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DOCUMENT STORE, ACCEPTOR AND RECIRCULATOR

The invention relates to a document store, for example
for storing banknotes or other documents of value, a
document acceptor and a document recirculator.

Banknote dispensers are well known and typically
incorporate a secure housing in which is located a
transport system together with one or more document stores
or cassettes which store banknotes of respective, different
denominations. The transport system can then selectively
feed banknotes from one or more of the stores to an outlet
in accordance with a customer request. From time to time,
it 1s necessary to replenish the cassettes and this
involves opening the housing so that the empty cassette can
be withdrawn and replaced by a new, full cassette.

With continued demands on automatic handling of
documents, document acceptors such as banknote acceptors
have been developed which enable customers to dJdeposit
banknotes. These banknotes are received at an acceptance
inlet, fed through a detection system so that their
denomination etc. can be determined and then stored.

Document recirculators are also known which not only
accept documents but allow those documents to be dispensed
thus reducing the need to replenish stocks of documents to
be dispensed.

Examples of these systems are illustrated in GB-A-
2122008, GB-A-2104877, EP-A-0024704 and US-A-4726474.

US-A-5076441 also illustrates a recirculator having a
till in one end of which banknotes are inserted and from
the other end of which they are retrieved.

These known recirculators are purpose built and also
rely on notes being fed through the acceptance side for
notes to dispense.

In accordance with a first aspect of the present
invention, a document store for removably fitting to a
document handling device has a housing with a first opening

through which documents can be dispensed from the housing



WO 02/35481 PCT/GB01/04683

10

15

20

25

30

35

2

and a second opening through which documents can be
supplied to the housing; a stacking device within the
housing for receiving documents supplied through the second
opening and forming them into a stack; and means for urging
the stack towards the first opening.

We have developed a new type of document store,
typically a banknote cassette, which has an in-built
stacking device as well as means for urging the stack
towards the first opening so that the store can be used
both for accepting and dispensing documents. The store is
self-contained so it can be removed and inserted as
required and without the need for locating adjacent a
stacking device.

We also provide a document handling device comprising
a transport system for transporting documents, and at least
one document store according to the first aspect of the
invention removably mounted in cooperation with the
transport system to enable documents to be supplied to or
dispensed from the store.

The transport system may be any conventional friction
or vacuum feed arrangement.

An important application of this store i1s in enabling
a document dispenser to be converted into a document
recirculator. Thus, in accordance with a second aspect of
the second invention, a document acceptor for connecting to
a document dispenser to form a document recirculator
includes an inlet; and a transport for transporting
documents received at the inlet to a storage location, the
storage location containing a document store according to
the first aspect of the present invention, the document
store Dbeing connectable to a dispense transport of a
document dispenser.

In this way, 1t 1is possible to use an existing
dispenser and convert it into a recirculator by locating an
acceptor adjacent the dispenser and providing one or more

document stores according to the first aspect of the
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invention, the document stores typically extending between
the acceptor and dispenser.

In some cases, the urging means may be provided
separately from the stacking device and, for example, could
comprise a pressure plate or the like in a conventional
manner. In the preferred approach, however, the urging
means is formed at least in part by the stacking device.
The stacking device typically comprises a rotatably mounted
stacking wheel having a plurality of radially extending
tines. In a second preferred approach, suitable shaping of
the profile of the stacking wheel having a plurality of
radially extending tines provides the urging facility, thus
removing the need for an additional pressure plate.

We have also developed a new type of stacking device
comprising one or more rotatable coils extending from the
second opening towards the first opening; and a control
system for rotating the or each coil whereby a document
supplied through the second opening is received between
adjacent turns of the or each coil, rotation of the coils
transporting the document towards the first opening.

In other applications, the document store can be used
with a document dispenser so as to provide a convenient way
of refilling the store without having to remove the store.

Another important advantage of the store according to
the first aspect of the invention is that it allows
documents to be simultaneously stored in and dispensed from
the store. This is most conveniently achieved when the
stacking device itself, such as the tines of a stacking
wheel, provides the reguired urging pressure on the stack.

Some examples of banknote cassetteg, dispensers and
recirculators according to the invention will now be
described with reference to the accompanying drawings, in
which: -

Figure 1 is a schematic view of a dispenser attached
to an acceptor with a number of document stores;

Figure 2 illustrates a first example of a document

gstore in more detail;
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Figure 3 is a view sgimilar to Figure 2 but with a
stack of documents during a dispense operation;

Figure 4 1s a view similar to Figure 2 but with the
stack of documents during an accept operation;

Figure 5 is a view similar to Figure 2 but of a second
example of a document cassette;

Figure 6 illustrates the Figure 5 example with a stack
of notes;

Figure 7 is a front view of the Figure 5 example;

Figure 8 illustrates the Figure 6 example with a
smaller number of notes; and,

Figure 9 is a view similar to Figure 4 but of a third
example.

