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2110862 CO N HANDLI NG APPARATUS This invention relates to coin handling

appar at us.

The invention is particularly, but not exclusively, related to.
appar atus which can accept, store and dispense 5 <coins. Such apparatus

often used with coin-operated vendi ng machi nes. The apparatus te

inserted coins and stores themif they are accept abl e. Unaccept ﬂe]_&)s&z

are rsyected If sufficient acceptable cvilnsare inserted, the vending
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stores them if they are acceptable. Unacceptable coins
are rejected. If sufficient acceptable coins are inserted,
the vending machine is operated. The apparatus dispenses
stored, acceptable coins as change.

Such apparatus generally includes a separate coin
éontainer for the or each denomination of coin to be
dispensed, and a cashbox-for any other coin denominations.
When a coin container for a particular denomination of coin
is full, any further incoming coins of the same denomina-
tion are directed to the cashbox.

This arrangement uses a pair of sensors for
each of the coin conta;ners. 6ne of the sensors is used
to détermine ﬁhén the co;n container is full so that
further coins are directed to the cashbox. The other
sensor determines when the coin container is empty, or
near empty, as a résult of which the coin apparatus may
no longer.be able to dispense change, and will give a
display indicating that the correct amount should be

inserted

8L, 5T SRpal IR 135 dEUiPUlded Iy bl C@olﬂgoéQ#QtéBpaf at us

«©



- Each coin container may be a tube which stores the coins in a stack.

T npty and full |evel sensors are nounted adjacent :t he, upper and | ower

e "0of the stack. Each sensor may conprise a light source and a 5 |ight
sensor positioned on opposite sides of the tube so that the light path is

i ntercepted when a coin is at the appropriate level in the tube. The fact
that .each coin container requires twa heyel sensors nekes the containe

rat her expensive and 10 difficult to construct. Another problemarises in
t hat al t hough the cashbox is regularly enptied, the containers are not and
the apparatus tends to keep each container substantially full. This neans

that the total valBipfcon Néokeainétomnay be AERUbERAMIth Brdyey tends to
be 15 fairly high. Owers of a fairly l'arge nunber of vendi ng machi nes

may findthee dodird Mfl dles©dckDNeYhél afipty and FR1IAQkIveas séhdditss manner. to
be unacceptable. One could-reduce this anmount of noney by altering the

posi ti on axe mountdd ddjysetentnthe.uppes and dowker?@ndsuict thsluce t he
nunber of times the apparatus coul'd di spense change w thout being
repl eni sisedckine Bzt csersah mayosompuiser avildghy asosundentdmd @nprom se,
but 5 light sensor pogitioned on opposite sides of the tube sd
that the light path is intercepted when a coin is at the o
appropriate level in the tube. _
The fact that each coin container requires tﬁo
level sensors makes the contaipers-rathef expensive and
10 difficult to constﬁuct. _Anoth%r.problem arises in that
although the cashbox is regularly emptied, the containers
are not and the apparatus tends to keep each container
substantially full. This means that the total value of
coins kept stored in each vending machine tends to be NS
15 Ifairly high. Owners of a fairly large number of vending <
machines may find the total value of money tied up in the |
machines in this manner to be unacceptable.
One could reduce this amount of money by altering
the position of the full level sensor. This would of
20 course reduce the number of times the apparatus could
dispense.change without being replenished. One could
reach a position providing a suitable compromise, but
the differing requirements of different vending machine
owners may require that they have differently-ﬁositioned

25 level sensors. Adapting the level sensors to each owner's

particular require-
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the differing requirenents of different vendi ng machi ne owners may requirg
that .they have differently-positioned 25 |evel sensors. Adapting the.
| evel sensors to each owner's particular require- -3- nments woul d of-
course substantially increase the manu- facturing difficulties. According
to the present invention there is provided coin handling apparatus
conprising at least 5 one coin contaimney,. means for selectively directing
coins either to a first path leading to the containe~or to a second path,
means for selectively dispensing coins fromthe contai ner, sensing nmeans
for -indicating whether or not the nunber of coins in the container 10 is
greater than mehtsswoplddeifecourss \suhstardvicld y dmordaseediise apanwebl e to
keep an estimated running total of the nunmber of coins to the container, to
al l ow sai d di §pehvringndafs iculdiiesonse coi ns when said running total
exceeds a second predeterm ned val ue, 15 and to enable said directing neans .
to direct coins to sAFEOFRABg & fFhendresant rnwankglamithere igss than a
third predeterm ned val ue, the .control -neans being operable to performa
pr edet er ni nedPEPYEAGE| 6R1pf handling apparatus comprising at least -

5 one coin container, means for_sélectively directing
coins either to a first path leading to the container
or to a second path,.means for selectively dispensing
coins from the container, sensing means for indicating
whether or not the number of coins in the container

10 is greater than a first predetermined value, and a )
control means éperable to keep an estimated running
total of the number of coins to the container, to allow
said dispensing means to dispense coins when said

W, running total exceeds a.second predetermined valué,

15 and to enable said directing means to direct coins
to s;id first path whgn said running total is less
than a third predeﬁermined value, the control méans
being operable to perform a predetermined alteration of
the running total in response to an alteration in the

