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(54) Paper sheet dispensing apparatus

(67) In a paper sheet, e.g. bank note, dispensing apparatus according to the present invention, stacked
bills (A) are removed by a dispensing roller (106} through a dispensing port (112) one by one. When
the dispensing operation is completed, one end of the stack of bills (A) which is located furthest away
from the dispensing port (112) is held by an upper flapper (132), and the stack is moved by a
predetermined distance in a stacking direction away from the position of the dispensing roller (1086) as
the upper flapper (132) is moved. Thereafter, the upper flapper (132) is released from the stack of bills
(A), and the stack is moved toward the dispensing roller (106) by an urging force of a spring (99) and
is brought into contact with the dispensing roller (106).
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SPECIFICATION
Paper sheet dispensing apparatus

The present invention relates to a paper sheet
dispensing apparatus for dispensing horizon-
tally stacked paper sheets one by one and,
more particularly, a paper sheet dispensing
apparatus such as a bank note dispensing
apparatus used in a receiving/dispensing sec-
tion of an automatic teller machine.

Recently, many automatic teller machines
(ATMs) are being installed in automated cor-
ners of bank branches. ATMs allow customers
to automatically withdraw and deposit cash
(bills) by using a bank card or a passbook.
The ATM can continue to serve even outside
banking hours. In addition, ATMs can be
installed in department stores and supermar-
kets, and the number of ATMs being installed
is increasing and will continue to do so.

Widespread application of the ATM is ac-
companied by important effects on issues
such as the effective utilization of capital, a
decrease in labor, and banking systems. In
order to achieve the effective utilization of
capital, an ATM has been developed and is
available wherein bills received by the ATM
are subsequently used as bills to be dispensed
thereby.

in an ATM of this type, the biil take-in and
take-out sections as the bill dispensing appa-
ratus in the bill receiving/dispensing section
are provided in the same position along the
same direction.

However, in the bill dispensing apparatus of
this type, after a given number of bills have
been removed from the receiving/dispensing
section, subsequent bills may be accidentally
partially removed. Under this circumstance,
proper stacking cannot be performed, result-
ing in inconvenience.

The present invention has been made in
consideration of the above situation. its object
is to provide a paper sheet dispensing appara-
tus capable of storing half-dispensed bills in a
standby state when a predetermined number
of bills have been removed.

In order to achieve the above object of the
present invention, horizontally stacked bills
are removed by a dispensing means through a
dispensing port one by one. When the dis-
pensing operation is completed, one end of
the stack of bills which is located furthest
away from the dispensing port is held by a
holding means, and the stack is moved by a
predetermined distance in a stacking direction
away from the position of the dispensing
means. Thereafter, the holding means is re-
leased, and the stack is moved toward the
dispensing means and is brought into contact
with the dispensing means.

According to one aspect of the present
invention, a paper sheet dispensing apparatus
comprises storage means for stacking paper

70
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sheets along a predetermined stacking direc-
tion, said storage means having an outlet port
at one end thereof, rotating means, rotatably
disposed at said outlet port, for engaging with
one of the paper sheets stacked in one end of
said storage means, biasing means for biasing .
the paper sheets toward said rotating means
so0-as to engage said rotating means with one
of the paper sheets, first driving means for
driving said rotating means and removing
outside said storage means the paper sheet
engaging with said rotating means through
said outlet port upon rotation of said rotating
means, first engaging means, disposed to be
movable along the predetermined stacking di-
rection, for freely engaging with an end of the
paper sheet which is located in a position
opposite to the side of said outlet port, second
driving means for moving said first engaging
means to be apart from said rotating means
along the predetermined stacking direction,
and third driving means for moving said first
engaging means and disengaging the paper
sheet from said first engaging means after
said first engaging means is moved by said
second driving means, whereby the paper
sheets disengaged by said third driving means
from said first engaging means are engaged
with said rotating means by the biasing force
of said biasing means.

Figs. 1 to 36 show an automatic bank note
transaction apparatus in which one embodi-
ment of a paper sheet dispensing apparatus is
used as a bank note dispensing apparatus; in
which )

Fig. 1 is a partial cutaway perspective view
showing the outer appearance of an automatic
bank note transaction apparatus;

Figs. 2A and 2B are schematic longitudinal
sectional side views of a bill receiving/dis-
pensing mechanism;

Figs. 3 to 6 are side views showing differ-
ent operating states of a bill receiving/dis-
pensing unit of the mechanism shown in Figs.
2A and 2B;

Fig. 7 is a side view showing a temporary
stacking section;

Fig. 8 is a side view showing a bill stack-
ing/dispensing unit;

Fig. 9 is a schematic plan view showing a
separator mechanism and a bill take-out
mechanism;

Fig. 10 is a plan view showing the bill take-
out mechanism;

Fig. 11 is a side view showing the relation-
ship between a rotating member and an idler
roller;

Fig. 12 is a side view for explaining the
operation of a movable member;

Figs. 13A to 13C are side views for explain-
ing the operation of flappers;

Fig. 14 is a plan view for explaining the
configuration of the flappers;

Fig. 15 is a side view showing the arrange-
ment of a bili detecting mechanism;
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Figs. 16 to 19 are side views showing panel portion 3b of the operation panel 3.
different operating states of the bill stacking/- A passbook reader/printer (not shown in
dispensing unit; Fig. 1) and a card/receipt processing unit 11
Fig. 20 is a schematic block diagram show- are arranged in the main body 2. The pass-
B ing the overall configuration of a control sys- 70 book reader/printer reads magnetic informa-
tem; tion on a passbook received through the pass-
Fig. 21 is a plan view showing the arrange- book insertion port 4, records the read mag-
ment of a display section in an internal moni- netic information, and prints a transaction
tor; content on the passbook; The card/receipt
10  Fig. 22 is a plan view showing the arrange- 75 processing unit 11 deals with a magnetic card
ment of a display section in a remote monitor; inserted through the card insertion port 5,
Figs. 23A to 23K are side views showing produces a receipt and dispenses it through
operating states of the bill stacking/dispens- the receipt dispensing port 6, and prepares a
ing unit in a aeposit transaction mode; journal duplicate. The main body 2 also con-
15  Fig. 24 is a side view showing a bill flow in 80 tains a bill receiving/dispensing mechanism
the deposit transaction mode; 12 for dispensing received bills, and recover-
Figs. 25A to 25C are flow charts for ex- ing dispensed bills which are accidentally left
plaining the operation of the main parts in the at the bill receiving/dispensing port 7, and an
deposit transaction mode; internal monitor unit 13 for loading the bills
20  Fig. 26 is a flow chart for explaining the 85 and discriminating them.
operation of the main parts in a deposit return The construction of the bill receiving/dis-
mode; pensing mechanism 12 wiil be described with
Figs. 27A to 27E are side views showing reference to Figs; 2A and 2B.
operating states of the bill stacking/dispens- Referring to Figs. 2A and 2B, reference
25 ing unit in the deposit return mode; 90 numeral 14 denotes a housing of the bill
Fig. 28 is a side view showing a bill flow in receiving/dispensing mechanism 12. A bill
the deposit return mode;, receiving/dispensing unit 15 is disposed in
Figs. 29A to 29C are flow charts for ex- the upper portion of the front side (customer
plaining the operation of the main parts in a side) of the housing 14 so as to oppose the
30 withdrawal transaction mode; 95 bill receiving/dispensing port 7. First, second,
Figs. 30A to 30K are side views showing third and fourth bill cassettes 16, 17, 18 and
the operating states of the bill stacking/dis- 19 are vertically disposed from the bottom to
pensing unit in the withdrawal transaction the top of the rear side (bank side) of the
mode; housing 14. The first to fourth bill cassettes
35 Fig. 31 is a side view showing a bill flow in 100 16 to 19 constitute a first storage section 20
the withdrawal transaction mode; as an improper bill storage section for storing
Fig. 32 is a side view showing a bill flow in bills of a first denomination (i.e., $50, £10 or
a recover mode; DM50) which are unfit for dispensation and
Figs. 33A to 33C are flow charts for ex- rejected bills, a second storage section 21 for
40 plaining a loading mode; 105 storing bills of a second denomination (i.e.,
Fig. 34 is a side view showing a bill flow in $10, £5 or DM10), a third storage section 22
the loading mode; for storing bills of a third denomination (i.e.,
Fig. 35 is a plan view showing the printed $100, £20 or DM100), and a fourth storage
state of a journal in the loading mode; and . section (recovery compartment/loading com--
45  Fig. 36 is a side view showing a bill flow in 110 partment) 23 for storing recovered and load-
a loaded bill return mode. ing bills, respectively. Each of the first to
An automatic bank note (banking) transac- fourth bill cassettes 16 to 19 can be puiled
tion apparatus according to are embodiment out from the main body 2 by opening a rear
of the present invention will be described with door 2a disposed at the rear side (bank side)
50 reference to the accompanying drawings. 115 of the main body 2 of the depositing/dispens-
Fig. | shows a depositing/dispensing appa- ing apparatus 1.
ratus 1 of an automatic bill circulating system First, second third and fourth bill stacking/-
as the automatic bank note transaction appa- dispensing units 24, 25, 26 and 27 are
ratus. The apparatus 1 has a main body 2, vertically disposed at substantially the center
55 and an operation panel 3 is provided at the 120 along the front-to-rear direction (horizontal di-
customer side of the main body 2. A pass- rection in the drawings) of the housing 14 so
book insertion port 4, a card insertion port 5 as to respectively correspond to outlet ports of
and a receipt dispensing port 6 are formed in the bill storage sections 20, 21, 22 and 23.
a vertical panel portion 3a of the operation Separator mechanisms 28, 29, 30 and 31 as
60 panel 3. A bill receiving/dispensing port (bil} 125 partitioning means for distinguishing the pre-
port) 7 which serves as both a bill inlet port sent transaction from the previous transaction
and a bill outlet port, an operation section 9 are disposed in the bill storage sections 20,
having a plurality of operation buttons 8, and 21, 22 and 23, respectively. Temporary sto-
an instruction display section (i.e., CRT dis- rage sections 32, 33, 34 and 35 are formed
65 play unit) 10 are provided in a horizontal 130 between the mechanism 28 and the unit 24,
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between the mechanism 29 and the unit 25,
between the mechanism 30 and the unit 26,
and between the mechanism 31 and the unit
27, respectively.

A discrimination section 36 is disposed in
the front portion of the housing 14 substan-
tially centrally along the vertical direction
thereof. A reverse-presented bill inverting sec-
tion 37 is disposed below the discrimination
section 36, and a temporary stacking section
38 is disposed in front of the discrimination
section 36.

