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(54) Banknote validator

(57) A banknote validator can recognise ink stains
having predetermined characteristics and is operable to
perform measurements on a received banknote in order
to classify the banknote into at least the following cate-
gories: (a) genuine non-�stained bills of said denomina-

tion; (b) bills which been stained; and (c) other bills, in-
cluding non-�genuine banknotes. Preferably, stained ban-
knotes are sent to at least one dedicated store. The val-
idator can classify banknotes into many denominations,
but can only authenticate banknotes belonging to a sub-
set of those denominations.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

�[0001] This invention relates to a method and an ap-
paratus for testing banknotes.

Description of Related Art

�[0002] Many techniques are known for determining the
denomination and authenticity of a received banknote.
Banknote validating devices may be incorporated in ap-
paratus which is capable of both receiving and dispens-
ing banknotes, and in some cases the apparatus includes
a store for banknotes to be dispensed which is replen-
ished by received banknotes.
�[0003] It is known to perform a fitness test on received
banknotes to determine whether or not they are in good
condition, and to prevent the dispensing of banknotes
found to be in a poor condition. See WO-�A-�95/00932.
�[0004] In order to assist the apprehension of thieves,
or to deter theft, it is known to provide devices which, in
certain circumstances, release ink which stains the ban-
knotes. For example, banknotes may be transported in
housings which, when opened in an unauthorised man-
ner, automatically trigger a device which explosively re-
leases the ink to stain the banknotes.
�[0005] If such stained banknotes were introduced into
banknote validators, for example housed in automatic
vending machines, the banknote will either be accepted
as a genuine banknote or rejected, in dependence upon
the extent to which it is stained, and in dependence upon
the extent to which the measurements performed upon
the banknote are influenced by presence of the ink.
�[0006] It would be desirable to provide a better way of
handling banknotes which may have been stained.
�[0007] Banknote validators tend to store large quanti-
ties of data to permit accurate recognition of multiple de-
nominations. This data is of course dependent on the
particular denominations expected to be handled by the
validator. Because there is a limit to the amount of data
which can be stored, it is necessary to use different val-
idators, storing different sets of data, in areas where dif-
ferent denominations are expected, for example in dif-
ferent countries where different currencies are in use.
Furthermore, because of the limited data capacity, it is
sometimes not possible to arrange for the validator to
recognise a sufficiently large variety of banknotes. These
factors can result in customers finding unexpectedly that
a validator will reject a genuine banknote, because the
validator does not store data enabling recognition of that
particular denomination.
�[0008] It would be further desirable to provide a vali-
dator which mitigates this problem.

BRIEF SUMMARY OF THE INVENTION

�[0009] Aspects of the invention are set out in the ac-
companying claims.
�[0010] According to the invention, a banknote validator
stores data representative of banknotes of at least one
denomination, and further data indicative of characteris-
tics of ink used for staining banknotes, the validator being
operable to perform measurements on a received ban-
knote in order to classify the banknote into at least the
following categories:�

(a) genuine non-�stained bills of said denomination;
(b) bills which have been stained; and
(c) other bills, including non- �genuine banknotes; and

