

accompanied by start of a game), and a return operation in which 

the operator presses a return button in order to execute a process 

for returning the inserted bill.

[0093]

Then, when an operation to accept the provision of various 

types of services is input (ST23; Yes), the bill conveyor motor 

13 is consecutively driven to rotate normally to convey the bill 

in this state toward the bill housing part 100 (ST24) . While the 

bill is conveyed, the bill conveyor motor 13 is driven to rotate 

normally until the back end of the bill is detected by the discharge 

detecting sensor 18, and after the back end of the bill is detected 

by the discharge detecting sensor 18 (ST25) , the bill conveyor motor 

13 is driven to rotate normally by the predetermined amount (ST26

and ST27).

[0094]

The process for driving the bill conveyor motor 13 to rotate 

normally in ST26 and ST27 corresponds to a driving amount for which 

the bill is conveyed in the receiving port 103 of the bill housing 

part 100 from the discharge slot 3a on the downstream side of the 

bill traveling route 3 of the apparatus main body 2 so that the 

pair of belts 150 contact the surface on both sides of the 

conveyed-in bill to guide the bill stably to the press standby part 

108. That is, by further driving the bill conveyor motor 13 to 

rotate normally for a predetermined amount after the back end of



P07-0861.ARZ 1-0039 (S) 46

the bill is detected by the discharge detecting sensor 18, the pair 

of belts 150 contact the bill conveyed-in and are driven in the 

bill feeding direction so as to guide the bill in a stable state 

to the press standby part 108.

5 [0095]

Then, after the above-described bill conveyor motor 13 is 

stopped, the process for driving the presser plate 115 is executed 

(ST28) such that the bill is placed on the placing plate 105. And, 

after the pressing process is completed, the presser plate 115 is

10 again moved to the standby position and stopped to the position.

[0096]

Further, in the above-mentioned process of ST21, when the 

bill is judged as a non-legitimate bill (ST21; No) or the operator 

presses the return button (ST23; No), a traveling route opening

15 process is executed (ST51, refer to ST100 to ST102 of FIG. 17). 

After that, the bill conveyor motor 13 is driven to rotate reversely 

and the conveyor roller pair (14A, 14B) are brought in contact with 

each other such that the bill waiting at the escrow position is 

conveyed toward the bill insertion slot 5 (ST52 and ST53) . Then,

20 when the insertion detecting sensor 7 senses the back end of the 

bill to be returned toward the bill insertion slot 5, the driving 

to reversely rotate the bill conveyor motor 13 is stopped, and 

above-described roller up-and-down motor 70 is driven to make the 

conveyor roller pair (14A and 14B) in a state of nipping and holding

25 the bill therebetween separate from each other (ST54 to ST56). 

After that, the traveling route closing process is executed (refer 

to ST57, and ST120 to ST122 in FIG. 19) and the driving motor 20
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for the presser plate 115 is driven to rotate normally (ST58) such 

that the presser plate 115 positioned at the initial position is 

driven to move to the standby position, and then a series of

processes are completed.

5 [0097]

According to the bill processing apparatus having the 

above-described configuration, when a user inserts a bill into the 

bill insertion slot 5, the front end edge of the bill contacts the 

touching faces 30n of the pair of movable pieces 30A, 30B.

10 Therefore, even if the user inserts the bill in an inclined manner, 

the inclination is corrected so as to be aligned to the traveling 

direction by the pair of movable pieces, and the bill is prevented 

from getting jammed before the bill reaches the pair of movable 

pieces 30A, 30B.

15 [0098]

As mentioned above, the embodiment of the present invention 

is described. However, the present invention is not limited to the

above-described embodiment, and various modifications of the 

present invention can be implemented. In the present invention,

20 it suffices for the pair of movable pieces to be in a state that 

the movable pieces have been moved to the positions where a distance 

between the movable pieces is narrower than a width of the bill 

when a bill is inserted into the bill insertion slot 5. The driving 

source that drives such movable pieces or the power transmission

25 mechanism from the driving source may be appropriately modified. 

Further, it suffices for the distance (width) between the pair of

movable pieces to be narrower than the width of the bill to be



P07-0861.ARZ1-0039 (S) 48

5

10

15

20

25

inserted.