Bill convey paths R are formed in the hous-
ing 14 so as to convey bills A to the corre-
sponding sections. More particularly, the con-
vey paths R consist of: a first convey path Rl
for conveying the bill A from the bill receiv-
ing/dispensing unit 15 through the discrimi-
nation section 36 to a first branch disposed
between the discrimination section 36 and the
temporary stacking section 38; a second con-
vey path R2 for conveying the bill A from the
first branch to a merge portion of the first
convey path R1 which is located at the inlet
port of the discrimination section 36; a third
convey path R3 for conveying the bill A from
the first branch to the temporary stacking
section 38; a fourth convey path R4 for
conveying the bill A from the temporary stack-
ing section 38 to the bill receiving/dispensing
unit 15; a fifth convey path R5 for conveying
the bill A from a second branch which is
defined at an intermediate portion of the sec-
ond convey path R2 and located in front of
and below the first stacking/dispensing unit
24 to a rejected bill stacking section 49
disposed under the first storage section 20; a
sixth convey path R6 for conveying the bill A
from a third branch which is defined at an
intermediate portion of the second convey
path R2 and located in front of and above the
first stacking/dispensing unit 24 to the first
stacking/dispensing unit 24; a seventh con-
vey path R7 for conveying the bill A from a
fourth branch which is defined at an interme-
diate portion of the second convey path R2
and located in front of and above the second
stacking/dispensing unit 25 to the second
stacking/dispensing unit 25; an eighth con-
vey path R8 for conveying the bill A from a
fifth branch which is defined at an intermedi-
ate portion of the second convey path R2 and
located in front of and above the third stack-
ing/dispensing unit 26 to the third stacking/-
dispensing unit 26; a ninth convey path R9
for conveying the bill A from the first stack-
ing/dispensing unit 24 to a merge portion of
the second convey path R2 located in front of
the first stacking/dispensing unit 24; a tenth
convey path R10 for conveying the bill A
from the second stacking/dispensing unit 25
to a merge portion of the second convey path
R2 located in front of the second stacking/-
dispensing unit 25; an eleventh path R11 for
conveying the bill A from the third stacking/-
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dispensing unit 26 to a merge portion of the
second convey path R2 located in front of the
third stacking/dispensing unit 26; a twelfth
convey path R12 for conveying the bill A
from a sixth branch which is defined at an
intermediate portion of the second convey
path R2 and is located below the discrimina-
tion section 36 to a merge portion which is
defined at an intermediate portion of the sec-
ond convey path R2 and which is located in
front of the second branch so as to invert the
bill by 180 degrees; a thirteenth convey path
R13 for conveying the bill A from a seventh
branch which is defined at an intermediate
portion of the first convey path R1 and lo-
cated in front of the fourth stacking/dispens-
ing unit 27 to the fourth stacking/dispensing
unit 27; a fourteenth convey path R14 for
conveying the bill A from the fourth stack-
ing/dispensing unit 27 to a merge portion
which is defined at an intermediate portion of
the second convey path R2 and which is
located in front of and below the fourth stack-
ing/dispensing unit 27; and a fifteenth con-
vey path R15 for conveying the bill A from an
eighth branch defined at an intermediate por-
tion of the third convey path R3 to a merge
portion defined at an intermediate portion of
the first convey path R1.

First to eighth selector gates 39a, 39c,
39d, 39e, 39f, 39b, 39g and 39h are dis-
posed at the first to eighth branches, respec-
tively. Each selector gate guides the bill A
which has reached the corresponding branch
to one of the two corresponding convey
paths; The selector gates 39a to 30h are
driven by rotary solenoids (not shown), re-
spectively. Bill flow sensors 40a to 40u are
arranged at respective predetermined posi-
tions of the convey paths R; Bill presence/ab-
sence sensors (residual bill sensors) 41a to
41i are disposed at respective stacking loca-
tions of the bills A; Each of the sensors 40a to
40u and 41a to 41i comprises a known pair
of a light-emitting element and a light-receiv-
ing element.

A full-state sensor 44, a near-full-state sen-
sor 45, an empty-state sensor 42 and a near-
empty-state sensor 43 are arranged in each of
the bill storage sections 20, 21, 22 and 23.
Each of these sensors 42, 43, 44 and 45
comprises a microswitch which is turned
on/off by a slider 99 fixed to a push plate 98
(to be described later).

The bill receiving/dispensing unit 15 which
is disposed to oppose the bill receiving/dis-
pensing port 7 will now be described with
reference to Figs. 3 to 6.

The bill receiving/dispensing unit 15 has a
bill take-in mechanism 15a and a bill take-out
mechanism 15b. Reference numeral 50 de-
notes a door for opening/closing the bill
receiving/dispensing port 7. A handle 50a of
the door 50 is at a lower level than the
horizontal panel portion 3b, so that the open-
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ing/closing operation of the door 50 is not
impeded by a customer’s belongings such as
a handbag.

A bill storage chamber 51 is formed below
the bill receiving/dispensing port 7 which is
opened/closed by the door 50. The bottomn
wall of the bill storage chamber 51 is defined
by a guide plate 562, and side walls thereof
are respectively defined by opposing surfaces
of a first conveyor belt 53 of the bill take-in
mechanism 15a and a second conveyor belt
54 of the bill take-out mechanism 15b.

The bill take-in mechanism 15a has the
following construction. The first conveyor belt
53 is looped between pulleys 55 and 56
which are vertically disposed in the housing
14. A reception roller 57 is coaxial with the
lower pulley 55. The roller 57 has a diameter
slightly larger than that of the pulley 55 so
that the circumferential surface of the roller
57 extends slightly beyond the outer surface
of the first conveyor belt 53 looped around
the pulley 55. The lower end of the roller 57
is in contact with a reverse brake belt 58
which serves as an overlying bill reception
preventing means.

A backup member 59 is arranged with the
second conveyor belt 54 in a nest configura-
tion so as to be horizontally movable. The
backup member 59 is mounted to a horizon-
tally extending guide shaft 61 through a lin-
ear bearing 60. The backup member 59 can
be moved by a backup member actuator (not
shown) through the guide shaft 61 between a
position where the backup member 569 urges
the bills A in the bill storage chamber 51
against the first conveyor belt 53 and a posi-
tion where the backup member 59 is situated
to the left of the second convey or belt 54 so
that bills A are removed from the bill storage
chamber 51.

The bill take-out mechanism 15b has the
following construction. A pulley (not shown) is
disposed to oppose the roller 57 and a third
conveyor belt 62 is looped around the pulley.
This pulley is integrally mounted with a pulley
63. A pulley 64 is disposed above the pulley
63. The second conveyor belt 54 is looped
around the pulleys 63 and 64. The opposing
surfaces of the third conveyor belt 62 and a
fourth conveyor belt 66 looped around a
pulley 65 disposed at the bottom of the bill
storage chamber 51 define the fourth convey
path R4 of the convey paths R, which con-
veys the bills A from the temporary stacking
section 38 to the bill storage chamber 51.

The pulley 64 is mounted at the free end of
an arm 71. The proximal end of the arm 71 is
supported to freely swing about a pivot pin
68. The arm 71 is normally biased by a
spring 69 to be separated from the bill sto-
rage chamber 51, and abuts against a stopper
70.

The arm 71 is pivoted by an arm actuator
72 about the pivot pin 68 against the biasing
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force of the spring 69, so that the arm 71 is
inserted into the bill storage chamber 51. A
spring 75 is provided such that one end
thereof is connected to a plunger 73a of a
solenoid 73, an intermediate portion thereof is
wound around a guide pulley 74, and the
other end thereof is connected to the proximal
end of the arm 71. The biasing force of the
spring 75 is stronger than that of the spring
69. When the solenoid 73 having the con-
struction described above is energized, the
plunger 73a is withdrawn to pivot the arm 71
clockwise against the biasing force of the
spring 69, so that the arm 71 is inserted into
the bill storage chamber 51.

The bills taken-in, one by one, upon rota-
tion of the roller 57 are guided by a guide
plate 76 and are fed between conveyor belts
77 and 78 which constitute part of the first
convey path R1 of the convey paths R. The
driven roller having the conveyor belt 77
looped therearound is pivotally mounted on a
shaft on which the reverse brake belt 58 is
also mounted.

The residual bill sensors 41a and 41b are
vertically arranged in the bill storage chamber
51 to be spaced apart from each other so as
to detect the presence/absence of bills A. The
upper sensor 41b is positioned such that a
space is defined between the upper end of the
largest bill A and the optical axis of the sensor
41b when the largest bill A is completely
stored in the bill storage chamber 51. In this
state, the light-receiving element of the upper
sensor 41b receives light from the light-emitt-
ing element and generates a “"bright’’ signal.
The lower sensor 41a is positioned such that
a space is defined between the lower end of
the bill A and the optical axis of the sensor
41a when a bill which is being dispensed or
returned is partially dispensed so as to extend
from the bill receiving/dispensing port 7. The
light-receiving element of the lower sensor
41a receives light from the light-emitting ele-
ment and generates a “‘bright’” signal.

Bill reception at the time of cash deposit
will now be described with reference to Figs.
3 and 4.

When a customer operates the apparatus to
deposit cash, the door 50 is pulled by a motor
{not shown) to the right in the drawings to
open the bill reception/dispensing port 7, as
indicated by the alternate long and two
dashed line in Fig; 3; In this case, since the
backup member 59 is located in the position
where it is separated from the bill storage

chamber 51, the customer can vertically insert

a bundle of obverse and/or reverse-presented
bills of various denominations through the bill
receiving /dispensing port 7 into the bill sto-
rage chamber 51. When the customer has
finished inserting the bills, he moves the door
50 by means of the handle 50a to the left, so
that the bill receiving/dispensing port 7 is
closed. When the door 50 is closed, a sensor
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{not shown) detects the closed state, and the
bill convey operation is started.

As shown in Fig. 4, the first conveyor belt
53 starts to move counterclockwise in the
direction given by the arrow. Upon movement
of the conveyor belt 53, the roller 57 having
a rubber member of a high friction coefficient
on its outer surface is rotated. At the same’
time, the backup member 59 is moved by the
backup actuator (not shown) to the right.
Therefore, as shown in Fig. 4, the bills A are
urged to the right and are pressed against the
roller 57 and the first conveyor belt 53. In
this case, the backup member 59 urges the
bills A through a spring (not shown). There-
fore, the bills can be properly pressed irre-
spective of the thickness of the bundle of
bills, so that the backup actuator will not be
overloaded. ‘

The bill A contacting the roller 57 is con-
veyed upon rotation of the roller 57. In this
case, the second and subsequent bills A will
not be conveyed, due to the action of the
reverse brake belt 58 which rotates in the
direction opposite to the convey direction. The
bills A are thus fed, one by one, into the first
convey path R1 defined between the conveyor
belts 77 and 78.

An operation will be described with refer-
ence to Fig. 5 wherein the bills A which are
being returned to the bill receiving/dispensing
port 7 are conveyed to the bill storage cham-
ber 51. In this case, first, the bill receiving/-
dispensing port 7 is closed by the door 50.
The backup member 59 is moved to the left
and is separated from the bill storage chamber
51. The leading end of a bundle of bills A fed
through the fourth convey path R4 defined
between the conveyor belts 62 and 66 can be
fed into the bill storage chamber 51 defined
between the opposing surface of the second
conveyor belt 54 and the first conveyor belt
53.