to perform different operations in dependence upon the
categorisation.
�[0011] In the preferred embodiment, the validator sep-
arately stores data representative of (a) a plurality of dif-
ferent banknote denominations and (b) at least one type
of stain ink. This permits recognition of stained banknotes
of each of the denominations, by using a combination of
the stain ink data and the relevant banknote denomina-
tion data.
�[0012] In response to the detection of a stained ban-
knote, a predetermined operation may be performed up-
on the banknote. For example, the banknote could be
refunded to the user, or could be sent to a different store
from the one which would normally be used for banknotes
of the same denomination, and/or the apparatus could
be arranged so that the banknote is retained but no credit
for the banknote is provided.
�[0013] Preferably, bills which are genuine but unfit for
re-�circulation because of ageing or soiling (but not stain-
ing) are also separately categorised.
�[0014] According to a still further aspect, a banknote
validator stores data representative of characteristics of
at least one target class (i.e. banknote denomination),
and is operable to measure a banknote and to use the
measurements and the stored data to determine whether
the banknote belongs to the target class; the banknote
validator is further operable to compare the measure-
ments of a banknote with data representative of the target
class to which the banknote has been found to belong,
and to determine from said comparison whether the
measurements have predetermined characteristics in-
dicative of an ink used for staining.
�[0015] According to this aspect of the invention, a ban-
knote may be recognised irrespective of the presence of
a stain, for example if the stain occupies only a small
area of the banknote or by using banknote measure-
ments which are not significantly influenced by the pres-
ence of a stain. Having determined the banknote denom-
ination, it is then possible to assess the extent to which
the measurements of the banknote depart from expected
measurements, so that any differences can be compared
to the properties of ink of a type known to be used for
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staining, thereby to determine whether the banknote has
been stained. This enables the detection of stained ban-
knotes even when the amount of stain is relatively small.
�[0016] According to a yet further aspect of the inven-
tion, a banknote apparatus is operable to take measure-
ments of a banknote, to generate adjusted measure-
ments to compensate for the possible existence of stains
on the banknote, the adjusted measurements being gen-
erated in accordance with data representative of prede-
termined characteristics associated with ink used for
staining, and then to use data representative of a target
class (i.e. a banknote denomination) to determine wheth-
er the adjusted measurements are representative of that
target class.
�[0017] According to this aspect of the invention, ban-
knotes may be recognised despite the presence of sig-
nificant areas of stain, by compensating for the presence
of the stain. Furthermore, the thus-�recognised banknote
can be handled differently from banknotes which are not
stained.
�[0018] Preferably, the arrangement is such that the
banknote is first analysed to determine those areas
where staining is suspected, and the measurements re-
lating to those areas are adjusted appropriately.
�[0019] The last-�mentioned two aspects are preferably
combined in an apparatus which:�

(a) first measures a banknote and determines from
stored data whether it belongs to a predetermined
target class;
(b) if so, examines the banknote to determine dis-
crepancies between the measured characteristics of
the banknote and the expected characteristics for
that target class, and then assesses those differenc-
es to determine whether they are representative of
a stain; and
(c) if not, checks the banknote to determine whether
there are areas which could be representative of a
stain, adjusts the measurements to take into account
the stains in those areas and then processes the
adjusted measurements with stored data to deter-
mine whether the banknote belongs to a target class.

�[0020] Preferably, the stained banknotes are retained
in one or more stores which differ from other stores used
to retain non-�stained banknotes.
�[0021] The features of the invention assist in removing
from circulation banknotes which have been stained as
a consequence of criminal activity. It is also possible to
control whether the user of a machine is credited for de-
posited stained banknotes.
�[0022] According to a still further aspect of the inven-
tion, a banknote validator is operable to perform a clas-
sification operation to classify a banknote into one of a
relatively large number of types, and is thereafter oper-
able to authenticate the banknote only if the banknote is
classified as one of a relatively small sub-�group of said
types. The validator can be arranged to grant a credit

amount to a customer only if the banknote is successfully
authenticated. If the banknote does not belong to the
sub-�group, and is thus not authenticated, the validator
can instead be arranged to perform a different predeter-
mined operation, such as to cause a particular message
to be displayed to the customer.
�[0023] It has been found that authentication of ban-
knotes requires substantially larger quantities of data
than a preliminary classification operation. The prelimi-
nary classification operation preferably serves to elimi-
nate all except (at most) one of the banknote classes as
possible candidates, but does not guarantee that the ban-
knote belongs to any remaining candidate class. Be-
cause this requires substantially less data than authen-
tication, it is possible to arrange for the validator to be
capable of classifying a banknote into any of a very large
number of types (for example, the majority of the World’s
banknote types) without requiring excessive amounts of
data storage. Thus, the validator can be arranged so that,
upon classifying a banknote as (possibly) belonging to a
type which it is not capable of authenticating, appropriate
action is taken, such as refunding the note, possibly while
causing a message such as "This currency not accepted"
to be displayed.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0024] An embodiment of the invention will now be de-
scribed by way of example with reference to the accom-
panying drawings, in which:�

Fig. 1 shows an automatic transaction machine in-
corporating a banknote validator in accordance with
the invention;
Fig. 2 is a diagram illustrating the contents of a mem-
ory of the banknote validator of Fig. 1;
Fig. 3 is a flowchart of the operation of the banknote
validator; and
Fig. 4 is a flowchart of an acceptance routine used
in the operation of the banknote validator

DETAILED DESCRIPTION OF THE INVENTION

�[0025] Fig. 1 shows diagrammatically an automatic
transaction system (such as a vending machine) 3 in-
cluding a banknote validator 1 according to the invention.
The validator has at least one receiving opening 11 and
at least one dispensing opening 12 for receiving and re-
turning banknotes, and further comprises a measuring
unit 13, a decision unit 14 with a data store 30, a control
unit 15, a plurality of one-�way stores 16 ... 16i and a plu-
rality of two- �way stores 17 ... 17i. These units are con-
nected by transport means 20, 21, 22, 23, 24, 25 and a
common routing element 18.
�[0026] After a banknote 2 has been inserted into the
receiving opening 11 it is taken by a first transport means
20 to the measuring unit 13 which contains the measuring
apparatus required for checking acceptability. The meas-
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urements made there are passed to the decision unit 14
which processes them with data, such as tolerance rang-
es, stored in the data store 30 and decides whether the
banknote is acceptable and, if so, whether it is of a type
assigned for re-�use. The control unit 15 is instructed to
control the common routing element 18 of the transport
system accordingly: upon leaving the measuring unit 13
a non-�acceptable banknote is transported directly back
to the dispensing opening 12; an acceptable banknote
that is not to be re-�used is directed by the routing element
18 onto transport means 23 and is transported to one of
several one- �way stores 16 ... 16i; an acceptable ban-
knote that is to be available for re- �use is directed by the
routing element 18 onto transport means 24 and is taken
to one of several two-�way stores 17 ... 17i and stored.
�[0027] The two-�way stores 17 ... 17i can be controlled
by the unit 15 to supply the desired type and number of
banknotes 2 to the dispensing opening 12 via transport
means 25.
�[0028] The banknote validator 1 as described so far
corresponds to prior art arrangements, and may operate
as follows. Each banknote received at the receiving
opening 11 is measured in unit 13, for example using an
optical test, preferably involving determining the reflec-
tivity and/or transmissivity of the banknote in different
areas and in different spectral regions. The banknote is
preferably scanned in areas distributed over at least one
entire surface, and preferably both surfaces, in order to
derive multiple measurements.
�[0029] Unit 14 then processes those measurements
with stored data representative of a number of different
target classes, each target class corresponding to a re-
spective authentic denomination, and possibly using oth-
er target classes corresponding to known counterfeit
banknotes. Many suitable processing techniques are
known to those skilled in the art.
�[0030] If the decision unit 14 determines, within a cer-
tain level of certainty, that the received banknote belongs
to a genuine denomination, an appropriate signal is sent
to the control unit 15. This in turn sends a signal to a
control section (not shown) of the automatic transaction
machine 3 via a bidirectional path 19. The transmitted
signal is representative of the amount of credit to be
granted to the user in return for the received banknote.
�[0031] The automatic transaction system 3 preferably
incorporates a display 32, and is arranged to cause the
display 32 to display the amount of credit granted to the
user.
�[0032] The genuine banknote is caused to be sent to
an appropriate one of the stores 16 ... 16i, or if the ban-
knote is of a denomination that is replenishable and dis-
pensable, to one of the two-�way stores 17 ... 17i.
�[0033] After a transaction, e.g. a vending operation,
the machine 3 can send on path 19 signals to cause the
control unit 15 to refund a predetermined amount from
two-�way stores 17 ... 17i.
�[0034] The decision unit 14 may also be arranged to
perform an additional fitness test to determine whether