The primary component of the invention is a document
store, in this example a banknote cassette, which can both
accept and dispense documents. A first example of such a
store is shown in Figures 2 to 4. The store comprises a
housing 1 having a shutter 2 which can be retracted (Figure
4) so as to define an acceptance opening 3 through which
documents can be delivered to the housing. Located within
the housing is a stacking device 4 comprising a carriage 5
on which are mounted a number of laterally spaced transport
belts 6 (only one visible in Figure 2) entrained around
rollers 7 and forming a nip with fixed transport rollers 8
mounted to the housing 1. A further belt 9 entrained
around rollers 10 is also mounted on the carriage and
cooperates with a stacker wheel 11 having a set of radially
outwardly extending tines 12 and mounted on the carriage 5.
The transport belts 6 are driven by a motor 13 mounted on
the carriage 5 while the stacker wheel 11 is driven
(clockwise) by a motor 14 also mounted on the carriage 5.
The motors are driven under the control of a microprocessor
(not shown) located either within the housing 1 or within
the host machine or system.

The carriage 5 can move to and fro within the housing
1, being guided by rails (not shown) and being urged

towards the position shown in Figure 2 by a spring 15
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anchored at an end 16 to the carriage 5 and at its other
end 17 to the housing 1.

The housing also supports a feed shutter 18 which can
be moved to open a dispense outlet 19 (Figure 3) through
which documents can be dispensed.

Movement of the shutters 2,18 1is controlled by the
acceptor and dispenser mechanisms respectively.

Finally, a pressure plate 20 is supported, for example
pivoted, on the carriage 5 and is movable between an active
position shown in Figures 2 and 3 and a retracted position
shown in Figure 4 1in which 1t enables banknotes to be
stacked by the stacker wheel 11. The pressure plate is
pivoted, for example, by a motor (not shown).

In some cases the pressure plate could be omitted,
pressure being applied to the stack by the resilience of
the tines 12 and force delivered by the spring 15.

Figure 3 illustrates the cassette with a stack of
banknotes 25, the shutter 18 having been retracted (as
shown) so that the banknotes can be extracted through the
dispense outlet 19. It will be seen in Figure 3 that the
carriage 5 has moved to the left against the spring bias so
as to accommodate the note stack 25. The notes are urged
towards the dispense outlet 19 by the pressure plate 20
under the influence of the spring 15.

Figure 4 illustrates the cassette when in the document
receiving condition. In this case, the shutter 2 has been
retracted allowing documents to be introduced through the
acceptance opening 3 where they are guided by rotation of
the transport belts 6 driven by the motor 13 towards the
stacking wheel 11. The pressure plate 20 is retracted (for
example using a piston/cylinder or motor mechanism not
shown) allowing the banknotes to be conveyed via the
stacking wheel 11 into the stack 25.

Figures 5 to 7 1llustrate a second example of a
banknote cassette. In this case, a housing 1 is provided
as before together with a dispense opening 19 and an

acceptance opening 3 with their corresponding shutters
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18, 2. However, 1in place of the stacking mechanism 4, a
pair of drive coils 30,32 are mounted on the carriage 5,
the carriage having laterally spaced note guides 34. A
return spring 15 urges the carriage 5 to the right as shown
in the drawings. Notes delivered through the acceptance
opening 3 are received between adjacent turns of the coils
30,32 following which rotation of those coils moves the
notes towards the dispense outlet 19. As a note stack 25
ig formed, the carriage 5 will be urged to the left against
the spring action.

Applicable to each of the implements described, the
carriage return spring 15 means of biasing the carriage 5
could be replaced by a servo driven worm and wheel or
toothed belt assembly and suitable sensing means of known
type to automatically control the position of the carriage.
Alternatively, the spring 15 could be replaced by a
stepping or DC motor/intermediate rack & pinion and
electronic feedback arrangement to control the tine/stack
pressure.

In an alternative arrangement, the correct feeder
pressure can be applied without the need for a carriage by
having these coils 30,32 stop short of the feeder unit so
that the coils do not drive the pack of banknotes directly
behind the feeder (the feeder note stack). In this method,
the correct contact force against the feeder unit is
maintained by rotating the coils to bring more banknotes
into the back of this feeder stack. This system uses force
gsensors fitted to the feeder unit which transmit a signal
to drive the coils when the force falls below a pre-set
limit and to stop driving when the force increases to a
gsecond, upper limit and in this manner maintains the force
within acceptable limits.

Thus, as shown in Figure 8, as the number of banknotes
in the feeder stack diminishes, the feeder contact force
also diminishes. Accordingly, it is necessary to have a
minimum number of banknotes at all times to ensure that the

feeder stack 1s maintained. To achieve this a number of
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banknotes 26 are maintained within the coils to recharge
the pack as the feeder contact force diminishes.