'20 output of the sensing means caused by a variation in
the number of coins stored in the container.
Thus, the storing and dispensing of coins is
controlled on the ﬁasis of a running total of the coins
in the container. The apparatus does not need to have

25 two level sensors to determine when the container is



the running total in response to an alteration in the 20 output of the
*sensi ng neans caused by a variation in the nunmber of coins stored in the
ciﬁ%@iner. Thus, the storing and dispensing.af coins is controlled on the ~
ba of a running total of the coins in the container. The apparatus does
not need to have 25 two | evel sensors to determ ne when the container\i}
-3a- full and enpty. Overfilling is reliably avoi ded, and shortage of
change reliably detected, by alterrnéatﬁe running total as the |evel of

coi ns passes that of the sensing neans. 4 - The apparatus can easily be
adapted to suit differing requirenments by changi ng the predeter- m ned

val ues, j i i 11t at LRgsth Is s ving alterable
cont ent.s\.M}lé‘&l a%dc %Slhiné%' pf@Y%#%%f%*r‘ aﬁée%e@rjiﬁgg?‘ﬁgailﬁvegti on, when the
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set to an
the running total as the level of coins passes that

of the sensing means.



which is less than the first predeterm ned value, if. the sensor indicates

that the nunber of stored coins 10 is not greater than the first

predeterm ned val ue, and set equal to a "full" nunber,

t han t he

nunber of coins in the container is greater than this first
val ue,_ /15 Preferably, the "enpty" nunber-i4 equal to zero,- and the "full"

first predeterm-ned value, if the sensor indicates that the

nunber may be equal to the maxi num permtted nunber of coins in the

cont ai ner.

is.initially set at the

t he count

secondpr ed

O

The "enpty" and "full" nunbers may be equal to the second and
third predetermn ned viheeapparatwedcabessiPP be adaptedl ong as -the "full"
nunber 1 s not
nunber i s not tWesubdt diffepiad asauirenerterhynehanging, the pppdeter-
alteration in the nunber of coins stored in the container wll 5
the first predeiredi vadues uahichypis ofaeblitahed b¥ stexing them ga count
enpty nunber, the 5 apparatus may direct further
coins to the cdANMPREY bavipd @altqrablefertentse be di spensed such that

ld fall I " "
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| ess than the third predeterm ned val ue, and the "enpty"

us .bel ow. .t he

the'apparatus is switched on the running total of the
coins in the container-is set to an "empty" number,
which is less than the first predetermined value, if.
the sensor indicates that the number of stored coins

is not greater than the first predetermined value,

and set equal to a "full" number, which is greater
than the . first predetermined value, if the sensor
indicates that the numper of coins in the container -

is greater than this first predetermineé value.

-Preferably, the "empty"” number is equal to zero, and

the "full® number may be egqual to the maximum permitted
number of coins in the container. The "empty" and
“full" humbers_may be equal to the secord and third
predetermined values'mentioned above.

So long as the "full" number is not less than

the third predetermined value,land'the "empty" number

is not greater than the second predetermined value,

which is greater

be such that

pr edet er m ned



[ ial count is set to the. "full" nunber, the apparatus 10 may di spense
-<§E§i but- will only direct further coins to the container if the third
P term ned value will not be exceeded. I|f and when the sensor indicates -
that the nunber of stored coins has risen above or dropped to the first
predeterm ned value, the running total 15 is corrected. The first - :
predeterm ned value is preferably stored isn-an alterable nenory to al Nt
adj ustment for use of the apparatus with coin containers having sensors at-
different levels. The third predeterm ned value 20 is al so preferably

f the, maxi um cash val ue,sfored in the

Contalner aling THERECHT Thet By PRERE (O G S CRARE L4 <E0® i {1 or -
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permtted |l e on switch-o e nu sfq?lthe cont ai ner
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CONtaiNgr. apparatus may direct further coins to the container
but will not aliew coins to be dispensed such that ;;
the count would fall'below the "empty" number, and
thus below the secondpredeterﬁined value. If the
initial count is set to the. "full" number, the apparatus
10 may dispense coins but will only direct further coiqe
to the container if the third predeterm;ned #alue will
not be exceeded. If and when the sensor indicaﬁes that
the number of stored coins has risenlebove or dropped
to the first predetermined valué, the running total - \)
15 1is corrected. | | | :;'
The first predetermined value is preferably
stored in an alterable ﬁemory to allow adjustment for
use of the apbaratus with coin containers having sensofs
at different levels. The third predetermined value
20 is also preferably aitereble to permit adjustment of
the maximum_cash value stored in the container at any

time, and thereby facilitate adjuetment to suit differ-

ent owners' requirements and avoid the problems mentioned



& :
This means that the level of coins will not be pernitted 10 to rise so that
the total cash-value stored in there stays at less than the maxi num -7-
permtted value until after the demand for change increases so that t@%%%

| evel drops and the count is corrected. The term"level sensor" is use
herein to describe 5 a sensor which indicates when the nunber of coins
stored,in the container is greater than a @r edet er mi ned number. Al though im
the preferred arrangenent the coins are stored in a vertical stack so that -
this predeterm ned nunber will correspond to a predeterm ned height or 10
| evel , this,i§bHUF'necessarily the case and ot her storage arrangenents in
whi ch the nunber of stored coipns does not correspond to any particular