[0099]

According to the paper sheet processing apparatus of this 

embodiment, when a user inserts a paper sheet into an insertion 

slot, a front end edge of the paper sheet contacts the pair of movable

pieces in a state that a distance between a pair of movable pieces 

is narrower than the width of the paper sheet. Therefore, even if 

the user inserts the paper sheet in an inclined manner, its 

inclination is corrected so as to be aligned to the traveling 

direction by the pair of movable pieces . Therefore, even if a paper

sheet is inserted in an inclined manner into the insertion slot,

the paper sheet is prevented from getting jammed before the paper 

sheet reaches the pair of movable pieces.

[0100]

Further, the pair of movable pieces have regulatory walls 

that regulate the side edges of an inserted paper sheet to correct 

its inclination, and the regulatory wall is formed so as to make 

its width narrower as it approaches the end.

[0101]

In the above-described configuration, since the pair of 

movable pieces have regulatory walls that regulate the side edges 

of a paper sheet to correct its inclination, and the regulatory 

walls are formed so as to make its width narrower as it approaches 

the end, when the pair of movable pieces moves so as to be opened 

in order to perform skew correction, the paper sheet to touch the 

ends of the regulatory walls is prevented from being damaged.

[0102]
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As described above, a paper sheet processing apparatus 
capable of effectively preventing a paper sheet from being 
jammed by correcting its inclination to the traveling 
direction when the paper sheet is inserted, into an insertion 
slot can be provided.
[0103]

The present invention can be applied not only to the 
bill processing apparatus, but also to a device which 
provides products and services when the paper sheet such as 
a service ticket and a coupon ticket, for example, is 
inserted.
[0104]

Throughout this specification and the claims which 
follow, unless the context requires otherwise, the word 
"comprise", and variations such as "comprises" and 
"comprising", will be understood to imply the inclusion of a 
stated integer or step or group of integers or steps but not 
the exclusion of any other integer or step or group of 
integers or steps.
[0105]

The reference in this specification to any prior 
publication (or information derived from it) , or to any 
matter which is known, is not, and should not be taken as an 
acknowledgment or admission or any form of suggestion that 
that prior publication (or information derived from it) or 
known matter forms part of the common general knowledge in 
the field of endeavour to which this specification relates.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A paper sheet processing apparatus which 
performs a skew correction of a paper sheet inserted and 
conveyed, comprising:

an insertion slot into which the paper sheet is 
inserted;

a skew correction mechanism which performs the skew 
correction of the paper sheet inserted from the insertion 
slot ;

a traveling route which extends from the insertion 
slot to an entrance of the skew correction mechanism and 
through which the paper sheet is conveyed;

a conveyance mechanism which conveys the paper sheet 
provided between the insertion slot and the entrance of the 
skew correction mechanism, wherein:

the skew correction mechanism comprises a pair of 
movable pieces which performs the skew correction of the 
paper sheet by regulating both side edges thereof as the 
paper sheet is squeezed, and

the pair of movable pieces are positioned such that an 
open width between the pair of movable pieces is narrower 
than a width of a front end edge of the paper sheet when the 
front end edge of the paper sheet inserted from the 
insertion slot reaches the entrance of the skew correction 
mechanism, wherein:

a pair of movable pieces respectively comprise:
regulatory walls to regulate both side edges

thereof as the paper sheet is squeezed; and
touching faces at end portions of the regulatory

walls on an upstream side, the touching faces of the pair of 
movable pieces are formed across the traveling route and 
define a vertical face substantially perpendicular to the
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traveling direction, and
the conveyance mechanism conveys the paper sheet 

such that a front end edge of the paper sheet contacts the 
vertical face.

2. The paper sheet processing apparatus according 
to claim 1, comprising:

a floor face defining a bottom face of the traveling 
route; and

a ceiling face defining a top face of the traveling
route,

wherein the ceiling face comprises an inclined face 
dropping toward the floor face in a downstream direction 
along the traveling direction.

3. The paper sheet processing apparatus according 
to claim 1, wherein the end portions on the upstream side of 
the regulatory walls of the pair of movable pieces comprise 
inclined surfaces such that a distance between the 
regulatory walls of the pair of movable pieces is narrower 
in a downstream direction along the traveling direction.

4. The paper sheet processing apparatus according 
to any one of claims 1 to 3,

wherein the conveyor mechanism comprises a pair of 
rollers to rotate such that the paper sheet is nipped on top 
and bottom faces and conveyed in the traveling direction, 
and

wherein the pair of rollers is provided in a center 
portion in a lateral direction of the traveling route.
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