Figure 1 illustrates the manner in which a dispenser
50 is converted into a recirculator. An acceptor or
deposit module 55 is provided which is located adjacent the
dispenser 50. The acceptor includes a transport 60 for
transporting accepted banknotes past authenticity and
denomination checkers (not shown) to one of three outlets
62,64,66 aligned with respective cassette locations
70,72,74 in the dispenser. Normally, conventional dispense
cassettes would be located in the locations 70-74. In this
case, however, cassettes according to the invention, for
example as shown in Figures 2-4, are located in each of
these locations. During an acceptance operation, the
respective shutters 2 of the cassettes are opened allowing
notes to be supplied to those dispense outlets in
accordance with their denomination and the pressure plate
20 is retracted. For example, £5 notes could be supplied
to the cassette in location 70, £10 notes to the cassette
in location 72, and £20 notes to the cassette in the
location 74. These notes are then stacked by the stacking
mechanism 4 following which the pressure plate 20 1is
returned to its active position.

Subsequently, during the dispense operation, the
shutters 18 will be opened allowing notes to be extracted
as required by the customer from appropriate cassettes,
and fed via a transport mechanism 80 to a dispense outlet
82.

The deposit module 55 could be located in place of the
conventional door enabling access to the dispenser.

In another example (not shown) the deposit module &5
could be replaced by a banknote refilling module. In this,
a stack of banknotes i1s provided in a store within the
module, the module then being presented to the dispenser.
The module has a transport in a similar way to deposit

module 55 (but no acceptor opening) so that banknotes Ffrom
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the stores within the module can be selectively supplied to
the cassettes in the dispenser.

In the examples described above, although the
apparatus in which the store(s) is located can accept
banknotes and dispense banknotes, these operations are
generally not carried out at the same time. An important
advantage of the invention, however, is that the store can
be operated to enable both actions to occur simultaneously.

Figure 9 is a diagram of a modified form of the first
example (Figures 2-4) in which it can be seen that both
shutters 2,18 have been opened so that banknotes can be
supplied to the back of the stack 25 through the acceptance
opening 3 and dispensed from the front of the stack 25
through the dispense outlet 19 simultaneously. In order
that banknotes can be accepted at the back of the stack 25,
the pressure plate 20 is retracted but sufficient pressure
is maintained on the rear of the stack by the tines 12 of
the stacking wheel 11 under the urging force of the spring
15. In some cases, the pressure plate 20 could even be
omitted where the resilience of the tines 12 is sufficient
to maintain the required pressure. In a further
alternative, the pressure plate 20 could be oscillated

between its retracted and active positions.
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CLAIMS

1. A document store for removably fitting to a document
handling device, the store having a housing with a first
opening through which documents can be dispensed from the
housing and a second opening through which documents can be
supplied to the housing; a stacking device within the
housing for receiving documents supplied through the second
opening and forming them into a stack; and means for urging
the stack towards the first opening.

2. A store according to claim 1, wherein the urging means
includes the stacking device.

3. A store according to claim 1, wherein the urging means
includes a pressure member separate from the stacking
device.

4. A store according to claim 3, wherein the pressure
member 1s movable to a retracted position to enable
documents to be added to the stack.

5. A store according to any of the preceding claims,
wherein the urging means includes a bilas member such as a
spring.

6. A store according to any of the preceding claims,
wherein the stacking device comprises a rotatably mounted
stacking wheel having a plurality of radially extending
tines.

7. A store according to claim 6, wherein the stacking
wheel is mounted on a carriage movable towards and away
from the first opening.

8. A store according to claim 7, when dependent on at
least claim 5, wherein the carriage is urged towards the
first opening by the bias member.

9. A store according to any of claims 1 to 5, wherein the
stacking device comprises one or more rotatable coils
extending from the second opening towards the first
opening; and a control system for rotating the or each coil
whereby a document supplied through the second opening is

received between adjacent turns of the or each coil,
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rotation of the coils transporting the document towards the
first opening.

10. A store according to claim 9, wherein the stacking
device comprises a palr of substantially parallel coils.
11. A document handling device comprising a transport
system for transporting documents; and at least one
document store according to any of the preceding claims
removably mounted in cooperation with the transport system
to enable documents to be suppled to or dispensed from the
store.

12. A document handling device according to claim 11,
wherein the transport system is adapted to supply documents
to the store and disperse documents from the store
simultaneously.

13. A document acceptor for connecting to a document
dispenser to form a document recirculator, the document
acceptor including an inlet; and a transport for
transporting documents received at the inlet to a storage
location, the storage location including a document store
according to any of claims 1 to 10, the document store
being connectable to a dispense transport of a document
dispenser.

14. An acceptor according to claim 13, wherein the
document store is removably wmounted in the storage
location.

15. A document handling device or document acceptor
according to any of claims 11 to 14, comprising at least
two of said document stores.

16. A document recirculator comprising a document acceptor
according to any of claims 13 to 15 connected to a document
dispenser, part of the document store being located in a
document store location of the dispenser with the first
opening of the store communicating with a transport of the
dispenser.

17. A document recirculator according to claim 16, wherein
the document store is removably located in one or both of

the acceptor and dispenser.
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18. A method of operating a document handling device or

recirculator according to any of claims 11, 12, 16 or 17,

the method comprising operating the transport system so as

simultaneously to deliver documents to the store and
5 disperse documents from the store.

19. A method according to claim 18, wherein the documents

comprise banknotes.
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