hei ght coul d be usedns RR]YS4eferiRgdaprianesRent hasjan additiopal

rovide a control circuit, which c be used, with a m niqum anpunt of
Iromdi fication, 8 Qﬁfct’rrbnb@ﬁ“f' h%cﬁﬁﬁ?§ﬁ§u§n@sﬁ‘ﬁ?e§gé‘rgj%i r}??i es

outebl e o7, delierenledaies #F g0iia L9 Rl dle salR o dis o
5 if on switch-on the numbe? of coins in the container
exceeds the predetermined number detected by the sensor.
In fact it is likely that there is less than the
maximum permitted number of coins in the container.
This means that the level of coins will not be pérmitted
10 to rise so that the total cash value stored in there '

o ®

stays at less than the maximum



ZégégfsonS'to be able to change the way in which the control circuit
Y

t es.” The maxi mum nunber of coins to be stored in the or each coin
cfiii ner, as referred to above, is oOne exanple of a parameter which is
desirably alterable. -8- In a preferred enbodi ment of the invention, the

control neans operates in accordance with at | east one paraneter stored.in
an addressabl e nenory, the apparatus further including accessing nean or
-5 accessing and altering said at |ea#t-one paranmeter. This paraneter may:
be the maxi mum permitted nunber of coins in a coin container. The control
means nmay cause a coin to be directed to the container if a validator

i ndi cat esPerFdittied ¥Rl unkil afteghthe odemandi fiari ehange t he nunber of
coins already in the container is |ess_than the nmaxi mum perm tted nunber.
_The abi | i ipcEgasef 89 fhakr the lovsl ndrepE, and: hencaBBE RSs t he

advant ages set out, above. Preferably however the accessing neans can be
used. 15 SPEFXEEEESs and alter a nunber of further paraneters relating to

Lhe way n whi chagol 1 a1 0 GenfQn 18 B8 hirblS 2BPRLALNTLIS °

5 a sensor'which ihdicates wheh'the number of coins stored
in the container is greafer than a predeterminéd number. ()
Although in thé preferrEd arrahgement the coins are
- stored in a vertiqal Stack so'that.this predetermined
number will'correspdnd to a predetermined height or
10 1level, this is not necessafily the case and other
storage arrangements in which the number of stored coi;s
does not.correspond to any particular height could be
used.
In coin handling apparatus it is desirable to ;;
15 provide a control circuit which can be used, with a
ninimum amoun; of modification, in conjunction with
~mechanisms and storage facilities suitable for different
types of csins, for example the coins of different
countries. It may also be desirable for a number of
20 reasons to be able to chénge the way in which the control
circuit operates. The maximum number of coins to be
~ stored in the or each coin container, as referred to
above, is one example of a parameter which is desirably

alterable.



contai ners, the menory contents may determ ned which denom nations of coins

go to the respective containers. 20 The .coins may be directed t :
their respective |ocations by novable gates, in which case the nennryé§§§>
contents -9- may al so.determ ne the sequence in which the gates ar

operated, and the intervals for which they are operated. In an alternative
egbod{ nent of the invention, instead of c$|n-handling paraneters the
‘menory. stores other 5 information, nformation relating to the val ues
of acceptabl e coins. Preferably, homever bot h coin val ue i nformation and
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5 accessing and altering said at least one parameter.
This parameter may be the maximum perhitted
number of coins in a coin container. The gontrol means
may cause a coin to be directed to the container if a -
validator indicates that the coin is of the right
10 denomination and the number of coins already in the L
. container is less than the maximum permitted number.
The ability easily to alter this maximum permitted
number has the advantages set dut above. ’
W, Preferably however the accessing means can be used.
15 to access and alter a number of further parameters
relétihg to the way in which coins are handled. For
example, if the apparatus has a number of separate coin
containers, the memory contents may determined which
denominations of coins go to the respective containers.
20 . The coins may be directed to fheir respective

locations by mpvable gates, in which case the memory

contents



accessi ble nmenory the need for such switches is obviated. Al so, the
~strqture and operation of the apparatus is 20 sinplified by providing a

ph menory and accessing neans for price settings and for .additional ’
AZareters affecting the operation of. the apparat us. - 10 - If the
control circuit is arranged to keep a count of coins stored in one or “Tpre
coin containers each provided with a single |evel sensor, as describe
above, anothetr paraneter which can be stored in an alterable fashion is the
pr edet'er mi ned nunber- of coins which is detected by the | evel sensor. This
enabl es the control neans to be used wtdq different coin containers, or
coin containers having differ- ently-positioned | evel sensors, or
containers for use with coins of different thicknesses. The running total,
or coin Mta £ Spnhe [ n PRYA0) | | hi but in
vi ew of t gypggggﬂi??fe%%%nggpl f%q{%%giﬁhgﬁ?gée}ﬁ?f ggacﬁ'(?g %gn t he
power is k.4 S f : L0 (G niglal i h tinme
Phe_ appar SPEAEeds, SR THE LhE/AIE 0L wRLEh, BReY, did oagFatel.

vol ati'l e menory. .