When the feeding of the bundle of bills A
into the bill storage chamber 51 is completed,
these bills which require a re-reading opera-
tion, such as rejected bills received at the time
of cash deposit, are subjected to convey oper-
ation (Fig. 4) while the door 50 is closed.

On the other hand, when re-reading is not
required as in the case of automatic return of
the bills at the time of cash deposit or in the
case of bill dispensing, the foliowing operation
is performed. As shown in Fig. 6, the backup
member 59 is held in the left position. Then,
the solenoid 73 is energized while the feeding
of the bills A is temporarily stopped. The arm
71 provided with the pulley 64 driven by the
second conveyor belt 54 is pivoted clockwise
about the pivot shaft 68. The bills A in the bill
storage chamber 51 are thus clamped be-
tween the first conveyor belt 53 and the
second conveyor belt 54.

Thereafter, the door 50 is moved by a
motor {not shown) to open the bill receiving/-
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dispensing port 7. The second conveyor belt
54 at the left side is driven at a low speed of
1/10 the normal feed speed counterclockwise
in the direction indicated by the arrow. At the
same time, the first conveyor belt 53 at the
right side is driven at the same low speed and
is driven clockwise in the direction given by
the arrow. Therefore, the bills A are fed up-
ward. When the lower residual bill sensor 41a
generates a “‘bright’” signal, the conveyor
belts 53 and 54 are stopped.

In this case, the bills A are stopped such
that more than half of their length extends
from the receiving/dispensing port 7. The
customer can easily remove the bills A from
the port 7.

Furthermore, since the bills are firmly
clamped by the biasing force of the spring
75, they will neither fall out nor be blown
away by a gust of wind.

When the customer removes the bills A, the
upper sensor 41b generates the “‘bright’’ sig-
nal, and the bill receiving/dispensing port 7
is automatically closed by the door 50. Mean-
while, when the door 50 is closed, the sole-
noid 73 is deenergized, and the arm 71
returns to the initial position as shown in Fig.
4. The backup member 59 which has been
held at the left position is returned to the
position shown in Fig. 3. The next step is
then initiated.

When the residual bill sensor 41b does not
generate a ‘‘bright’’ signal after a predeter-
mined time interval has elapsed, the machine
detects that the customer has forgotten to
remove the dispensed bills, and the recovery
operation is started. The first and second
conveyor belts 53 and 54 are driven at a low
speed of 1/10 the normal speed in the direc-
tion opposite to the dispensing direction,
while the bills A remain clamped between the
first and second conveyor belts 53 and 54.
The reverse movement of the conveyor belts
53 and 54 continues until the residual bill
sensor 41b generates the "'bright’’ signal. The
generation of the “‘bright’’ signal indicates
that the bills A are completely withdrawn into
the bill storage chamber 51. Therefore, the
solenoid 73 is deenergized, and the arm 71
having the pulley 64 driven by the second
conveyor belt 54 returns to the initial position.
At the same time, the bill receiving/dispens-
ing port 7 is closed by the door 50.

Thereafter, the normal reception operation
is performed as described with reference to
Fig. 4. The forgotten bills are recovered, one
by one.

The temporary stacking section 38 will be
described with reference to Fig. 7.

The temporary stacking section 38 has a
stacking mechanism 38z and a dispensing
mechanism 38b. Reference numeral 80 de-
notes a temporary stacking chamber. The bot-
tom portion of the temporary stacking cham-
ber 80 is defined by a guide plate 81, and
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side walls thereof are respectively defined by paths R as one bundle.
the opposing surfaces of a conveyor belt 82 The presence/absence of the bills A within
of the stacking mechanism 38a and an ex- the temporary stacking chamber 80 is de-
tended portion 62a of the third conveyor belt tected by a “"dark’"/‘'bright’’ signal from the

5 62 in the dispensing mechanism 38b. The 70 residual bill sensor 41c.
third convey path R3 is defined by opposing The reverse-presented bill inverting section
surfaces of a conveyor belt 84 looped around 37 has a known construction wherein the
a pulley 83 disposed above the temporary conveyor belts are twisted by 180 degrees to
stacking chamber 80 and another pulley (not invert the bill while the bill is conveyed

10 shown), and a conveyor belt 85. The bill A 75 clamped between the conveyor belts, and a
selected by the selector gate 39h (Fig. 2A) detailed description thereof will be omitted.
disposed in the eighth branch is guided to the The first to fourth stacking/dispensing units
temporary stacking chamber 80 through the 24 to 27 and the separator mechanisms 28 to
third convey path R3. 31 as partitioning means will now be de-

15  An impeller 86 is disposed below the end 80 scribed with reference to Figs. 8 to 19. Each
of the third convey path R3. The leading end of the stacking/dispensing units has the same
of a single conveyed bill A clamped between construction, and each of the separator
the conveyor belts 84 and 85 is inserted mechanisms has the same construction, so
between adjacent blades 86a of the impelier that only the first stacking/dispensing unit 24

20 86, which rotates counterclockwise. The lead- 85 and the first separator mechanism 28 will be
ing end of the bill A is guided downward by exemplified, and a description of other stack-
the conveyor belt 84 until it abuts against the ing/dispensing units and other separator
conveyor belt 82. At this moment, the trailing mechanisms will be omitted.
end (upper end) of the bill A remains clamped Reference numeral 100 denotes a pair of

25 between the blade 86a of the impeller 86 and 90 stacking impellers. The impellers 100 are
the conveyor belt 84. Thereafter, the bill A is mounted on a common shaft 103, which is
conveyed downward along the belt 82 and rotatably supported through a pair of bearings
when the trailing end of the bill A is released 102 (Fig. 10) respectively mounted on frames
from being clamped between the conveyor 101. The shaft 103 is rotated clockwise

30 belt 84 and the blade 86a, the bill A flies to 95 through a power transmission system 105
the left due to the action of the next blade having a pulse motor {not shown) as a drive
86a. Therefore, the bill A is stacked in the source.
temporary stacking chamber 80 at a sufficient A plurality of rotating members 106a, 106b
distance from the conveyor belt 82. The next and 106c as dispensing mechanisms are dis-

35 bill A is inserted between the stacked bill A 100 posed on the outer sides of the impellers 100
and the conveyor belt 82, and this bill is such that the peripheral portions of the rotat-
stacked in the temporary stacking chamber 80 ing members 106a, 106b and 106¢c partially
in the same manner as described above. overlay the peripheral portions of the impellers

The conveyor belt 82 which serves as a 100, respectively. Each rotating member

40 guide for removing the bili A from the impel- 105 106a, 106b or 106¢ is fixed to a shaft 107n
ler 86 is looped around a pulley 87 located in horizontally provided to be parallel to the shaft
the vicinity of a main shaft 86b of the impel- 103 on which the impeliers 100 are
ler 86 and a pulley 88 located below the mounted. Furthermore, each rotating member
guide plate 81. The upper pulley 87 is . 106 is driven in the forward direction through

45 mounted on the free end portion of an arm 110 a drive system (not shown).

92 supported to swing about a shaft 89 of Part of the outer surface of each of the
the lower pulley 88. The arm 92 normally rotating members 106a, 106b or 106¢ is
abuts against a stopper 91 by the biasing made of a material such as rubber having a
force of a spring 90 and is biased to lie high friction coefficient, as shown in Fig. 10.

50 outside the temporary stacking chamber 80 as 115 A cam 124 is fixed on the shaft 107, as
indicated by solid line in Fig. 7. The arm 92 shown in Fig. 11. The cam 124 has an
is pivoted by an arm actuator (not shown) (in arcuated outer surface which subtends a pre-
the same manner as the arm actuator 72 determined angular interval at the center of
(Figs. 3 to 6) of the bill receiving/dispensing the shaft 107. An idler roller 125 is rotatably

55 unit 15) counterclockwise against the biasing 120 supported to be engaged with the outer sur-
force of the spring 90. Therefore, as indicated face of the cam 124. Feed rollers 126 are
by the alternate long and two short dashed rotatably supported to normally engage with
line in Fig. 7, the bills A in the temporary the idler roller 125. The feed rollers 126 are
stacking chamber 80 are urged against the driven upon rotation of the idler roller 125. In

60 extended portion 62a of the conveyor belt 62. 125 this manner, when the rotating members

The conveyor belt 82 is driven at the same 106a, 106b, and 106¢ are rotated, a rota-
speed as that of the conveyor belt 62 through tional force of these members is transmitted to
a drive system (not shown). The bills A in the the corresponding feed rollers 126 through
temporary stacking chamber 80 are fed into the corresponding idler rollers 125, so that

65 the fourth convey path R4 of the convey 130 the feed rollers 126 are intermittently rotated
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clockwise upon rotation of the members
106a, 106b, and 106c. Therefore, the bills A
are fed downward one by one starting from
the foremost bill and are removed from an
outlet port 112 upon rotation of the feed
rollers 126. In this manner, the dispensed
bills A are conveyed upon rotation of the
rotating members 106a, 106b, and 106¢c.

Overlying bill preventing rollers 113a,
113b, and 113c are respectively disposed at
an outlet port 112 of the rotating members
106a, 106b, and 106¢ so as to prevent the
second and subsequent bills from being dis-
pensed together with the first bill dispensed
by a combination of the feed rollers 126 and
the rotating members 106a, 106b, and 106c.
As shown in Fig. 10, the surfaces of the
rollers 113a, 113b, and 113c are made of a
high friction member and are fitted with the
rotating members 106a, 106b, and 106¢c,
respectively. The rollers 113a, 113b, and
113c are rotated in an opposite direction to
the bill dispensing direction.

Movable members 108 are provided to be
nested with the rotating members 106a 106b
and 106¢ as dispensing mechanisms, and the
pair of impellers 100. Each movable member
108 can swing between a dispensing position
(indicated by the solid line) and a stacking
position (indicated by the alternate long and
short dashed line) about the shaft 107, as
shown in Fig. 12. The movable member 108
is driven clockwise or counterclockwise by a
pulse motor 110 as the drive source through
a power transmission system 111, The mov-
able members 108 serve as guide portions in
the stacking mode whose parts cross the
impellers 100 so as to remove the bill A from
the impellers 100, as indicated by the alter-
nate long and short dashed line. However, in
the dispensing mode wherein the rotating
members 106a, 106b and 106c remove the
bill, as indicated by the solid line, the mov-
able members 108 are pivoted through a
predetermined angle clockwise from the stack-
ing position and serve as push plates for
pushing the bill in the direction (transverse
direction) perpendicular to the dispensing di-
rection (downward direction), and for support-
ing the bill.

A rotating stopper 122 is provided to be
nested with the rotating members 106a,
106b and 106c¢ at the lower portions of the
impellers 100, as shown in Fig. 8. The stop-
per 122 is rotatably supported on a shaft 123
and can swing between the two positions
given by the dotted line and the alternate long
and short dashed line, respectively, by means
of a drive source (not shown). The stopper
122 closes the outlet port 112 in the stacking
mode, as indicated by the alternate long and
short dashed line, so as to prevent the bill A
from being moved downward through the
outlet port 112. However, in the dispensing
mode, the stopper 122 is moved away from
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the outlet port 112, as indicated by the
dotted line, so that the outlet port 112 is
opened.

