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@ Apparatus for dispensing decuments from a plurality of stores of said documents.

@ For the purpose of dispensing documents from a store
(11, 12..14) there is provided a dator processor {10} for con-
trolling said dispensing operation, a document conveyor
path {15, 16, 17, 18, 19, 201-202) arranged to pass said docu-
ments to an outfeed compartment; a detecting means (19)
for checking the documents; and switching means for
switching the conveyor path to the outfeed compartment
{21) or to a return compartment {22). The dator processor is
provided with information concerning a first signal which is
individual for documents from respective stores, and the
detector means {18) is arranged to deliver a second signal in
dependence on a document passing said means. The dator
processor (10) has a memory {24) to which information con-

¥ cerning the first signal is fed and which is connected either to
a control circuit {25) connected between the detecting means
{19) and a comparison circuit {23}, or to said comparison

P circuit (23). The comparison circuit compares the second
signal with a value in the circuit (23), whereat both the signal
and the value in the circuit are dependent on the first signal
and control the switching means in response to the result of
the comparison made.
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Apparatus for dispensing documents from a plurality of stores of

said documents,

TECHNICAL FIELD

The present invention relates to on apporatus for dispensing documents
from a plurality of stores of documents of differing value, e.g.

banknotes from stores of banknotes of different denominations.

BACKGROUND ART

Apporatus ore known which in addition to accommodating different

kinds of documents olso comprise data processing means for controlling
the dispensment of documents from said stores, a conveyor path control-~
led by soid processor for conveying documents from scid stores to an
outfeed compartment, checking means for checking documents ot a given
location on the conveyor path, and switching means arronged in said
conveyor path for switching soid path to o selected one of two transport
part paths, of which one leads to the outfeed compartment and the other
leads to a return compariment. An opporatus of the aforedescribed

kind is described and illustrated in the US Patent specification
4 066 253,

In apparatus of the aforementioned kind it is , of course, important
that the documents are dispensed in the manner intended, When the
apparatus is intended to dispense baonknotes, it is importont, for
example, that not more than one banknote is dispensed at a time.
Further, it is desirable that one and the same apparactus is able

to dispense, for example, banknotes of different denomination and
therewith, perhaps, of different thickness, and that a given appa-
ratus is capable of dispensing a mixture of foreign banknotes without
it being necessary to modify soid apparatus to any great extent,

An object of the present invention is to simplify the necessary

control of the dispensment of documents from an aopparatus containing
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a store of documents of mutuélly different kind,

The characteristic features of an apporatus occording to the in-

vention are disclosed in the occomponying claims,

By means of the invention the dispensment'of'docbménts, such as
banknotes, is controlled in a ropid ond positive monner, In oddi-

tion there is provided an apparatus of simple construction and

relioble operation,
BRIEF DESCRIPTION OF THE DRAWINGS

So that the invention will be more readily understood and further
fectures thereof made qpporenticn exemplcry,embodiMent of the in—
vention will now be described in more detail with ;eferénce to

the occompanying schematic drawing, in which |

Figure 1 illustraotes o banknote dispensing apparatus in accordance
with the invention, and | 7

Figures 2 and 3 illustrate mutually different éontrql means for
checking the dispensment of banknotes from the apparatus iliustrcfed

in Figure 1,
PREFERRED EMBODIMENT OF THE INVENTION |

The apparatus illustrated in thé drawing comprisés a plurality of
banknote stores.11, 12 ..,14 each orrqhged to co-operate with an
individual pickup device or feeder 18;17 cees 15; a dota processor
10 for controlling the dispensment of banknotes from said stores;
detector means 19 for chebking the possible double-feed of bank-
notes; a collecting »compartment 20 ; a'SWitching means 201-202;

an outfeed compartment 21; ond a return Compbrfment 22,

The stores 11,12 , ,.. 14 are iﬁfended to accommodate banknotes of
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different denomination , for example swedish banknotes ranging in
valuve from 5 Swedish crowns , 10 Swedish crowns ..... to 1000 Swedish
crowns, When a store, such as the store 11, is inserted in the
opparatus , information referring to a first signal is automotically
transmitted to the data processor 10, more specifically to a memory
store 24 incorporoted in the dota processor , where the information
of said signal is accessible provided that the store 11 remoins in
_the cpparatus, This information may, for example, relate to the mean
thickness of o banknote in soid store. In a similar manner there is
stored in the memory 24 informotion relating to the banknotes
contained in the store 12 ,,... 14, It is assumed that the banknotes
in respective stores are of the correct kind, Transmission of infort

mation to the individual oddresses of respective stores in the memory

24 is effected, for example, in binary form.