In an alternative embodiment of the invention,
instead of coin—handliné parameters the memory.stores other -
5 informatidn, e.g.'inférmation.relating to the values of \’{
acceptable coins. Pfeferably,_hpwever; both coin value
information and éoin-handling parameters are stored.
. The control means -. may be capable of operation
with more than er type of validator. An alge:able'hemory
10 location could be used to identify to the control means

which validator is being used.

The imemory may also store, in an alterable ;/

N

fashion,. one or more price settings the, ox each,of which »

determines how much cash has to be fed to the apparatus

- 15 before a producbwiii ,f::e vended., Previously, the settiﬂg of
prices has usually been achieved by“ope;ating switches in a
control circuit.. By storing the price settings in an
accessible memory the need for such switches is obviated.
Also, the structure and operation of the apparatus is

20 simplified by providing a common'hemory and accessing means

for price settings and for additional parameters affecting

the operation of the apparaﬁus.



Previously many, or all, of the coin-handling parameters have been _
unal terabl e, which required the con- struction of different circuits fqe
different types of apparatus. Although switches could have been provi
for altering these paraneters, as was done for price setting, this woule '
have taken up a great deal of space, increased costs and enabl ed

. unaubbhoerised tanpering with the circuit to alter the way in which the

- appar at us operates. The provision of a non-volatile, accessible and
alterable 10 nmenory for storing these pargeters now enables a single
control circuit to be used in a variety of different apparatuses. The

unaut horised alteration of the way in which the apparatus operates can be
prevented by enploying a 15 further aspect of the invention, in which an
addressabl e non-vpf athéecBREPDYL iPoit 1Y UrFr gy d@$eﬁ€ég'§gcbﬂﬁtmﬁr_'”
whi ch the apparatus operates has sone nenory | ocations which are accessible
by operati nge®ins Ngtibretaia iohed dif clierer oiad dBititiners lethcproviged

| ocations which 20 require the input neans to be operated in a different
manner beforwithhen beinglre adevyed bsensdhy s ag wieberébedofatowessanother
provi ded, although of course further levels could also be provided if
desired. Thiparameber otrich reanche stioned iionan addleradblendashdond isothprice
setting, 25 to _be easily accessible, and preferablc?/e al terabl e while other

nekof V5 | ocatPRAGe LeRpined rRpmken pf L -uieh (4 detected by the level
sensor. = This enables the control means. £to be used with

different coin containers, or coin containers having differ-
ently-positioned level sensors,'oé~gontainers for use with
coins of dirferent thicknesses. The running total, or coin
10 count, could also be stored in a non-volatile fashion but in
view of the possibility of manually altering the level of
coins wheﬁ the-pbwer is off, it is preferred that the coin
\ count be initialised each time the apparatus is switched on.

The coin count can thus be stored in a volatile memory. .



-12- paraneters can be accessed only by authorised operators who know the
correct way of operating the input neans in order to gain access. By way of
ex e, the predeter- mned nmanner of operation required to gain access to:
5 i cular nenory |ocations nmay involve inserting a predeterm ned val ue
Int0 a nenory |location to which access is already provided. The use of &
non-vol atile menory is required to ensure that the stored information
determ ning the way in 10 which the_agQaLatus operates, including the way
it handl es incoming coins, is not |ost when the power to the apparatus is
shut off. The term "non-volatile" is used herein in a broad sense to refer

to any kind of nmersreyibusty f%ﬁéknalmfObEaEh@ndUIﬂlﬂéﬁﬁﬁﬂﬁé'po“er to
the 15 apparatus is |nterrupted his coul'd for exanpl e be achi‘eved by

using a gﬁ%ﬁ&ﬁ@tﬁﬂé’ B usdDee¥able,t hﬁi@ﬁ”&é\lﬁuﬂi@@\&fe ddh-

preferred enbodi nrent of the invention the non-volatile nenory is of a type
whi ch T elstixifctiicn B C@If fetenthelreusts EopOdRE fadenity typdse o nated. In

t he enbodi nent to be descri bed bel ow, the non-volatile nenory is an
el ectri cappardt abl KltlcouglorgwitehesycotfdRhlElve been provided
5 for altering theée parameters, as was done. for price .
setting, this would have taken up a great deal of space, -5’
increased costs and enabled unauthorised tampering with |
the circuit to alter the way in which the apparatus operates.
The provision of a non-volatile, accessible and alterable
10 memory for storing these parameters now eﬁables a single
control.circuit to be used in a variety of different
apparatusés.
The unauthorised'alteration of the way in which |
the apparatus operates can be prevented by employing a \J
15 further aspect of the invention, in which an addressable 'g;_
non-volatile meﬁory storing information determining the way
in which the apparatus operates has some memory locations
which are accessible by operating an input means in a
predetermined manner, and other memory locations which
20 require the input means to be operated in a different
manner before they become accessible. Thus, two levels of
access are provided, although of coufée furﬁher levels
- could also be provided if desired. This allows ceftain
memory 1oc&tiqns, such as those used for price setting,
25 to be easily accessible, and preferably alterable while

other memory locations storing for examplé coin-handling
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However,, other nenories, such as magnetic bubble type nenories, could be
used i nstead. -13- Preferably, the control neans is operable to keep
accunul ated total of credit which is increnented in. response to the - é§§§
i nsertion of acceptable coins into the apparatus and which is decrenmented -
upon the 5 vending of a product. The confrol neans is preferably
periodicgally operable to increment the accunul ated total without acceptable
coins being inserted. The addressable nenory nay have alterable contents