A detecting lever 94 is disposed in the
lower portion of the impeller 100 to be fitted
in grooves (slots) 133a’ and 133d’ formed in
pawls 133a and 133d of a flipper 133 (to be
described later). The detecting lever 94 de-
tects whether or not the end of the bill A
faces the outlet port 112 and can be pivoted
about a shaft 95. A sensor (e.g., photocou-
pler) 96 is arranged at a position opposing an
end 94a of the detecting lever 94. The sensor
96 is kept OFF by the end of the detecting
lever 94 when the detecting lever 94 abuts
against the end of the bill A temporarily
stored in the temporary storage section. How-
ever, when the bill A is removed from the
temporary storage section and the detecting
lever 94 is pivoted counterclockwise and is
moved to the position shown in Fig. 15, the
sensor 96 is turned on by the end 94a of the
detecting lever 94. The ON/OFF operation of
the sensor 96 allows detection of an end of a
deposit return operation, detection during the
dispensing operation of an end of a with-
drawal transaction and an end of a restoration
operation after the bills are left at the dispens-
ing port, and detection of an empty cassette.

An end of the sixth, seventh or eighth
conveyor path R6, R7, or R8, which is
branched from the second conveyor path R2
of the bill conveyor path R at substantially the
center along the front-and-rear direction of the
bill receiving/dispensing mechanism, housing
faces the upper portions of the impellers 100,
as shown in Fig. 8. The conveyor path R6,
R7, or R8 conveys the bill A gated from the
second conveyor path R2 through the separa-
tor gate 39d, 39¢, or 39f to the correspond-
ing impeller 100. The ninth, tenth or eleventh
conveyor path R3, R10 or R11 whose end
merges into the second conveyor path R2 is
formed at the lower portions of the impellers
100. The conveyor path R9, R10, or R11
conveys the bill A dispensed by the rotary
members 106a, 106b, or 206¢c as dispensing
mechanisms into the second conveyor path
R2.

The second conveyor path R2 is constituted
by opposing surfaces of a conveyor belt 115
loocped between guide rollers 114 and a plu-
rality {four in this embodiment) of second
conveyor belts 117, which partially contact
the conveyor belt 115, as shown in Fig. 8.
The sixth convey path R6 is constituted by
opposing surfaces of one of the conveyor
belts 117 and a conveyor belt 119 which is
looped around guide rollers 118 and which
partially contacts the upper surface of this
conveyor belt 117. The lowermost, fifth con-
veyor path R5 is constituted by opposing
surfaces of another conveyor belt 119 and a
conveyor belt 120 which partially contacts the
lower surface of this conveyor belt 119.
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The bills A, sequentially guided by the opened or are already opened.
impellers 100, can be stacked in any of the Grooves 133a’ and 133d’ are formed in
temporary storage sections 32, 33, and 34 the pawls 133a and 133d, respectively, as
(to be described later) through a guide 143, a shown in Fig. 14. When the bill A does not
5 belt 146 of a low friction coefficient, a leaf 70 abut against the pawls 133a and 133d, the
spring 147, and the corresponding movable detecting lever 94 is inserted in the grooves
member 108. 133a’ and 133d’.
The construction of the separator mecha- As shown in Fig. 9, a drive pulley 139
nisms 28, 29, 30, and 31 as partitioning mounted on the drive shaft of a VR type pulse
10 means will be described with reference to Fig. 75 motor 138 is disposed in the vicinity of one
9 and Figs. 13A to 13C. end of one of the guide rods 129, and a
Rectangular movable members 131 for sur- driven pulley 140 is disposed in the vicinity of
rounding the stacks of bills A stacked on the other end thereof. An intermediate portion
supports 130 are disposed in the fourth, of a timing belt 141, looped between the
15 third, second, and first storage sections 23, 80 pulleys 139 and 140, is coupled to the mov-
22, 21, and 20, respectively. Each movable able member 131. An initial position sensor
member 131 is reciprocally movable along (lead switch) 142 is arranged to keep the
the stacking direction of the bilis A by guide movable member 131 in the normal stop
rods 128 and 129 through linear bearings position. The movable member 131 stops in
20 (not shown). As shown in Fig. 14, flappers 85 the normal stop position when the position
132 and 133, which respectively comprise a sensor 142 is set in the normal condition.
plurality of pawls 132a to 132d and 133a to Even if the movable member 131 is moved
133d, are pivotally mounted on shafts 134 forward in the normal stop position, the pawls
and 135 in upper and lower horizontal frames 132a to 132d and 133a to 133d of the
25 131a and 131b of the movable members 90 upper and lower flappers 132 and 133 will
131, respectively. not abut against the corresponding stacking/-
The drive force of a VR type pulse motor dispensing units 24, 25, 26, and 27.
136 is transmitted to the flappers 132 and The bills A are urged toward the corre-
133 respectively through link mechanisms sponding stacking/dispensing unit by a bac-
30 137a and 137b. In this manner, the pawls 95 kup member, which comprises a movable
132ato 132d and 133a to 133d can be member 98 and a press plate 37 biased by a
inserted into or removed from the stacking spring 99 (Fig. 16).
area of the bills A. Reference numeral 144 denote aligning
A grooved cam (not shown) is mounted on guide plates which define the two side walls
35 a shaft of the pulse motor 136. Upon rotation 100 of the temporary storage section 32, which
of the cam, the lower link mechanism 137b is are disposed to be movable by means of
pivoted. The rotation of the lower link mecha- driving means (not shown), and which align
nism 137b through a predetermined angle the bills A along the longitudinal direction.
opens the lower flapper 133, When the Fig. 8 shows the stacking state of the
40 grooved cam is further rotated, the upper link 105 temporary storage section 32 of the bills. Fig.
mechanism 137a is pivoted. The rotation of 16 shows the state of the stacking/dispensing
the upper link mechanism 137a through a unit 24 and the separator mechanism 28
predetermined angle opens the upper flapper where cash deposit is performed; Fig. 17
132. A mechanical lock mechanism (not . shows the state thereof where the received
45 shown) is disposed to prevent the upper and 110 bills are returned; Fig. 18 shows the state
lower flappers 132 and 133 from being thereof where the bills are dispensed; and Fig.
opened even if an external force acts on the 19 shows the standby state after the bills are
pawls 132a to 132d and 133a to 133d when dispensed. More particularly, when the bills
the flappers 132 and 133 are closed. are stacked in the temporary storage section
50 When the upper and lower flappers 132 115 32, the movable member 108 is pivoted to
and 133 are closed (standby state), the upper the left, as shown in Fig. 8. The guide 108a
link mechanism 137a is pivoted about the is nested with the impellers 100, and the
shaft 135 upon predetermined rotation of the stopper 108b closes the outlet port 112. The
puise motor 136, as shown in Fig. 13A, so pawls 132a and 133a of the flappers 132
55 that the lower flapper 133 is opened, as 120 and 133 of the separator mechanism 28 are
shown in Fig. 13B. Subsequently, when the engaged with the leading ends of the first bill
lower link mechanism 137b is pivoted about stored in the storage section 20.
the shaft 134 upon predetermined rotation of When the bills stacked in the temporary
the pulse motor 136, the upper flapper 132 storage section 32 are received in the bill
60 is opened, as shown in Fig. 13C. The pulse 125 storage section 20, the state shown in Fig. 8
motor 136 is of the VR type and the shape of changes to the state shown in Fig. 12
the grooved cam is preselected, so that the wherein the pawls 132a and 133a are pi-
flappers 132 and 133 are normally closed voted outside to disengage with the bill. In
even if the pulse motor 136 is deenergized this manner, the bills A stacked in the tempo-
65 while the flappers 132 and 133 are being 130 rary storage section 32 are stacked on the
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bills stored in the bill storage section 20.
Thereafter, the pawls 132a and 133a are
moved in the forward direction and are
brought into engagement with the forward
bill.

When a transaction is not completed or the
customer does not confirm his deposit, the
state shown in Fig. 8 changes to the state
shown in Fig. 17. The pawls 132a and 133a
are held in the positions where the bill is
engaged therewith. The movable member
108 is pivoted to the right, and the guide
108a abuts against the forward bill of the bills
stacked in the temporary storage section 32.
Simultaneously, the stopper 108b is sepa-
rated from the outlet port 112 to open it.
Thereafter, upon rotation of the rotating mem-
ber 106, the received bills stacked in the
temporary storage section 32 are taken out
one by one. It should be noted that the bills
stacked in the storage section 20 are sepa-
rated by the pawls 132a and 133a from the
received bills and will not be dispensed by the
rotating members 106.

When the bills are dispensed, the state
shown in Fig. 17 changes to the state shown
in Fig. 18. The pawls 132a and 133a are
pivoted from the position where the bill is
engaged to the position where the bill is not
engaged. At the same time, the movable
member 108 is povited to the right. There-
after, upon rotation of the rotating member
1086, the bills stored in the storage section 20
are dispensed one by one. When the dispens-
ing operation of a predetermined number of
bills is completed, the state shown in Fig. 18
changes to the state shown in Fig. 19. The
pawls 132a and 133a are held in the standby
mode wherein they engage with the first bill.
The stacking/dispensing unit 24 and the sep-
arator mechanism 28 are set in this standby
mode when the depositing/dispensing appa-
ratus 1 is not operated.

Fig. 20 is a block diagram for explaining
the operation of the depositing/dispensing
apparatus 1. A main control section 150
controls the overall operation of the apparatus
1. A memory 152 such as a ROM (read-only
memory) stores a control program or the like.
A receiving/dispensing mechanism control
section 151 controls the receiving/dispensing
mechanism 12 in accordance with the signal
from the main control section 150 and the
signal from a discrimination control section
155. The discrimination control section 155
controls the discrimination section 36. An
operation panel/internal monitor unit control
section 153 controls the operation panel 3
and the internal monitor unit 13. A card/re-
ceipt processing control section 154 controls
the card/receipt processing unit 11. A pass-
book reader/printer control section 156 con-
trols a passbook reader/printer 1567 for read-
ing magnetic stripe information of the pass-
book inserted through the passbook insertion
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port 4 and printing the transaction contents
on the passbook and a journal. ,

More specifically, the main control section
150 counts the number of bills stored into the
storage sections 21, 22 and 23, the number
of stored bills, the number of loaded bills, and
the total number of bills in units of denomina-
tions, in accordance with the signals from the
sensors in the receiving/dispensing mecha-
nism 12 and the discrimination signal from
the discrimination section 36. The main con-
trol section 150 controls through a remote
monitor input/output control section 159 a
remote monitor 175 disposed to be spaced
apart from the depositing/dispensing appara-
tus 1. Furthermore, the main control section
150 exchanges data with a central processing
unit serving as a host computer via a com-
munication control section 158.