a received genuine banknote is suitable for re-�circulation.
The additional test may be similar to the first-�mentioned
test, but use tighter acceptance criteria. The fitness test
is intended to distinguish between genuine banknotes in
good condition, and banknotes which are either in poor
condition or have a greater chance of having been mis-
classified as genuine. In such situations, any banknotes
which would normally be sent to one of the two-�way
stores 17 ... 17i is instead sent to a one-�way store 16 ...
16i.
�[0035] Although, in the preferred embodiment, each
separate storage device contains only a single denomi-
nation, it would be possible to provide a single storage
device for multiple denominations. In the case of a two-
way store, the position of each banknote within that stor-
age device would be known so that they can be dis-
pensed selectively.
�[0036] Although separate receiving and dispensing
openings have been described, it is possible to provide
a single opening for performing both functions.
�[0037] The apparatus as described above is enhanced
to provide additional functionality, in accordance with the
present invention, as will be described below.
�[0038] The data store 30 additionally stores data rep-
resenting the characteristics (for example the spectral
characteristics) of one or more types of ink used for stain-
ing banknotes. The data store further stores data ena-
bling it to classify (but not authenticate) a large number
of additional denominations.
�[0039] Figure 2 schematically represents the contents
of the data store. A first denomination region DEN stores
separately data representing the characteristics of a
large quantity (several hundred) of banknotes. The
amount of data stored in respect of each banknote is
relatively small, and enables the decision unit 14 merely
to determine which of the denominations most closely
matches the measurements of the received banknote.
Within the denomination region DEN each denomination
is represented by classification data D001, D002, ...
D800. Each denomination also has stored therewith op-
eration data I001, I002, ... I800. The operation data indi-
cates what kind of operation should be performed in re-
sponse to detecting that the tested banknote belongs to
the corresponding denomination. Examples of stored op-
eration data include: whether the denomination can be
authenticated, the value of the denomination, the curren-
cy of the denomination, whether the denomination should
be refunded, whether the denomination should be stored
in a two- �way store for recycling (which may be combined
with more specific routing data), and any message to be
displayed on recognition of the denomination.
�[0040] The store 30 also has an authentication region
AUT storing separately data used for authenticating a
relatively small sub-�group of denominations (e.g. less
than 12). The data A01, A02, ... A10 for the respective
denominations is sufficient to allow those denominations
to be authenticated with a high degree of reliability. The
data for each denomination may be several times, e.g.
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at least 10 times, the quantity of data stored in respect
of each denomination within the denomination region
DEN.
�[0041] The store 30 also has a stain characteristic stor-
age region STA, which stores separately data S01, ...S04
representing the spectral characteristics of a number of
different ink.
�[0042] The data stored in the store 30 enables an en-
hanced validation routine, as shown in Figs. 3 and 4, to
be performed.
�[0043] Referring to Fig. 3, which represents the recog-
nition and validation procedure performed by the decision
unit 14, this process starts at step 100.
�[0044] At step 101, the measurements of the banknote
are processed in turn with respective sets of ink stain
data S01, ... S04 to determine whether the colour of the
banknote effectively matches that of one of the ink stains.
This will happen only if the banknote has been stained
with large quantities of the ink. If so, the program pro-
ceeds immediately to step 124, where the banknote is
delivered to one of the one-�way stores 16 ..., 16i. This
store is reserved for stained banknotes.
�[0045] Normally, however, such gross stains are not
recognised at step 101. The program then proceeds to
step 102.
�[0046] Here, the measurements of the banknote are
processed, in turn, with respective sets of data from the
denomination and authentication regions DEN and AUT,
each set of data corresponding to a respective denomi-
nation, or target class. If the banknote is recognised as
a genuine denomination, a credit value is incremented
by an amount corresponding to the banknote denomina-
tion.
�[0047] The process then proceeds to step 112. As will
be explained further below, the purpose of this step is to
determine whether the banknote is potentially stained. It
is assumed for the present that the banknote is not found
to be stained.
�[0048] The process then proceeds to step 120, where
the operational data 1001, 1002, ...�1800 associated with
the relevant denomination is checked to determine
whether that note is of a type that should be recycled. If
so, the process then proceeds to step 126 where a fitness
test is performed. (This may be similar to the procedure
performed in WO-�A-�95/00932, which is incorporated
herein by reference.) If the banknote is determined to be
fit, the process proceeds to step 122, where the banknote
is routed to one of the two-�way stores 17 ... 17i. Other-
wise, or if the banknote is found at step 120 not to be of
a recyclable type, the process passes to step 118, where
the banknote is routed to one of the one-�way stores 16 ...
16i.
�[0049] At step 102, if the banknote is not recognised,
the process proceeds to step 104. Here, as will be de-
scribed below, the decision unit 14 determines whether
the banknote is potentially stained. If not, the process
proceeds from step 104 to step 110, where the note is
rejected by being delivered along transport path 22 to