determ 1 N0 \igailh e AR 0 AP o) IGEOA TP SLeBEER 20
feature mere@ﬁg?{lﬂ%&z R’ Yot reldiC WR} ad]‘?ftfp&é@fﬂg 3;%%2’%‘ yhxh%‘%réérﬁy be

gl ven extra cre w t hout aving to-lnse col ns. ser can

et oy ot CEGBE $8 BRLS St { Y Srd) 50 fpdbre! AR chragle; o
node, wher ebypind@ehatper ¥ dpetAtion TaffitBd &S gain access to
5 perticular memory . locations may involve inserting a
predetermined value into a memory location to.which
o access is alreadyrprovided.
The use of a non-volatile memory is required to
ensure that the stored .information determining the way in
10 which the apparatus operates, including the_wey it handles
incoming coins, is not lost when the power to the '. :
apparatus is shut off. .The term “non-volatile®™ is used
herein in a broad sense to refer to any kind of memory
.which can retain information when the main power to the
\¢/15 apparatus is interrupted. This could for example be
achieved by using a separate battery power supply for the
memory. |
However, in a preferred embodiment of the invention
the non-volatile memory is.of'a type which retains its
20 contents When_its own power sﬁpply is rerminafed.' In the
embodiment to be described below, the non-volatile memory
is an electrically alterable read-only memory (EAROM). .

' However, other memories, such as magnetic bubble type

memories, could be used instead.



-14 - a ¢redit sufficient to purchase nore than one product, and then

" sugegessively operate the apparatus to vend the products w thout having to
[ coi ns between the vend- ing operations. In these circunstances, the:

e A "dis- 5 count” credit can be given.only if the user successively
operates the apparatus to vend a predeterm ned nunber of products (as ™,
determ ned by the contents of the nenory) in a single operation.
Alternatively, the discount is providedsgnLy if the user purchases, in a -
singl e operation, 10 products having a total value at |east equal to a
predeter- mned, stored anount. The apparatus may however - additionally, or
alternatively, provide the "discount credit in a "single- vend" node, in

whi ch case the appafelrdblygy tHodsletidE méansdisCopiirableedd Kdder a
pr edet er mi ned nunber of operations of the apparatus. The ability easily to

al ter the ganiestfiulbtede toEN YofletLedini wWHivhenst Aacrdmended " credit is
gi ven enabl es the apparatus to be easily adjusted to suit 20 individual

owners' reimirespohse Boefttreabinsdieioni ofhasdepegblepabanss intar ovi ded
with a digital display which can be operated to reveal the contents of sone
or all of the appatituscandwhiclheislidecremented upon the
5 vending of a product; .Thé control means is prefe;ably .;J
periodically operable to inéreﬁent the accumulated
total without accéptable coins being inserted. The
addressable memory may have alterab1é contents
determining'whén said incrementing wiﬁhout the insett;on
10 of acceﬁtéble éoiné ié to take place. .Thus, the .
apparatus_is prdﬁided wiﬁh a “discount".feature whereby
under certain circumstances a user of the machine may
be given extra credit.without héving to insert coins. \;
Preferably, the user can selecﬁ whether the extra |
15 credit is to be_givép in the form of chahge or a vended
product. _ . |
The appafatus is preférably operable in a

“multi-vend"_mOde, whereby a user can insert coins to

accumulate_



4.
play may al so provide a display of nenory addresses so that 25 the nenory

can be accessed by operating an input neans (e.g. push-buttons) until the —
cofrect nenory address is shown, the display then being operated to ent e

node in  which it di splays the contents of the 'sel ected nenory

| ocati.on, which contents can then be altered. The display could al so be
used t'e/display the status of various parts, of. the circuitry of the coin 5
handl i ng apparatus. Preferably, the contr H# STrcuit includes a micro-
processor. An arrangenent enbodying the invention will now be descri bed

Flo- 1 s o Bchenatt SR BIRRET o SRbaiie MY i GH PRomiCtianal | ng
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products without having to insert coins between the vend-
ing operations. In'théSe circumstanées, the extra "dis-

5 count" crgdit can be given only if the user succéssively
operates the apparatus to vend a predetermined numbef of
products (as determined by the contents of the memory)
in a single operation. _Altefnatively, the discount is
provided only if the user purchases, in a single operation,

10 products having a total value at least equal to a predeter-

mined, stored amount,

The apparatus may'hdwevér additionally, or
alternativgly, provide the "discount® credit in a "single-
vend” mode, in which case the appafatus may provide the
15 "discount" credit after a predetermined number of operations

of the apparatus.

Ihe ability easily to alter the contents of the
memory determining when the "discount” credit is given
enables the apparatus to be easily adjusfed to sﬁit

20 individual owners' requireménts.