The inner monitor unit 13 comprises, as
shown in Fig. 21, an operating state code
display 161, a reset button 162, a loading
button 160, a replenishing button 163, a bill
number display 164 for displaying the num-
ber of bills of each of the first to third
denominations, a confirmation button 166, a
final examination button 168, an enquiry but-
ton 169, a bill return button 167, an indica-
tor 170 for indicating ending of bills of the
third denomination in the third storage section
22 in a flashing state and the end of bills
therein in a continuously on state, an indicator
171 for indicating ending of bills of the
second denomination in the second storage
section 21 in a flashing state and the end of
bills therein in a continuously on state, an
indicator 172 for indicating ending of bills of
the first denomination in the first storage
section 20 in a flashing state and the end of
bills therein in a continuously on state, an
indicator 174 for indicating recover/loading,
and a keyboard 173 having numerical denom-
ination sort keys.

The remote monitor 175 is arranged in a
manner as shown in Fig. 22. The monitor
175 comprises an indicator 178 for indicating
ending of bills of the third denomination in a
flashing state and the end of bills in a contin-
uously on state, an indicator 179 for indicat-
ing ending of bills of the second denomina-
tion in the second storage section 21 in a
flashing state and the end of bills in a contin-
uously on state, an indicator 180 for indicat-
ing ending of bilis of the first denomination in
the first storage section 20 in a flashing state
and the end of bilis in a continuously on state,
a display 177 for displaying the number of
loaded bills or the total number of bills of
each of the third and second denominations, a
bill number button 176 and so on.

The mode of operation of the depositing/-
dispensing apparatus 1 controlled by the main
control section 150 will now be described.

Assume that the user (customer) refers to a
message "‘Insert passbook or card’’ displayed
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on the CRT display unit 10 and inserts, for
example, his card in the card insertion port 5.
The data on the magnetic stripe of the card is
read by a reader (not shown) and is supplied
to the main control section 150. The main
control section 150 checks the validity of the
card. When the main control section 150
determines that the card is valid, it causes the
CRT display unit 10 to display a message
““Enter confidential number’’. When the cus-
tomer enters his confidential number with the
operation buttons 8, the main control section
150 checks if the confidential number read
from the card coincides with that entered with
the operation buttons 8. When a coincidence
is established, or the correspondence satisfies
the predetermined rules, the main control sec-
tion 150 causes the CRT display 10 to display
a message ‘‘Select transaction item’’ and
items ‘Deposit, withdrawal, remittance/trans-
fer, outstanding balance enquiry’’.

When the customer depresses a button of
the operation buttons 8 which represents cash
deposit, the main control section 150 is set in
the deposit mode and generates a deposit
command to the receiving/dispensing mecha-
nism 12. The mechanism 12 causes the door
50 to open the receiving/dispensing port 7.
The customer vertically inserts a bundle of
obverse- and/or reverse-presented bills of var-
ious denominations in the bill storage cham-
ber 51 and closes the door 50. A sensor (not
shown) detects that the door 50 is closed. The
main control section 150 determines that the
bills are properly stored in the bill storage
chamber 51 in accordance with the detection
signals from the sensors 41a and 41b. There-
after, the bills A are received, one by one,
through the roller 57.

The bill is then conveyed along the first
convey path R1. In this case, the bill A is
detected by the bill flow sensor 40a and the
main control section 150 counts the number
of bills A in accordance with the output sig-
nals from the sensor 40a. When the bill A
passes through the discrimination section 36,
various detection procedures such as a ‘‘size
of the bill along a convey direction”” a *‘size of
the bill along a direction perpendicular to the
convey direction’’, a ‘’'magnetic pattern
matching’’, a *’color separation of the
transmitted light'’, and a “‘divided matching
of the minute bill portions in accordance with
the reflected light’’ are performed. According
to these detection results, “‘denomination dis-
crimination’’, “‘true/false (authentic/counter-
feit) discrimination’’, fit/unfit discrimination’’,
and ‘‘obverse/reverse-presented bill discrimi-
nation’’ are performed. The discrimination re-
sults are supplied to the main control section
150.

The main control section 150 causes a
counter (not shown) to counter the discrimina-
tion results. The main control section 150
generates a rejection signal to the receiving/-
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dispensing mechanism 12 when the bill A is
determined to be false (i.e., overlying bills) or
a skewed bill, or a damaged bill is detected.
When the leading end of such a rejected bill
reaches the biil flow sensor 40b, the first
selector gate 39a is pivoted to the right in
response to the rejection signal, and the sec-
ond convey path R2 is closed. Therefore, the
bill A is conveyed along the third convey path
R3 and is temporarily stacked in the tempo-
rary stacking section 38.

On the other hand, when the bill is detected
to be “"true’’ and ‘‘reverse-presented bill”" of
the first denomination, the main control sec-
tion 150 supplies a corresponding signal to
the receiving/dispensing mechanism 12. In
response to this output, the selector gates 39a
and 39b are pivoted to the left and right,
respectively. The third convey path R3 is
closed, and the second convey path R2 is
closed at the sixth branch. In this manner, the
bill is sorted by the gates 39a and 39b and is
conveyed to the twelfth convey path R12
(i.e., the reverse-presented bill inverting sec-
tion 37) through the second convey path R2.
The reverse-presented bill of the first denomi-
nation is inverted by the bill inverting section
37 and then returns to the second convey
path R2. It should be noted that the selector
gates 39c and 39d are, respectively, pivoted
to the right and left when the reverse-pre-
sented bill has the first denomination. In this
manner, the bill of the first denomination is
sorted by the selector gate 39d and is con-
veyed along the sixth convey path R6. This
bill is then stacked by the first stacking/dis-
pensing unit 24 in the first temporary storage
section 32, as shown in Fig. 8.

In this case, in the first to third storage
sections 20, 21, and 22, the separator
mechanisms 28, 29, and 30 are moved by a
predetermined distance (about 25 mm in this
case) from the standby state (ST1 where ST

. indicates each step of the processing shown in
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Figs. 25A and 25B) to the position shown in
Fig. 23B (ST2). At the same time, the pawls
132a to 132d and 133a to 133d of the
upper and lower flappers 132 and 133 hold
the bill A. Subsequently, the movable mem-
ber 108 is pivoted counterclockwise (ST3)
about the shaft 107 upon rotation of the
pulse motor 110, and is located in the posi-
tion shown in Fig. 23C. In this manner, the
temporary storage sections 32, 33, and 34
are formed in front portions of the stacking/-
dispensing units 24, 25, and 26, respectively.
The bill A guided by the impellers 100 and
then the belt 146 having a low-friction surface
abuts against the movable member 108 and
is slightly bent. The reaction force caused by
bending the bill A acts on the leaf spring 147
which is then slightly bent upward, thereby
urging the bill A downward by the resiliency
of the leaf spring 147. Since the bill A is
slightly bent, it applies a pushing force to the
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already stored bill A, and is thus removed
from the impellers 100. When the rotating
members 106a, 106b, and 106¢c, each of
which has a high-friction surface, are rotated
clockwise, the bills A having different widths
can be aligned downward and stacked one by
one, as shown in Fig. 23D (ST4).

In this case, the stopper 122 is pivoted
counterclockwise about the shaft 123 when
the movable member 108 is pivoted to the
left, so that the distal end of the stopper 122
closes the outlet port 112. Therefore, the
stacked bills A will not be conveyed down-
ward. When the number of stacked bills ex-
ceeds a predetermined number (50 in this
case; ST5), the corresponding one of the
separator mechanisms 28, 39 and 30 is
slightly shifted to the right, thereby decreas-
ing a pressure between the bills A and hence
improving the stacking performance (ST6).
Alignment of the bills along the longitudinal
direction is performed by a means (not shown)
when the bills A are removed by the aligning
guide plates 144 from the impeller and are
stacked.

The selector gates 39e and 39f are pivoted
to the left when the bill has the second or
third denomination. The bill of the second or
third denomination is stacked in the second or
third temporary storage section 33 or 34.
When the bill is detected to be “‘true’’ and
"obverse-presented bill’”’, the selector gate
39b is pivoted to the left to close the twelfth
convey path R12. This bill is stacked in the
corresponding one of the temporary storage
sections 32, 33 and 34 without passing
through the reverse-presented bill inverting
section 37. The main control section 150
causes counters (not shown) to count the
numbers of the bills of the first to third
denominations in response to the detection
signals from the bill flow sensors 40m, 40n
and 400, respectively, when stacking is per-
formed.

When the absence of the bills in the bill
storage chamber 51 is detected by the sen-
sors 41a and 41b, the roller 57 is stopped,
and the deposit operation is completed.

When the rejected bills are stacked in the
temporary stacking section 38, the arm 92 is
moved to the left. In this manner, the rejected
bills are clamped between the conveyor belts
82 and 62, and are conveyed in the bill
storage chamber 51 at once along the fourth
convey path R4. The rejected bills returning
to and stacked in the bill storage chamber 51
are subjected to the deposit operation.

All the bilis received in the apparatus are
stacked and are subjected to counting. The
number of bills of the first, second and third
denominations discriminated by the discrimi-
nation section 36 are compared by the main
control section 150 with the count values of
the bill flow sensors 40m, 40n and 400
arranged on the convey paths R6, R7 and R8
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terminating into the temporary storage sec-
tions 32 to 34. In this manner, double check-
ing guarantees the precision of counting oper-
ation (ST7).

When stacking is completed in the manner
described above, the pulse motor 138 shown
in Fig. 9 is deenergized. The separator mecha-
nism 28, 29, or 30 freed from control by the
pulse motor 138 is urged by the press plate
97, which is urged by the spring 99, through
the bills A, and is moved to the left. There-
fore, the bills A in the temporary storage
sections 32, 33, and 34 are continuously
urged by the separator mechanisms 28, 29
and 30, respectively (ST8).

After the end of counting, the main control
section 150 causes the CRT display unit 10 in
the operation panel 3 to display the number
of bills in units of denominations and a total
deposit amount, so that the customer can
confirm whether or not the display informa-
tion is correct. When the customer depresses
the confirmation button (ST9), the automatic
bank note transaction apparatus communi-
cates with a main processing apparatus as the
host computer on an on-line basis. When the
deposit transaction is ‘‘permitted’’ as a result
of this communication, the pulse motor 136
shown in Fig. 9 is driven, and the separator
mechanisms 28, 29, and 30 are moved to
the right (ST10) while the lower flapper 133
is opened. The separator mechanisms 28, 29,
and 30 are moved to the left (ST11) by a
distance of the previous movement to the
right while the lower flapper 133 is open and
the upper flapper 132 is closed, as shown in
Fig. 23F.

The separator mechanisms 28, 29, and 30
are moved to the right (ST12) while the lower
flapper 133 is kept open and the upper
flapper 132 is being opened, as shown in Fig.
23G. In this case, the pawls 132a, 132b,
132c¢, and 132d of the upper flapper 132 are
controlled by the pulse motors 136 and 138
so as not to flip the bills into the temporary
storage sections 32, 33, and 34 and so as to
draw linear tracks along the upright direction
of the bills A. The bills A are urged by the
press plate 97 of each of the separator
mechanism 28, 29, or 30 and moved to the
left, so that the bills are collected together
with the bills A stored in the corresponding,
temporary storage sections 32, 33, and 34,
and abut against the corresponding stacking/-
dispensing units 24, 25, and 26.