the dispensing opening 12.
�[0050] Thus, the non-�stained banknotes can be treat-
ed in the same way as in prior art arrangements.
�[0051] Returning to step 112, the process of checking
for stains on recognised banknotes is as follows. First,
the measurements relating to individual areas of the ban-
knote are compared with expected measurements as de-
fined by the stored data representative of the denomina-
tion. Preferably, this is done by comparing the recognised
areas of the note with a template or model of the note
(e.g. the relevant one of the sets of data A01, A02,...A10
in the authentication region AUT), and using the differ-
ences and the model to predict the characteristics in other
areas. The prediction is then compared point-�by- �point
with the actual measurements, and it is determined
where the difference exceeds a threshold. If there are
significant differences in one or more individual areas, or
if the cumulative differences are significant, it is deter-
mined that the banknote is potentially stained, and the
program proceeds to step 114. Here, the measurements
in those areas exhibiting differences from the expected
measurements are processed with the expected meas-
urements in order to derive values representing the dif-
ferences in respective areas. Thus, the characteristics
due to the determined denomination are effectively can-
celled from the measurements.
�[0052] The program then proceeds to step 116, where
the difference values are compared, in turn, with multiple
sets of data S01, S02, .. S04 from the stain characteristic
storage region STA, each set of data representing the
spectral characteristics of a respective type of ink used
for staining. If no match is found, it is determined that the
detected differences are a result of soiling (not staining)
of the banknote, and the program proceeds to step 118
to ensure that the banknote is delivered to a one-�way
store 16 ... 16i, and therefore will not be subsequently
dispensed.
�[0053] However, if a match is found at step 116, the
program proceeds to step 124 where the banknote is
delivered to the one of the one-�way stores 16 ... 16i which
is reserved for stained banknotes. There may be a single
such store, or separate stores for stained banknotes of
respective different denominations. Preferably, the credit
value incremented at step 102 is cancelled if step 124 is
reached.
�[0054] As an alternative to steps 114 and 116, a stain
may be detected just by correlating the banknote meas-
urements (in the areas which do not conform to the pre-
diction) with data characteristic of the ink (which would
be acceptable if the stain is strong) or with a template
corresponding to a stained banknote of appropriate de-
nomination.
�[0055] Assuming that the banknote is not recognised
at step 102, then the stain detection procedure of step
104 is carried out. In this case,� measurements relating
to respective areas of the banknote are examined to de-
termine whether they contain spectral characteristics
corresponding to the characteristics of known inks used
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for staining, again using data stored in the data store 30.
If there is a match, the program proceeds to step 106;
otherwise the program proceeds to reject the banknote
at step 110. At step 106, each of the measurements re-
lating to an area where there is a possible stain is adjusted
to mitigate the effect of the stain. The extent of the ad-
justment will be dependent upon the data representing
the characteristics of the ink found at step 104.
�[0056] Then, at step 108, the adjusted measurements
are processed in a similar way to the way the original
measurements were processed at step 102, to determine
whether they are representative of a genuine banknote.
If not, the program proceeds to step 110 where the ban-
knote is rejected. Otherwise, the program assumes that
the banknote is a genuine banknote which has been
stained to such a degree that it was not recognised at
step 102. Accordingly, the step proceeds to step 124,
where the stained banknote is stored in a one-�way store
16 ... 16i. Preferably, no credit is given, because the stain
will reduce the reliability of the testing.
�[0057] The stain detection processes in steps 112 and
104, the derivation of the measurement differences at
step 104 and the adjustment of the measurements at
step 106 are all done on an area-�by-�area basis, to take
into account the fact that the stain may occur in an un-
known number of areas each occupying an unknown por-
tion of the banknote.
�[0058] The control unit 15 issues the signal represent-
ative of the credit value when either step 118 or step 122
is reached. Thus, preferably, credit is only given in return
for non- �stained genuine banknotes.
�[0059] Any unfit banknotes which have been recog-
nised are likely to exhibit significant differences in their
measurements as compared with expected measure-
ments. Accordingly, they are likely to result in the program
proceeding from step 112 to step 114. Therefore, it might
be possible to omit the fitness test at step 126 without
significantly affecting functionality.
�[0060] As a further alternative, the steps 106 and 108
may be omitted, and all banknotes which are not recog-
nised at step 102 and found to be stained may be sent
to the stained banknote store at step 124.
�[0061] The procedure for recognising the banknote at
step 102 or step 108 is illustrated in more detail in Figure
4.
�[0062] The measurements of the banknote are first
checked, at step 402, against the data stored in the de-
nomination area DEN of the store 30. The data relating
to each of the denominations is checked in turn, to find
the closest match. If there is no close match, the recog-
nition routine exits at step 404, indicating that the ban-
knote has not been recognised.
�[0063] Otherwise, the program checks the associated
operation data I001, I002 ... I800 for the recognised class
of banknotes to determine whether this belongs to a sub-
group for which authentication is possible. This checking
process takes place at step 406. If authentication is not
possible, because the appropriate data is not stored with-