The individual Feeders 15, 17, 18 cooperating with scid stores ,

together with the detecting means 19, the collecting compartment 20
and the switching means 201-202 , form a conveyor path for banknotes
from said stores to said outfeed compartment 21 or , in the event of

two banknotes being dispensed ot the some time, to the return compart-
ment 22,

The detecting means 19 is arranged to deliver to a control circuit

25, via a line 35, a signal (which is hereinafter referred to os

the second signal) whose amplitude is determined by the thickness

of a single document, or in an exceptional case to the thickness of
several documents, during possage of said document or documents through
said means, As will be understood, the detecting or sensing means

19 may be so arranged that the posscge.of a banknote to the value

of, e.g. 5 Swedish crowns may give rise to a signal with an emplitude

of 7 volts, while two banknotes of the same denomination which overlop
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or which are dispensed together mqyrgive rise to o signal with

an omplitude of 4 volts etc.

When a banknotes posses the detecting or sensing means 19, there

is sent to the control circuit 25 a first signal originating from
the informotion which has been supplied to the memory 24 in respect
of the store of banknotes in question, ond o second signal origi-
noting from the sensing means 19 with information obout the bank-
note which has just passed said means, The data process actuates
the memory store 24 in conjunction with controllihg the outfeed

of a banknote from soid store, If the banknote dispensed is of the
correct denomination and has the correct thickness, the control
circuit 25 sends o signal to a comparison circuit 23 , via a line
39, which compares said signol with o given value incorporated in
the circuit. When the comparison made agrees with the volue of said
signal and said given value , a control signal is transmitted to
the switching means =~ 201-202 , The switching means are then switched
to a position in which the banknote (or optionally a bundle of
banknotes collected in the collecting compartment 20) is fed to the
outfeed compartment 21. On the other hand, if the compared signals
do not coincide with one another, as the result of two banknotes
being dispensed simultaneoﬁsly for example, the control signal
transmitted by the compcrisbﬁrcircuit will cause the switching
means 201-202 to be moved to a position such that the banknote

(or the bundle of banknotes) is passed to the return compartment 22,
In Figure 1, the reject position of the switching means 201-202

is illustrated in daosh lines . As will be understood, however, the
arrangement may be such that when the correct dispensing sequence
tokes place the amplitude of the control signal is eqbul to zero,

and that the switching means 201-202 remain in the position shown
by full lines,
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The dispensment of banknotes, or documents, may be effected in a
manner such that subsequent to ordering a given number of bank-
notes of a certain kind, e.,g., by means of a keyboord not shown,

the banknotes are dispensed sequentially to the outfeed compart-
ment 21; in this cose the collecting compartment 20 is thus omitted,
One variation is that the ordered banknotes are first collected

in the collecting compartment 20 into a bundle, whereafter the

whole bundle is fed to the outfeed compartment 21, If, subsequent

to collecting a bundle of banknotes in the compartment 20

two banknotes are dispensed incstead of one, it may be odvantageous
not only to reject the double-feed of soid bonknotes to the reject
compartment , but also the bundle of banknotes already present in
the compartment 20, To this end, as illustrated in Figure 1, the
circuit includes a line 36 connected to the data processor 10 and

a line 37 which is connected to said line 36 and to the collecting
compartment 20 , The control signal is sent from the processor

10 to the line 36 aond is conducted therefrom to the compartment

20 via the line 37.

Conveniently the data processor may be arronged to control the
control circuit 25 not only in dependence on from which store «
banknote arrives but also in dependence upon any small deviation
between the given value in the comparison circuit and the value of
the second signal, provided that said deviation is small in compari-
son with those deviations caused by the incorrect dispensment of

a banknote, In this way there is obtained o self-regulating system
which eliminates any deviations within a narrow predetermined

range about the correct valve,

The relationship between data processor 10 and sensing means 19 can
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be established in different ways,

One way is , as before described, to permit the data processor

10 to control the outfeed of a banknote from stores 1M, 12 ...14
by means of pulses on line 41,42 ,., 44 while the'détq processor
is permitted, via line 38,7to activate the control means 25 in

a manner such that soid second signal on 1ihe'38'is,indepehdent
of the thickness of an individual, correct banknote (providing
that said bonknote arrives from the correct store ) but dependent
upon the correct or incorrect outfeed of a bchkhofe. This means
that the control signol on line 36 will Ccusé the mgons' 201-202
to switch when two banknotes are dispensed simuitonebusly from

o correct store with respect to thé denomination of the banknotes
ordered, and also when a single bcnknoferisrdispenséd from an
incorrect store with respect to fhe_dénbminafion'of the banknote
ordered, nomely when the difference in thickness between the two

kinds of banknotes is sufficiently:greof.