Preferably the coin handling apparatus 1s provided
with a digital display'which can be operated to_reveal the
contents of some or all of the memory locations. The dism. .
play may also provide a display of memory addresses_so that

25 the memory can be accessed by operating an input means
(e.g. push-buttons) until the correct memory address is
shown, the display then being operated to enter a mode




"Fig. 3 schematically shows an arrangenment for 10 accessing and altering the
copfents of a nenory of the circuit shown in Fig. 2; Fig. 4 schematically
“sKoM one of the coin storage containers of the apparatus; and Figs. 5 and -
ar 2 flow charts to describe some 15 of the operations carried out by the
apparatus. Referring to Fig. 1, the coin handling apparatus 2 includes-a
coin validator 4 for.receiving coins as indicated at 6. During the pade#ge
of the coins 6 along a path 8 in the validator 4, the validator provides
signal s indicating 20 whether the coi ns=add acceptable, and if so the

denom nation of the coins. Acceptable coins then enter a coin-separator

10, whi ch has a nunber of gates (not shown) controlled by the circuitry of
the apparatus for selectively diverting the coins froma main path 12
into any aisplaysethef comtents pafhthes sebeched] menory| logrkdonke coins
to proceed along the path 12 to a path 20 | eading to a cashbox. |If the '
coi ns ar ewhdohcammbentsi careathef bet aliteredle separator 10 they are 5 | ed
straight to a reject slot via a path 30. Each of 'the paths 14,' 16 and 18

| eads to a respectThe diepday hcewldoalsmrbeinsed o 'dibaplay kbe

status of various parts of the circuitry of the coin
5 handling apparatus. o’
Preferably, the control circuit includes a micro-

processor.
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Each of these containers is arranged to store a vertical stack of coins of
a particul ar denom nation. 10 A di spenser indicated schematically
28 is operable 'to dispense coins fromthe containers when change is to @
given by the apparatus. The arrangement so far is quite conventional, ah
the details of particular structures suitable for using 15 as various parts

of the/mechanismwill therefore not be described in detail. Referring to
Fig. 2, the circuit of the present enbodi of the invention incorporates
a m croprocessor 50 connected to data and - ress buses 52 and 54. Al t hough

' 20 separate buses are shown, data and address signals could in- stead be
mul tiplexed on a single bus. A bus for control signals could also be

Feads onl y monory. (RO B ane, SaE e e e P o e

56 stores séeaeeesas@a by ég oECae 3§dagxéﬁere£a&ahbe°% ayen of the

m croprocessor and tthe the mcroprocessor 50 as a

scrat ch- pagce@ﬁggﬁyi'{,@e ﬂﬂfﬂéggegﬁomﬁ_@hg he ROM 56 and the RAM 58
Fig. 1 is a schematic diagram of the mechanical

u 5 part of a coin handling apparatus. in accordance with the
. invention;
| Fig. 2 is a block diagram of the circuit of the
coin handling apparatus;
- Fig. 3 schematically shows an arrangement for
10 'accessi_ng and alteripg the conter;ts of a memory of the
circuit shown in Fig. 25
f'ig. 4 schematically shows one of the coin storage
W, cox;tainers of the apparatus; and | |
Figs. 5 and 6 are flow charts to describe some
: 15 of the operations carried out by the apparatus.,
| Referring to Fig. 1, the coin handling apparatus 2
:I.nclﬁdes' a coin validator’ 4. for receiving co:lna as indicated
aa' 6. During ‘the: passage of the coins 6 along a path 8 in
‘the validator 4, the 'validatef provides signals indicating
- 20 whether the coins are acceptable, and if so the denomination
of the coins. ) | |
Aceeptabl_e eoins then enter a coin-separator 10, which

has a number of gates (not shown) controlled by the circuitry

of the apparatus :Eor selectively divert:l_ng the coins from a



5 _are, in the preferred enbodinent, conbined on a single integrated

¥HOM 60. The EAROM 60 stores a variety of alterable parameters to be
bed in nore 10 detail later. The EAROM 60 may be of a type which

I nputs and outputs data in a serial fashion, in which case it my be -~
connected to-only a single data line, instead of the data bus 52. The
m croprocessor 50 is also coupled viath& 45 buses 52 and 54 to

i nput/output circuitry indicated at 62."The Circuitry 62 includes a | evel
sensor for each of the coin containers 22, 24 and 26, circuits for
operating the dispenser 28 and the gates of the coin separator 10, the

g\t. The microprocessor 50 is also connected via the buses 52 and 54 to

ci rcui tR3inf pakh AREe| aavors a pumber .9fy furthen patl® Lderl6f the

appar atus _for displ-ayi ng, an accunulated credit value, and a further display

and a saRdol8guprciadllewing hec cains i #o ceraceedo@lang the pathThe
I nput / out put circuit;%LGZ alio I ncl udes an interface_between the control

circui t18ftend RAtR AQUslepding to A Rashba¥eni Af theyreinsiare

connected. In operatiiopn of the parat us the_ m croprocessoy,.50. successively
tests tHEaEFQRé?Pg’lPro ’Pﬁ‘ée,\'s‘a abienteting the separator ‘5[_0 they are

5 led straight to a reject slot via a path.30._

Each of the paths 14, 16 and 18 leads to a
respective one of three coin containers 22, 24 and 26.
Each of these containers is arranged to store a vertical |
staék of coins of a particular denomination.