in the authentication region AUT, then the program pro-
ceeds to step 408. Here, the validator issues a signal to
the transaction machine 3, causing a suitable message
(dependent on the operation data) to be displayed on the
display 32 to inform the customer that his note is not of
a type that is acceptable to this machine. The program
then proceeds to step 404.
�[0064] If the banknote is of type for which authentica-
tion is possible, the program proceeds from step 406 to
step 410. Here, the banknote measurements are
checked against the appropriate data A01, A02, ... A10
from the authentication section AUT of the store 30 to
determine whether the banknote is genuine. If so, the
recognition route exits at step 412, indicating that the
banknote has been recognised. Otherwise, the program
exits at step 404.
�[0065] Accordingly, the recognition routine shown in
Figure 4 will produce a result indicating that a banknote
has been recognised only if it has first been classified
and then authenticated. Otherwise, the routine will indi-
cate that the banknote has not been recognised. Addi-
tionally, if the banknote has been classified as a type that
cannot be authenticated, the host machine will issue a
predetermined display, dependent on the classification,
to the customer, and refund the note.
�[0066] Instead of, or in addition to, producing this dis-
play, the validator can be arranged to keep a record of
the articles which have been classified as types which
cannot be authenticated. This can be of use to the ma-
chine operator for statistical evaluation and determina-
tion of whether the machine should be adjusted to au-
thenticate different denominations.

Claims

1. A banknote validator which stores data representa-
tive of banknotes of at least one denomination, and
further data indicative of characteristics of ink used
for staining banknotes, the validator being operable
to perform measurements on a received banknote
in order to classify the banknote into at least the fol-
lowing categories:�

(a) genuine non- �stained bills of said denomina-
tion;
(b) bills which have been stained; and
(c) other bills, including non- �genuine banknotes;
and to perform different operations in depend-
ence upon the categorisation.