With the detecting means 19 connected diréctly to the comparison
circuit 25 and the memory store 24 connectea to the same circuit,
vhile the dispensment of a banknote is coﬁt:olled,by the data
processor, another method is to permit said value incorporated in
the comparison circuit to be dependént on the vciué of the first
signal, i.e. dependent on from which store a documentrorrbcnknote
shall be dispensed, whereat the control signal fromrfhe_comporison
circuit is thus dependent on the difference between two values
which are not constant during the procedure of dispensing two
different kinds of banknotes. | |

When no banknote passec the detectingrmeans 19, said means should

operate at a constant basic level so that the signal levels in the
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case of the dispensment of signle banknotes from different stores,
and the signal levels in the possibility of two banknotes being
dipensed simultaneously from the same store, have ot least approxi-
mately the pre—détermined values (the set values). Should the
aforementioned signal levels be displaced considerably due to

aging or other mechanical/electrical phenomena , the data processor
is conveniently arranged to compensate for such displocements

in levels by controlling the control circuit. If, when dispensing

the banknote from a given store , the signal on the line 35 differs
substantiolly from the expected value, the data processor couses

the banknote to be passed to the return compartment 22, ond thot

the control circuit 25 is switched to compensate the change occurring
in the detecting means 19 (or perhaps the control circuit 25),
Immediotely thereon there is discharged from the same store o

further bonknote and if the expected signal level is now obtained
this indicotes that the first bonknote or dispensing operction

was in itself correct, ond the change (step-up) in the control cir-
cuit 25 coused by the dotc processor is maintained for the subse-
quent dispensing operations. This implies a considerable expansion

in the ability of the system to be self-regulating , thereby avoiding

in many caoses the provision of a special service on the apparatus,

It hos been mentioned previously in the description that the re-
quisite information concerning banknotes contoined in an indivi-
dual store is fed to the data processor as the store is inserted
into the opparatus, In connection with a mode in which the daota
processor compensates possible mechanical/electrical changes another

method of obtaining this information will now be described,

The apparatus is odapted to dispense banknotes from a particular
country, e.g. , American dollars, The various banknote stores

are inserted into the apparatus and a first banknote from one of
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said stores is fed to the conveyorrﬁoth, e.g;'by ordéring soid
banknote through o keyboard or by dispensing soid banknote manual-
ly, If the correct (expected) level is obtoined on the line 35

and in the circuit 25, the adjustment made to the apparatus is
correct , ond a first banknote is then dispensed from one of the
remaining stores . This process is then repeated., If, however,

the signal level is not that which is expected , or deviates
outside the limits of the cforementioned "smcllrdeviction" '
the opparatus will return the bankhote to the'feturn compartment
22 and the obtoined signal level is stored and a further banknote
from the same store is dispensed, If fhe,scme'sighdl level is
again obtained, this means fhct the signal leVél is representative
of banknotes from said store , and fﬁisrreference volue is retained
in the dota processor for future dispensing operations from that

particular store,

The system can be made even more sophisticdfed by providing the
detecting means/control circuit with orvery wide Qorking fonge,

and by progromming the dota processor in a manner such that said
processor itself establishes and sfores the léVelsrfor correct dis-
pensment of banknotes from the different stores and for the rejection
of said banknotes in the case of two banknotes being dispénsed
simultoneously. In this way the apparatus is updated, suitably by

means of special stondcrd banknotes.

Figure 2 illustrotes the mutual co-operation between the detector
19, the control circuit 25, the comparison circuit 23 and the memory
24 in o more detailed manner, When inserting , for example, a

cassette 11 into the opparatus a value (e.g. 8) representative

of an address associoted with said cassette is read into the memory.

The oddress may be read in binary code, When ordering a banknote

b Ry Aty
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from the cossette 11 , vio a keyboard for example, the oforemen-
tioned value 8 is fed to the control circuit 25 , via the line

38, aos "the first signol”, When the banknote posses the detector
19, soid detector transmits a signal , vio the line 35, to the
control circuit 25 , on whose output there is obtoined a signal
which, via the line 39, is applied to the comparison circuit 23,
and there compored with o pre-determined volue, If said signol
lies within o given range around the pre-determined vaolue, said
signal is read into the memory 24, via the line 40, and the

value for the cossette 11 is adjusted on its oddress in the memory.
The adjusted value (the value 8 has been odjusted to, for example,
7 or 9) is then the basis of "the first signal” on the line 38.