10 A dispenser indicated schematically at.28 is
operable to dispense coins from the containers when change
is to be given.by the apparatus,

The arrapgement so far is quite conventional, ahd
the details of particula: structures suitable for using .-

- 15 as various parts of .the mechahism‘will'therefore not be
described in detaill. | _ |

Referring to Fig. 2, the circuit of th§ present
embodiment of the invention incorporates a microprocessor
50 connected to data_aqd address buses 52 and 54. Although

"20 separate buses are shown, data and address signals could in-
steadwbe}mpltipleked on a single bus. A bus for control .
signals qéﬁld also be provided. | _

The mdcroprdcessor 50 'is connected via the buses
52 ‘and 54 to a read-only memory (ROM) 56 and a random

25 access memory (RAM) 58, The ROM 56 stores the program

L}
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-19- determ ne whether a coin has been inserted in the apparatus. It. also
successively tests the signals fromthe switches to be described with
reference to Fig. 3 to determ ne whether an operator desires to access t\Q
nmenory |ocations 5 in the EAROM 60. Wien a credit has been accunul at ed,

the mcroprocessor also tests signals fromthe vending nmachine to deternrne
whet heL/ a vendi ng operation has been carried out. In response to various
signal s received by the mcro- processdt ‘¥ =various parts of the program
stored in the 10 ROM 56 are carried out. The m croprocessor is thus

arranged to o and receive. nals fromt | evel , sensors of the coin
cont ai ners EQQE i‘l’r&gzé:hedrﬂi’ rﬂl?"tﬂ'attjl'fé“ g%f cthe i GEORERSPEBBY 10 in
order to delLjver 0| the reguire ocajions, and is so operabl e
to cause ap 1b g %B‘ﬁ 98#: Ckﬂ'ees'%ﬁﬁ°Bﬁ°‘Pﬁ§sﬁFsSLa?§ of the

apparatus and %b_ aI to the vending nmachine to permt or
pr event veng' s%ag a¥5%h§{ nicroprocessor I's al so operable to control

the dispenser to deliy t g The
particul ar sequence o¥‘ nat & {ie op:eyr a#hr oﬁt’s‘?écar@r&ggg u’f'& h?hgm 58

M croprgcesgg % RRel éf@y% r t ~uhred | ogic
in prev?ous a%pg?atus Eﬁ%urta e programtéErE ore Qﬁ 9 56 can

refore bgndagrapad i uigne faniliar with the art, and accordlngly 25
onﬁy*the operations carried out by the particularly reIevant

The microprocessor 50 'is also connected via the
buses 52 and 54 to an EAROM 60. The EAROM 60 stores a
variety of alterable parameters to.be described in more
10 . detail later. The EAROM 60 may be'of a type which inputs
and outputs data in a serial'fashion; in.which case it
: may be connected to only a singie data line, instead'of
the daﬁa'bus 52.
" '~ The microprocessor 50 is also coupled via the
15 buses 52 and 54 to input/output c_ircuitry indicated at 62.
The eirEuitry 62 includes a level sensor fer.each.ef the
coin containers 22, 24 and'26, circuits for operating the
dispenser.za and the gates of the coin separator 10, the
circuiﬁry of the coin validétef 4, a display vieible td a
20 user 6f the apparatus for displaying an accumulated credit
value, and a further display'aﬁd a set of switches to be
described in connection with Fig. 3.
fhe input/output circuitfy 62 also includes an
interface betweeh the control circuit of the apparatus and
25 a vending machine to which it is connected.
In operation of the apparatus the microprocessor 50

successively tests the signals from the validator to



parts of this programw || be described. - 2 0- Referring tao Fig. 3, the
C?T?§O| circuit is provided wth a display 100 whi ch can di splay four

s..and a deci mal point at any one of four |ocations each positioned '
s a respective-digit. The circuit also 5 has three pushbuttons,." 102,
104 and 106, which can be operated to bring the display.' 100 into use..-tn
order to set the 'apparatus up for use,19he pushbutton 102 (referred t'swhs
the "start" button) is operated. This is- recognised by the m croprocessor
50 10 which then, in accordance with the programstored in the ROM 56,
causes thdeterping whetbex aeain s hiken| tyservedutn’ the apparbtus.
“incremented by successively pressing the pushbutton 106 (referred to as
the "up" Bﬁt§é§9,SﬁﬁﬁeéééMgﬁMWQRﬁﬁﬁl%h%d%£§¢Qb$yfpﬁﬂsthﬁgsw%§cb§§hbutton
104 15 (referred to as' the _"down" button). In this way, the operator can
bring t hetodpepfessaing ¥l thy Zefexanes &P \Eige adFﬁiﬂegeﬁﬂéﬁéternined
range (above which the display, returns to zero). Each of the displ ayabl e
nunbers cHRPEREEHAR Pgegﬁiﬂqiqﬁﬂ¥ﬁe§nﬁﬁn§c?QE%IYEﬁ namPEE EFarabionsso.

O1ce-§e1 defr'erﬁie ”EHRS& %S: b en eaacgreec_idié h\'?as been accumulated, the

microprocessor.also tests signals from the-vending machine

to determine whether a vending operation has been carried

6ut. in response to various s;gﬁals received by the micro-
processor 50, various parts of the program stored in the

10 ROM 56 are éarriea out. The micropxocessor.is thus arranged
to operaté aﬂd receive'signals froﬁ the level sensors oflthe .
coin containérs 22, 24 and 26, and to control the gates in
the separator 10 in order to déliver the coins to the
required locations, and is also operable to cause appto— -

15 priate infprm&tion to be shown on the displays of the ~ N
appaiatﬁs and to deliver signals to the vending machine to '\J
permit or prevent vendiﬁg operations. The microprocessor
is also operable to cohtrbl the dispenser to deliver
appropriate amounts.of'change..