As shown in Fig. 23H, the movable mem-
ber 108 is pivoted clockwise to be vertically
positioned. At the same time, the separator
units 28, 29, and 30 are moved to the
stacking position shown in Fig. 231 (ST13).
The flappers 132 and 133 are fully closed
(ST14), and the separator mechanisms 28,
29, and 30 are moved to the right by a
predetermined distance (25 mm in this case)
(ST15). The sensors 41e, 41f, and 41g check
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whether any bill A is left (ST16). If NO in
ST16, the separator mechanisms 28, 29, and
30 are moved to the standby position, as
shown in Fig. 23K (ST17). In this standby
position, a residual bill detecting lever 143
checks again whether or not any bill is left. If
no bill is left, the deposit transaction is com-
pleted. However, if any bill is left, the deposit
transaction operation is performed in accor-
dance with the bill flow shown in Fig. 24. The
deposit transaction operation is shown in the
flow charts in Figs. 25A and 25B.

The deposit return operation will now be
described with reference to Fig. 26.

When the customer depresses the cancel
button, or the transaction is ‘'not permitted’’
as a result of communication between the
automatic bank note transaction apparatus
and the host computer, the main control sec-
tion 150 sets the apparatus in the deposit
return mode and generates a return instruc-
tion to the receiving/dispensing mechanism
12. In response to the return instruction, the
bills A stacked in the temporary storage sec-
tions 34, 33, and 32 are received in an order
of the third, second, and first denominations.
All bills are collectively stacked in the tempo-
rary stacking section 38. In particular, each
VR type pulse motor 136 for horizontally
driving the respective separator mechanisms
28, 29, and 30 is deenergized. The locking of
the upper and lower flappers 132 and 133 by
means of the motor 138 is released, so that
the upper and lower flappers 132 and 133
together with the bills A are urged by the
spring 99 through the press plate 97. In this
manner, the bills A in the temporary storage
sections 32, 33, and 34 are urged toward the
impellers 100, as shown in Fig. 27A. When
the movable member 108 is pivoted
clockwise, as shown in Fig. 27B, the bills A in
the temporary storage sections 32, 33, and
34 are inserted between the pawls 132a to
132d of the flapper 132 and the pawls 133a
to 133d of the flapper 133.

The pivotal movement of the rotating mem-
bers 106a, 106b and 106c is started, so that
the bills in the temporary storage sections 32,
33, and 34 are stacked in the temporary
stacking section 38 (ST21). The end of the
bill reception in the cassettes 16, 17, and 18
is detected when the last bill A is removed
from the lever 94 and the sensor 96 is turned
off, as shown in Fig. 27C (ST22) (see Fig.
15). Subsequently, the separator mechanisms
28, 29, and 30 are moved to the right
(ST23), as shown in Fig. 27D (by a distance
of 25 mm in this case). Thereafter, the sen-
sors 41e, 41f, and 41g check whether or not
any bill is left (ST24). If NO in ST24, the -
separator mechanisms 28, 29, and 30 are
moved to the standby position (ST25), as
shown in Fig. 27E, thereby terminating the
deposit return operation. If YES in §ST24, the
return process is repeated (ST26).
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The received bills (deposit) taken out from
the temporary storage sections 32, 33 and 34
are conveyed, one by one, along the rear half
portion of the second convey path R2, the
rear half portion of the first convey path R1
and the third convey path R3 and are stored
in the temporary stacking section 38. After all
the received bills are stacked in the temporary
stacking section 38, the bills A are simultane-
ously conveyed in the bill storage chamber
51, as shown in Fig. 17. Thereafter, the bills
A are popped up by a bill dispensing mecha-
nism (pop-up mechanism) from the bill sto-
rage chamber 51 to the receiving/dispensing
port 7 to permit the customer to remove the
bills. In this case, the main control section
150 causes the CRT display unit 10 to dis-
play a message ‘‘Deposit is returned’’. The
flow of the return operation is given by the
solid line in Fig. 28.

All the received biils (deposit) are temporar-
ily stacked in the temporary stacking section
38 in the automatic return mode regardiess of
the operating conditions, and the bills are
collectively conveyed into the bill storage
chamber 51. The bilis are returned by the bill
dispensing mechanism (pop-up mechanism)
shown in Fig. 6 to the corresponding cus-
tomer. The bilis to be returned to the cus-
tomer are not discriminated by the discrimina-
tion section 38. Although the discrimination
section 36 can perform the operation for the
biils to be returned in the same manner as in
the case of received bills (deposit), the dis-
crimination section 36 is not used because a
recovery means becomes complicated when
the number of received bills does not coincide
with the number of bills to be returned. In
addition, when overlying bills are detected at
the time of reception, the number of received
bilis cannot be identified with the number of
bills to be returned. )

The bill receiving/dispensing mechanism

. 12 is arranged to be adapted to provide a

retry recovery means.

Dispensing operation will now be described
with reference to the flow charts shown in
Figs. 29A and 29B.

When the customer depresses a “'with-
drawal’’ button of the operation buttons 8 at
the time of transaction item selection, the
main control section 150 causes the CRT
display unit 10 to display a message “‘Enter
withdrawal amount and press end button’’.
The customer enters a withdrawal amount
with the operation buttons 8. The main con-
trol section 150 causes the CRT display unit
10 to display a message ‘‘Press confirmation
button or exchange button if the displayed
amount is correct, or press cancel button if
the amount is incorrect”. Upon depression of
one of confirmation and exchange buttons,
the main control section 150 causes the CRT
display unit 10 to display a message ‘'Busy.
Please wait’’. Meanwhile, the main control
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section 150 communicates with the host com-
puter on an on-line basis and generates a
withdrawal command to the bill receiving/dis-
pensing mechanism 12. In response to this
command, the bill receiving/dispensing
mechanism 12 causes the storage sections 21
and 22 to dispense bills of predetermined
denominations so as to correspond to the
required withdrawal amount. The dispensed
bills are stacked in the temporary stacking
section 38.

The flappers 132 and 133 of each of the
separator mechanisms 30 and 29 of the third
and second storage sections 22 and 21 are
opened by the pulse motor 136 from the
standby position shown in Fig. 30A (ST3I) to
the position shown in Fig. 30B (ST31).

The rotating members 106 are rotated to
dispense the bill A from the third storage
section 22 by connecting a clutch (not shown)
(ST33). In this manner, the bill is dispensed.

The bill is sequentially gated through the
selector gates 39f, 39g and 39h and is con-
veyed through the rear half portion of the
second convey path R2, the rear half portion
of the first convey path R1 and the third
convey path R3, as indicated by the thick
solid line in Fig. 21. The thus conveyed bill is
stacked in the temporary stacking section 38.
In this case, the bill of the third denomination
which is dispensed from the third storage
section 22 is detected by the bill flow sensor
40r. The main control section 150 counts the
number of bills dispensed from the third sto-
rage section 22 in accordance with the detec-
tion signal from the sensor 40r. The bill
dispensed from the second storage section 21
is detected by the bill flow sensor 40q, and
the main control section 150 counts the num-
ber of bills dispensed from the section 21 in
accordance with the detection signal from the
sensor 40q.

When the counts of the bill flow sensors
40r and 40q coincide with the preset num-
bers, respectively, the main control section
150 causes the bill receiving/dispensing unit
15 to stop dispensing bills from the storage
sections 22 and 21 (ST34).

When the sensors 40r and 40q detect the
leading end of the final bill, a clutch (not
shown) is deenergized and a brake is actu-
ated, so that the rotating members 106a to
106¢ stop (ST35). In this case, the foremost
bill of the bills A located in the first bill
storage section 20 is partially dispensed while
it is inserted between the rotating members
106a to 106¢ and the roller 113. In other
words, an unprescribed note or bill which may
undesirably follow the last prescribed note
and part of which comes into the outlet port,
is present. In order to perform the following
operation, the unprescribed note must be
lifted on the supports 130. Therefore, the
unprescribed note must be restored.

As shown in Fig. 30C, the upper flapper
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132 is kept closed, and the lower flapper 133
is kept open (ST36). The separator mecha-
nisms 28 and 29 are moved by 25 mm to the
right (i.e., in the direction opposite to the
stacking direction with respect to the rotating
members 106a to 106¢) (8T37). In this case,
the lever 94 checks whether or not any un-
prescribed note is still left (ST38). If YES in
ST38, the lever 94 is urged by the bills A
(see Fig. 15), so that the sensor 96 for
detecting the lever 94 continuously generates
the “‘bright’’ signal.

However, if NO in ST38, the upper and
lower flappers 132 and 133 are fully opened,
as shown in Fig. 30E. At the same time, the.
separator mechanism 28 or 29 is moved to
the storage position (ST39). Subsequently, as
shown in Fig. 30F, the flappers 132 and 133
are fully closed (ST40), and then the separa-
tor mechanisms 28 and 29 are moved by 25
mm to the right, as shown in Fig. 30G (ST4l).
The sensors 41f and 4 1g check whether or
not any note or bill is left (ST42). If no note is
left, the separator mechanisms 28 and 29 are
moved to the standby position, as shown in
Fig. 30H, thereby completing dispensing
(ST43).

However, if any note is still left, the flap-
pers 132 and 133 are fully opened, and the
separators 28 and 29 are moved to the sto-
rage position (ST39). Thereafter, the flappers
132 and 133 are fully closed (ST40), and the
separator mechanisms 28 and 29 are moved
to the right (ST4l). The sensors 41f and 41g
then check whether or not any note is left
(ST42). If NO in ST42, the separator mecha-
nisms 28 and 29 are moved to the standby
position, thereby ending dispensing (ST43).

As shown in Fig. 301, when an unpres-
cribed note is left, the pulse motor 138 is
deenergized while only the upper flapper 132
is kept closed so as to clamp the upper
portion of the unprescribed note with the
subsequent notes A located behind the lower
flapper 133 and the upper flapper 132.
Thereafter, the clutch is turned on to rotate
the rotating members 106a to 106c so as to
remove the note or bill A, as shown in Fig.
30J (ST44 and ST45). When the leading end
of the bill or note A is detected by the sensors
40q and 40r, the clutch is turned off, and the
brake is turned on, thereby removing only one
note (ST46 and ST47). The removed note is
sorted by the separator gates 39d, 39e, 39f,
30a, 39b, and 39c and is conveyed into a
rejected bill stacking section 49 through the
convey paths R6 and R4.

Thereafter, the separator mechanisms 28
and 29 are moved to the right (ST37) while
only the upper flapper 132 is kept closed, as
shown in Fig. 30K. As shown in Fig. 30L, it
is checked whether or not any unprescribed
note is left (ST38). If NO in ST38, the flap-
pers 132 and 133 are fully opened, and the
separator mechanisms 28 and 29 are moved
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to the storage position (ST39). Subsequently,
the flappers 132 and 133 are fully closed
(ST40), and the separator mechanisms 28
and 29 are moved by 25 mm to the right
(ST41). It is then checked whether or not any
note is left (ST42). If NO in ST42, the separa-
tor mechanisms 28 and 29 are moved to the
standby position (ST43).