If, on the other hand, the signal lies outside soid interval,

this is understood as a dispensing error ond a signal passes on
the line 36 to the switching meaons 201-202, In this cose the value

(8) is, of course, not changed,

Figure 3 illustrates in more detcil the mutucl corporotion of the
detector 19, the comparison circuit 23 ond the memory 24 in o modi-
fied apparotus. A banknote is fed, optionally by hand, past the
detector 19 and o signal is sent to the comparison circuit 23 and,
via a closed contact 45, to the memory 24 at an address similar

to the cossette which contoins the banknotes from which said bank-
note was dispensed, When the next bonknote in line is dispensed,
"the first" signal is fed , via line 46, to the comparison circuit
23, to which is olso sent a signal from the detector 19 via line
47, A comparison is made , and normally the resultant signal lies
within o pre-determined range cbout o pre-determined value., A
certain percentage (e.g. 5 %) of any difference is re-fed to the

memory 24 via line 48 and is permitted to influence the infed
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value on the address in question in the memory 24, If the resultont
signol, on the other hond, lies outside the pre-determined range,

this is understood as an error in dispensment, i.e. some adjustment

of the value in'the memory 24 must be made,
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CLAIMS: -

1. An apparatus for dispensing documents from a plurclity of stores
(11,12 ,....14) of documents of mutuolly different kinds, e.q.
documents of different denominations, comprising o dotor processor
(10) for controlling the dispensment of documents from said
stores; a conveyor path (15, 16, 17, 18, 19, 20, 21, 201-202)
controlled by soid dator processor (10) for conveying documents
from said stores to an outfeed compartment; o detector means (19)
for checking o document at a given location on soid conveyor path;
and switching means (201-202) incorporoted in said conveyor path
for switching soid poth to one of two port poths of which one

part path lecds to soid outfeed compartment (21) ond the other
leads to a reject compartment ; choracterized in that means

ore -arranged for progressively generoting o first signal represen-
totive of documents belonging to respective stores; that detector
means (19) are orranged to transmit to the data processor (10)

a second signal (e.g. via 35,39) in response to a document passing
soid detector means (19); and in that the daoto processor (10) in-
cludes a comparison circuit (23) arronged firstly to compare ,

for each document passing said detector means (19), said second
signal received from soid detector means (19) with a value in

the comporison circuit (23), said second signal or soid value
being dependent upon said first signal , representotive of said
supply (e.g. 11) from which the document in question arrives,

and secondly to deliver a control signal (via 36) dependent on

said comporison , for controlling the switching means (201-202),

2, An apparatus according to claim 1, characterized in that
said means comprises a sequential arrangement of said stores
( e.g. 11) in combination with circuits in said dator processor
(10) in an arrangement such that said first signal is generated

when a respective supply (11) is inserted into said apparatus,
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3. An apparaotus occording to cloim 1, characterized in that said
meons comprises an orrangement of soid detector means (19) in
combinotion with circuits in soid dator processor (10) in an arrange-
ment such thot saoid firsf signal is generated when a first docu-

ment is dispensed from a respective store (e.g. 11).

4, An opporatus occording to any one of cléims 1-3, including

o collecting compartment (20) incorporated in said conveyor path,
for collecting a number of documents‘ordered through said data
processor (10), which documents are to be conveyed'together to soid
outfeed compartment , characterized in that said switching means
(201-202) are incorporated in said conveyor path behind the collect-
ing compartment (20) but in front of the outfeed compartment (21),
ond in that when the detector means (19) detects that a document
has been dispensed incorrectly, e.g. two documents have been dis-
pensed at the some time, the control signal, in addition to
switching the switching means (201-202) to the other conveyor path,
also causes the documents located in the collecting compartment

(20) to be fed to the return department (22),

5. An apparatus according to claim 2 or cloim 3, characterized

by o memory store (24) incorporated in the dator processor (10)

and arranged for storing the first signal when a respective store
(e.g. 11) is inserted in the opparatus and when a first document

is dispensed from o respective store, said mémory being connected
to the comparison circuit (23) during the dator control of the
dispensment of a document from said stores (11,12 ...14) so that
said value in the comparison circuit ‘is dependent on the first
signal representative of the store (e.g.11) from which the document

in guestion arrives,
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6. An apporatus according to cloim 2 or cleim 3, characterized
by a memory store (24) incorporated in the dator processor and
arranged for storing the first signal when o respective store
(e.g. 11) is inserted into the opparatus and when a first docu-
ment is dispensed from a respective store , said memory being
connected to a control signal (25) which is connected between the
detector means (19) ond the comparison circuit (23) and which
acts on the signol from the detecting means (19) in conjunction
with the control of said dator (10) of the dispensment of a
document from said stores (11,12 ,,.14) and in dependence of
from which store (e.g., 11) a document shall orrive, so thot the
signal from the control circuit (25) is solely dependent on the
correct or incorrect dispensment of a document, but independent

of from which store (e.g. 11) of said stores (11,12 ...14) a

respective document is dispensed,

7. An apparatus according to claim 6, characterized in that in
the event of a deviation in the comparison circuit (23) between
said volue and soid second signal, soid deviation being small
in comparison with deviations coused by incorrect dispensment,

the dator (10) is arranged to influence the control circuit (25)

for eliminating said deviation,
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