2. A banknote validator which stores data representa-
tive of the characteristics of at least one banknote
denomination, the validator being operable to meas-
ure a banknote and to use the measurements and
the stored data to determine whether the banknote
is of said denomination; the validator being further
operable to compare the measurements of a ban-
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knote which is found to belong to said denomination
with data representative of that denomination to de-
termine from said comparison whether the measure-
ments have predetermined characteristics indicative
of an ink used for staining.

3. A banknote validator which is operable to take meas-
urements of a banknote, to generate adjusted meas-
urements to compensate for the possible existence
of a stain of predetermined characteristics on the
banknote, the adjusted measurements being gener-
ated in accordance with data representative of said
stain characteristics, and then to use data represent-
ative of banknote denomination to determine wheth-
er the adjusted measurements are representative of
that denomination.

4. A banknote validator as claimed in claim 3, wherein
the banknote is analysed to determine possible
stained areas, so as to define those measurements
which are adjusted.

5. A banknote validator as claimed in claim 3 or claim
4, the banknote validator also being operable to de-
termine whether non- �adjusted measurements are
representative of the banknote denomination.

6. A banknote validator as claimed in claim 5, wherein,
when the non-�adjusted measurements are deemed
representative of a banknote denomination, the ban-
knote validator is operable to compare banknote
measurements with data representative of said de-
nomination to determine from said comparison
whether the measurements have predetermined
characteristics indicative of an ink used for staining.

7. A banknote validator as claimed in any preceding
claim, including at least one store, the banknote val-
idator having control means arranged to direct only
banknotes which have been found to be stained to
that store.

8. A banknote validator as claimed in any preceding
claim, the banknote validator being operable to issue
a signal indicative of a credit amount associated with
a banknote of a predetermined denomination in de-
pendence on whether the banknote is determined to
be stained.

9. A banknote validator as claimed in any preceding
claim, arranged to store separately data represent-
ing characteristics of a plurality of different banknote
denominations and data relating to at least one type
of ink, and to use a combination of the stored data
for recognising that banknotes of the respective de-
nominations have been stained.

10. A banknote validator which is operable to measure

a banknote and, on the basis of the measurements,
to classify the banknote into one of a plurality of ban-
knote types, and is thereafter operable to authenti-
cate the banknote only if the banknote is classified
as one of a sub- �group of said types.

11. A banknote validator as claimed in claim 9, wherein
the validator is arranged to issue a signal represent-
ing a credit value only if the banknote is successfully
authenticated.

12. A banknote handling machine comprising a ban-
knote validator and a display, the banknote validator
being operable to classify the inserted banknote into
one of a relatively large number of different genuine
denominations, being further operable to authenti-
cate banknotes of a certain sub-�group of said de-
nominations, and to issue a credit signal if the ban-
knote is authenticated, the credit signal representing
a value which is dependent upon the denomination
of the banknote, and to cause the display to display
a predetermined message in response to classifying
a banknote as belonging to a type which does not
fall within said sub- �group.

13. A banknote validator which is operable to denomi-
nate and authenticate genuine articles belonging to
a first set of classes, and to denominate but not to
authenticate genuine articles belonging to a second
set of classes.

14. A banknote validator which stores, for each of a plu-
rality of different types of banknotes, characteristic
data permitting denomination and authentication of
banknotes of that type, and, for banknotes belonging
to other types, to store a sub- �set of data permitting
only denomination of said banknotes and not authen-
tication thereof.

15. A method of classifying banknotes, the method com-
prising taking measurements of a banknote which
may or may not have been stained, and processing
the measurements, data representing the character-
istics of a plurality of banknote denominations and
data representing the characteristics of at least one
predetermined stain ink to classify the banknote into
one of at least the following categories:�

(a) genuine non- �stained bills of one of said de-
nominations;
(b) bills which have been stained; and
(c) other bills, including non- �genuine banknotes.
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