When the bill passes through the discrimi-
nation section 386, it is subjected to ‘denomi-
nation discrimination” and the like. The dis-
crimination results are supplied to the main
control section 150. The main control section
150 causes a counter (not shown) to count
the number of the bills passing through the
discrimination section 36 by the discrimina-
tion results. The bills stacked in the temporary
stacking section 38 are subjected to stacking
detection by the bill flow sensor 40f. In
response to this detection signal from the bill
flow sensor 40f, the main control section 150
counts the number of bills stacked in the
temporary stacking section 38.

The main control section 150 performs an
identification operation as to whether or not a
total number of bills of the second and third
denominations in accordance with the discrim-
ination result coincides with the count of the
bill flow sensor 40f.

As described above, the bill A is subjected
to "‘denomination discrimination’’ in the dis-
crimination section 36, so that the bill is
rechecked as a bill dispensed from the corre-
sponding one of the storage sections 22 and
21. Although this denomination discrimina-
tion need not be performed, the possibility
exists that bank personnel may erroneously
replenish the bills. For this reason, this de-
nomination rediscrimination is preferred.

The *‘fit/unfit discrimination’’ is performed
in the service mode at the time of cash
deposit such that selection of bills in accor-
dance with fit/unfit bills is required. Espe-
cially, in the cash deposit operation, any dam-
aged bill which is contaminated, partiaily
worn or applied with adhesive tape is prefera-
bly accepted if it can be discriminated to be
‘*authentic’’. In this case, the service mode is
set such that damaged bills are stored in
either the third and second storage sections
22 and 21 so as to use them as bills to be
dispensed, or in the first storage section 20 as
rejected bills. In the former case, the bills
must be rechecked for fit/unfit bills. In the
latter case, the “‘fit/unfit discrimination’’ need
not be performed.

In either case, unfit bills must not be dis-
pensed to the customer.

When ““fit/unfit discrimination’’ is per-
formed, the unfit bill is regarded as a bill
which cannot be recycled and is rejected as a
rejected bill into the first storage section 20.
In practice, when a bill to be rejected is
detected, the selector gate 39a is pivoted to
the left to close the third convey path R3, and
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the selector gate 39b is provited to the left to
close the twelfth convey path R12. The re-
jected bill is then stored in the first storage
section 20 through the second and sixth con-
vey paths R2 and R6 without passing through
the reverse-presented bill inverting section 37,
as indicated by the thick alternate long and
short dashed line. |t shouid be noted that the
rejected bill can be stored in the rejected biil
stacking section 49 through the second and
fifth convey paths R2 and R5, as shown by
the thick dotted line Fig. 21.

The flow of bills in the withdrawal operation
is shown in Fig. 31.

When detected bills are rejected, the bills of
the predetermined denominations which corre-
spond to the number of rejected bills must be
replenished. Therefore, bills are dispensed
from the second and third storage sections.

Thereafter, the bills stacked in the tempo-
rary stacking section 38 are collectively fed by
the mechanism shown in Fig. 7 and are
stored in the bill storage chamber 51. As a
result that the main control section 150 com-
municates with the host computer on an on-
line basis, when the withdrawal operation is
permitted, the bills A are clamped by the bill
dispensing mechanism (Fig. 8) and are lifted
by the arm 71. The bills A partially extend
through the bill receiving/dispension port 7,
so that the customer can remove the bills.

On the other hand, when the withdrawal
operation is not permitted as a result of the
conmunication between the main control sec-
tion 150 and the host computer, the bills
stacked in the temporary storage chamber 51
are discriminated in the discrimination section
36, one by one, and are stored in the storage
sections 22 and 21 in accordance with the
predetermined denominations.

While the communication between the main
control section 150 and the host computer is
started (i.e., before permission/nonpermission

. for the withdrawal transaction is determined),
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the bills are conveyed for withdrawal, so that
the time for one transaction can be greatly
shortened, thereby improving the utilization
efficiency of the machine. Furthermore, even
if the transaction is not permitted, the bills
can be stored in the corresponding storage
sections. As a result, no problem is presented.

The bill recovery operation is described with
reference to the bill flow given by the thick
solid line in Fig. 32 when the bills (with-
drawal) to be removed by the customer are
dispensed by the dispensing mechanism
shown in Fig. 6, the bills {(deposit) are auto-
matically returned to the customer, and the
bills (deposit) are rejected bills and are dis-
pensed.

When the customer forgets to remove the
dispensed bills after a predetermined period of
time has elapsed, recovery operation is per-
formed. In the dispensing mechanism shown
in Fig. 6, the bills A clamped between the

™

»n



16

GB2139602A 15

[$)]

10

15

20

25

30

35

40

45

50

55

60

65

first and second conveyor belts 563 and 54
and extended through the receiving/dispens-
ing port 7 are conveyed by a drive source (not
shown) in the direction opposite to the dis-
pensing direction indicated by the arrow, and
are returned to the bill sorage chamber 51.
When the sensor 41b generates a “‘bright’’
signal and the sensor 41a generates a ‘‘dark’’
signal, the bills are completely stored in the
bill storage chamber 51. At this time, the
solenoid 73 is deenergized, and the arm 71
mounted on the pulley 64 around which the
second conveyor belt 54 is looped returns to
the initial position. Meanwhile, the door 50 is
automatically closed to close the bill receiv-
ing/dispensing port 7. Thereafter, as shown
in the normal deposit transaction operation
shown in Fig. 4, the bills A are conveyed one
by one along the first convey path R1. At this
time, the selector gate 39g is pivoted to the
left to close the first convey path R1 at the
seventh branch and open the thirteenth con-
vey path R13. In this manner, the bills con-
veyed, one by one, are stacked in the tempo-
rary storage section 35 of the fourth storage
section 23 through the front half portion of
the first convey path R1 and the thirteenth
convey path R13, as indicated by the thick
solid line in Fig. 32. When all the bills are
recovered, they are stored from the temporary
storage section 35 to the fourth storage sec-
tion 23.

In the service mode wherein recovery opera-
tions continue until the fourth storage section
23 is filled with recovered bills, there are a
first mode wherein the recovered bills are not
corresponded to the transaction, and a second
mode wherein the recovered bills are corre-
sponded to the transaction. In the second
mode, the recovered bills of the first transac-
tion are stored in the fourth storage section
23, the recovered bills of the second transac-
tion are stored in the temporary storage sec-
tion 35 partitioned in the fourth storage sec-
tion 23 by the separator mechanism 31, and
the recovered bills of the third transaction are
held in the bill storage chamber 51. In this
manner, the apparatus need not be inter-
rupted to perform up to two recovery proce-
dures.

In the above embodiment, the recovered
bills are directly conveyed to the fourth sto-
rage section 23 without being passed through
the discrimination section 36. However, an
alternate arrangement may be provided such
that the selector gate 39g is pivoted to the
right to discriminate the recovered bills by the
discrimination section 36 through the first
convey path Rl, that the recovered bills are
collectively stacked in the temporary stacking
section 38 and then in the bill storage cham-
ber 51, and that the selector gate 39g is
pivoted to the left to store the recovered bills
in the fourth storage section 23.

In addition, the recovered bills can be sub-
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jected to discrimination and counting in the
same manner as deposited bills, and can be
stored in the storage sections 20, 21 and 22
in accordance with the predetermined denomi-
nations.

The bill loading operation will be described
with reference to the flow charts of Figs. 33A
to 33D and the bili flow shown in Fig. 34.

Every morning bank personnel load a mix-
ture of bills of the second and third denomina-
tions that they consider will be required that
day in the fourth storage section 23 of the
fourth bill cassette 19. The fourth storage
section 23 is set in the bill receiving/dispens-
ing mechanism 12. The personnel depress the
loading button 160 of the internal monitor
unit 13 (ST51). Upon depression of the load-
ing button 160, the main control section 150
checks whether or not any bills are left in the
temporary storage sections 32, 33 and 34,
the temporary stacking section 38, the bill
storage chamber 51 and the convey paths R1
to R15 in response to detection signals from
the sensors 41e, 41f, 41g, 41c and 41b and
the sensors 40a to 40u (ST52). If any bill is
left in any part of the above components, the
main control section 150 causes the CRT
display unit 10 to display an alarm (ST53).
Upon generation of the alarm, the bank per-
sonnel remove bills from the above compo-
nents (ST54). In this case, when the replen-
ishing button 163 is depressed, the replenish-
ing operation to be described later is per-
formed. At this time, the main control section
150 causes the CRT display section 10 to
display a message ‘‘Loading. Please wait’’.

The main control section 150 then checks
in response to the detection signal from the
sensor 41h whether or not a bill is present in
the fourth storage section 23 (ST55). Ifit is
determined that no bill is present, the main
control section 150 causes the operating state
code display 161 of the internal monitor unit
13 to display an error code representing the
absence of any bill and to generate an alarm
(ST56). Upon display of this indication and
generation of the alarm, the personnel enter a
mixture of bills of the second and third de-
nominations in the fourth storage section 23
of the fourth bill cassette 19 (ST57). In this
case, since the loading button 160 has al-
ready been depressed, it is detected to be NO
(ST58) when it is checked whether or not the
bills are replenished during servicing of the
machine, and the routine advances to the next
step (STH9A).

When the bills are sufficiently present and
no residual bill is present in the machine, the
main control section 150 causes the bill re-
ceiving/dispensing mechanism 12 to dis-
pense bills, one by one, from the storage
section 23 in the same rmranner as the deposit
transaction operation (ST59A). The bill is then
conveyed along the fourteenth convey path
R14 and the rear half portion of the first
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convey path R1 and passes through the dis-
crimination section 36. The discrimination
section 36 discriminates the bill (ST59B) and
the discrimination result is supplied to the
main control section 150. The main control
section 150 causes the counter to count the
number of bills of the second and third de-
nominations by the discrimination results and
checks whether the bills are “‘authentic’’.
Therefore, the authentic bills passed through
the discrimination section 38 are stacked in
the corresponding temporary storage sections
34 and 33 (ST59C). in practice, the selector
gate 39a is pivoted to the left, and the
authentic bills passed through the discrimina-
tion section 36 are conveyed toward the cor-
responding storage sections 21 and 22
through the second convey path R2, as indi-
cated by the thick solid line in Fig. 34. On the
other hand, the rejected bills passed through
the discrimination section 36 are conveyed in
the temporary stacking section 38 through the
third convey path R3 since the selector gate
39a is pivoted to the right (ST59D).

When the third temporary storage section
34 or the second temporary storage section
33 is filled with 100 bilis, or when the fourth
storage section 23 becomes empty (ST59E),
the fourth storage section 23 temporarily
stops dispensing the bills (ST59F), and the
bills stacked in the temporary storage section
33 or 34 are stored in the second or third
storage section 21 or 22 (ST60). When this
storage operation is completed and the bills
are still left in the fourth storage section 23,
the bills are dispensed from the fourth storage
section 23. When the temporary storage sec-
tions 33 or 34 is filled again with 100 bills,
the dispensing operation is temporarily
stopped, so that the bills in the temporary
storage section 33 or 34 are stored in the
corresponding storage section. This operation
continues until the fourth storage section 23
becomes empty. The empty-state sensor 42
thus detects the absence of bills in the fourth
storage section 23, and at the same time the
sensor 41h generates the “‘bright’’ signal

(ST61). When the last bill is conveyed and all

bills are stacked in the temporary storage
section 33 or 34, the main control section
150 detects that no residual bill is present
along the convey paths Rl to R15 in response
to the detection signals from the sensors 40a
to 40u. As a result, the respective convey
members are stopped.

Thereafter, the main control section 150 is
operated to collectively convey the bills
stacked in the temporary stacking section 38
to the bill storage chamber 51, as indicated
by the thick alternate long and short dashed
line in Fig. 34 (also see Fig. 7). The bills in
the bill storage chamber 51 are conveyed,
one by one, in the same manner as in the
recovery operation and are stacked in the
temporary storage section 35 of the fourth
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storage section 23. Upon detecting that no
residual bill is present, the bills are stored in
the fourth storage section 23 (ST62).

When a series of loading procedures are
performed as described above, the main con-
trol section 150 causes the printer (not
shown) in the card/receipt processing unit 11
ta print the loading content (i.e., the number
of bills of the second and third denomina-
tions, and their total amount) on a journal JA
and to issue the printed journal, as shown in
Fig. 25. At the same time, the main control %
section 150 causes the bill number display
164 of the internal monitor unit 13 to display
the number of bills of each of the second and
third denominations (ST63). When a rejected
bill is returned to the fourth storage section
23, the main control section 150 causes a
recovery/loading indicator 174 to signal to
the bank personnel.

Upon signaling of the recovery/loading in-
dicator 174, the bank personnel remove the
bills returned to the fourth storage section 23
by removing the fourth bill cassette 19 from
the apparatus 1 and count the number of
returned bills. The bank personnel identify the
initially preset number of bills of each of the
denominations, and their amounts in accor-
dance with the count of bills, the printed
content of the journal JA and the display
content of the internal monitor unit 13. When
confirmation is completed, the bank personnel
depress the confirmation button 166 of the
internal monitor unit 13 (ST64A). In this
manner, the bills stacked in the temporary
storage sections 33 and 34 are stored in the
corresponding storage sections 21 and 22
(ST63B), thus completing the loading opera-
tion.

When the personnel over/underload the
bills during loading or when an identification E
cannot be performed due to personnel’s mis-
calculation, the personnel depress the bill re-

A

E
e

. turn button 187 of the internal monitor unit ﬁm%
13 (ST65A). In this case, all the bills loaded .
in the second and third storage sections 22 Y~
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and 23 and the temporary storage sections
34 and 33 are dispensed one by one in the
same manner as in the withdrawal transaction
operation and are conveyed in the discrimina-
tion section 36 through the tenth convey path
R10 or the eleventh convey path R11, the
rear half portion of the second convey path
R2, and the rear half portion of the first
convey path R1 as indicated by the thick solid
line in Fig. 36. The selector gates 39a, 39h
and 39g are pivoted to the right, left and
right, respectively. Therefore, the bills passing
through the discrimination section 36 are con-
veyed in the third convey path R3 in accor-
dance with the right position of the selector
gate 39a and are conveyed in the fifteenth
convey path R15 in accordance with the left
position of the selector gate 39h.

Thereafter, the bills are conveyed from the
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fifteenth convey path R15 to the first convey
path R1 and are conveyed in the thirteenth
convey path R13 in accordance with the left
position of the selector gate 39g. The re-
turned bills are then stored in the temporary
storage section 35 of the fourth storage sec-
tion 23 and then in the fourth storage section
23. This operation is repeated in the same
manner as in loading every time 100 bilis are
stacked, so that the third and second storage
sections 22 and 21 and the corresponding
temporary storage sections 34 and 33 be-
come empty. The above operation is repeated
until no more bills are conveyed along the
convey path (ST65B), thus completing return
operation at the time of loading. The flow of
bills in the return operation at the time of
loading is illustrated in Fig. 36.

As described above, the loading operation
is repeated by stacking/storing in denomi-
nated units of 100 notes or bills. Therefore,
even if notes or bills become jammed in the
dispensing section, the convey section and
the stacking section, the bills received imme-
diately before jamming occurs can be properly
collected. In this manner, the bills stored in
the third and second storage sections 22 and
21 need not be removed. In addition, only the
bills which are stored in the temporary storage
sections 34 and 33 and which are being
dispensed can be removed. Thereafter, the
apparatus is reset, and can be subjected to
subsequent loading when the loading button
160 is depressed. In this manner, the re-
covery operation can be easily performed
when trouble occurs.

When initial loading of the bills is per-
formed, the “’fit”" bills which are obversely
presented must be set in conventional daily
loading. However, according to the apparatus
of the present invention, the ‘“denomination
discrimination’’, the ‘‘obverse/reverse dis-
crimination’’, the ‘’fit/unfit discriminaiton’’,
and ""authentic/false discrimination’’ are per-
formed even if the obverse- and reverse-pre-
sented fit and unfit bills are mixed in the same
manner as in the deposit transaction. Initial
loading is performed every morning, wherein
a great number of bills must be loaded.
Therefore, it takes a long period of time to
complete initial loading. During initial loading,
the automatic bank note transaction apparatus
is preferably not used so as to provide a better
service to the customers.

According to the present invention as de-
scribed in detail, the apparatus can be easily
set in the standby mode even if abnormal
paper sheet dispensing occurs.

CLAIMS

1. A paper sheet dispensing apparatus com-
prising: storage means for stacking paper
sheets along a predetermined stacking direc-
tion, said storage means having an outlet port
at one end thereof.

70

75

80

85

90

95

100

1056

110

1156

120

1256

130

Rotating means, rotatably disposed at said
outlet port, for engaging with one of the
paper sheets stacked in one end of said
storage means;

biasing means for biasing the paper sheets
toward said rotating means so as to engage
said rotating means with one of the paper
sheets;

first driving means for driving said rotating
means and removing outside said storage
means the paper sheet engaging with said
rotating means through said outlet port upon
rotation of said rotating means;

first engaging means, disposed to be mov-
able along the predetermined stacking direc-
tion, for freely engaging with an end of the
paper sheet which is located in a position
opposite to the side of said outlet port;

second driving means for moving said first
engaging means to be apart from said rotating
means along the predetermined stacking di-
rection; and

third driving means for moving said first
engaging means and disengaging the paper
sheet from said second engaging means after
said first engaging means is moved by said
second driving means,

whereby the paper sheets disengaged by
said third driving means from said first engag-
ing means are engaged with said rotating
means by the biasing force of said biasing
means.

2. The apparatus according to claim 1,
further comprising:

second engaging means, disposed to be
movable along the predetermined stacking di-
rection, for freely engaging with an end of the
paper sheet which is located at a side of said
outlet port; and

fourth driving means for moving said sec-
ond engaging means to disengage the paper
sheet from said second engaging means after
a predetermined number of paper sheets are
removed by said first driving means, and
wherein

said second driving means moves said first
and second engaging means to be apart from
said rotating means along the predetermined
stacking direction when said second engaging
means is disengaged by said fourth driving
means from the paper sheet.

3. The apparatus according to claim 2,
further comprising first detecting means for
detecting whether any paper sheet is left at
said outlet port before said third driving
means causes said first engaging means to
disengage from the paper sheet after said
second driving means moves said first and
second engaging means.

4. The apparatus according to claim 3,
wherein said first detecting means comprises:
a lever movable between a first position where
said lever engages with the paper sheet at
said outlet port and a second position where
said lever enters in said outlet port at which
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no paper sheet is present; and a sensor for detecting whether or not any paper sheet is
generating a signal which represents the pres- left at said outlet port after said third driving
ence of paper sheets at said outlet port when means moves said first and second engaging
said lever is located at the first position and means and before said fourth driving means

5 for generating a signal representing an ab- 70 causes said second engaging means to disen-
sence of paper sheets at said outlet port when gage from the paper sheets.
said lever is located at the second position. 15. The apparatus according to claim 14,
5. The apparatus according to claim 4, wherein said first detecting means comprises;
wherein said first driving means drives said a lever movable between a first position where

10 rotating means to remove any paper sheet left 75 said lever engages with the paper sheet at
at said outlet port when said first detecting said outlet port and a second position where
means detects that any paper sheet is left at said lever enters in said outlet port in which
said outlet port. no paper sheet is present; and a sensor for

6. The apparatus according to claim 1, generating a signal which represents the pres-

15 wherein the predetermined stacking direction 80 ence of paper sheets at said outlet port when

is a horizontal direction. said lever is located at the first position and

7. The apparatus according to claim 6, for generating a signal representing an ab-
wherein said outlet port is formed at a lower sence of paper sheets when said lever is
portion of said storage means. located at the second position.

20 8. The apparatus according to claim 7, -85 16. The apparatus according to claim 4,
wherein said first and second engaging means wherein said first driving means drives said
engage with upper and lower ends of the rotating means to remove any paper sheet left
paper sheet, respectively. at said outlet port when said first detecting

9. The apparatus according to claim 8, means detects that any paper sheet is left at

25 wherein said first and second engaging means 90 said outlet port.
comprise upper and lower flappers which can 17. The apparatus according to claim 16,
engage with the upper and lower ends of the wherein said first detecting means comprises
paper sheet, respectively, each of said upper a detector which is commonly used with said
and lower fiappers being pivoted between a second detecting means. i

30 first position where each of the lower and 95  18. A paper sheet dispensing apparatus,
upper flappers is-engaged with the corre- substantially as hereinbefore described with
sponding end of the paper sheet and a second reference to the accompanying drawings.
position where each of the lower and upper A ____
flappers is disengaged from the corresponding Hor Majosty's Stationery Office, Dd 8618935, 1984, 4235.

35 end of the paper sheet. London, WCZA 1A%, rom which capes oy b coaine.

10. The apparatus according to claim 9, ‘ ' ’
wherein each of said upper and lower flappers
comprises a substantially L-shaped member
one end of which has a pivot pin and the

40 other end of which has an engaging portion
for engaging with the paper sheet.

11. The apparatus according to claim 10,
further comprising second detecting means for
detecting whether or not any paper sheet is

45 left at said outlet port before said second
driving means move said first engaging
means.

12. The apparatus according to claim 11,
wherein said engaging portion of said lower

50 flapper has a through hole.

13. The apparatus according to claim 12,
wherein said second detecting means com-
prises; a lever movable between a first posi-
tion where said lever engages with the paper

b5 sheet at said outlet port and a second position
where said lever enters in a through hole of
said lower flapper; and a sensor for generat-
ing a signal which represents the presence of
paper sheets at said outlet port when said

60 lever is located at the first position and for
generating a signal representing an absence
of paper sheets when said lever is located at
the second position.

14. The apparatus according to claim 13,

65 further comprising first detecting means for
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