20 | . The particular séguence_of most of the operations
carried out by the microprocessof may bé the same as those
determined by the hardéwired 1ogic in previous apparatus.

A suitable program to be”stored in the hOM 56 can therefore
be designed by_ahypne familiar with the.art,‘and;accordingly

25 only the operaﬁions carried out by the particularly relevaﬁt

parts of this program will be described.



operator again presses the set button 102, follow ng which the displ gy
100" di spl ays the contents of the appropriate nmenory |ocation. These -.

'‘contents can then be incremented  or decrenmented by using the up and—" -
down buttons 106 and 104, and the altered contents can be entered into the
EAROM 60 by again pressing the set button.102. This operation of altering
the medAory contents can be ternminated by pressing 5 the set button 102
twce in succession. This nethod is used to set in the EAMOM 60 a nunber
of prices so that when the apparatus i= 28eéd, the micro- processor 50 will
recogni se when sufficient credit has been accunul ated by the insertion of
coins to deliver the signals 10which allow the vendi ng machi.ne to be
operated. By operating the buttons 102, 104 and 106 in a predeterm ned
manner, -t he oper aRefenyingi hoafigss 30 the tcentredocidomidt idss of the
EAROM 60 (i.e. enter a "second access node"). This could, for exanple, be
done by - 1provided with pardisplay JAQLohich cant displayndony d son
which is normal |y accessible. Then, when the displtay has been increnented
to the hi gndsa decimal peintapte anyirans of hEourclogasdensmreacin be

arranged to |l ook at the nenory | ocation storing that particul ar val ue and,

on noti ngPPaitioned aftexn| Acrespectdaie Aigltyi t Ther cdaicudterabi®ting of

Ihﬁ;: 5 has three'pushﬁﬁttons.flozg'104 and 106, which can be
~operated to bring the dispiay’loo into use;

In order to set the apparatus up for use, the
pushbutton 102 (referred to as the "start" button) is
operated. This is recognised by the microprocgssor 50

10 whiéh then, in accordance 'with the "program store'd":l.n the
'ROM~56; bauées the display £o feéd'zéro. The displayed
_value can theﬂ be increnmented by sqccesSively pressing

ththé.pushﬁuttoh'ios‘(referred té as the "up" buttoﬁ). and
U aedremeﬁted.by succéSSively pressing the pushbutton 104
15 (referied to as the "down" button). In this way, the
- ~ operator can bring thé'displayed number toLany desired
value within a predetermined range (above which the display
teturhﬁfto'zérb). Each of the dispiéyéble numbers
corresponds to a particular memory location in the EAROM

. 20 60.

. Once a desired number has been reached, the
operator again presses the'set'button'loz,‘following which
the display 100 displays the contents of the appropriate

memory location. These contents can then be incremented



display to further nmenory addresses. This arrangenent permits restricted
accggspt 0 certain nmenory Iocatlons These nenory | ocations can be used to
stqre or exanple: 25 . (1) the' nmaxi mum anmount of change which the -
appstatus will dispense in a single operation. This -22- ensures that a
user cannot build up excessive_credit and then recover the credit by way of
di spensed cash unl ess he has first operdd ed the vendi ng nachine in or déw’t o
reduce the credit to bel ow the set value 5 (2) A "discount”

val ue,ofhaebreaférﬁéeanﬂgutrﬁhﬁgem nu Oénafawn%ésﬂ \%en%%w”t

operation. (3) A "disc whi ch contro | scount

IS 10 PgqVahdcthd A1k dd™ é’oﬂ%& a%aﬂnsewe,%e% hid 4 dﬁﬁ:&ﬂoﬂy the

apparatus When it 1s |nastate I ver

3232??3 nesf mﬁﬁ‘ e8k3 Gma% q%eeahoadzs g'd‘ﬁﬂs pgs?rf%ifaﬁusfm' ch

eapp atus w operate’in a sing

mul t 'heér(f-EQriH@et(l@ ﬁémber&ﬁréaﬂt&ﬂt%bca/ﬂ beSketnfl 4Ly’ ﬁ!ﬁéféﬂ:&es

once
" 5 the set button 102 ‘twice in succession,

This methdd is'used to set in the EAROM 60 a number o
‘of prices so that when the apparatus is used, the micro- ~
processor 50'will recognise when sufficient credit has been
accumulated by the insertion of coins to deliver the signals
- 10which allow the vending machine to be operated
" By operating the buttons 102, 104 and 106 in a
predete:mined manner, the operator may gain ‘access to
further memory locations of the EARQM 60 (i.e. enter a
second access mode“i.,'This'could, for example, be done bm\J
15 inserting a particular value in a particular memoxy. 1ocation -
uhich is normally accessible. Then, when the display has | ~
" been incremented'to'the.highest normally available address,
the microprocessor" .c.an "be arranged 'to .'look -at the memory
location storing that particular value and, on noting that-
20 the value is present, permit further'incrementing of the
display to further_memorytaddresses._
This arrangement permits restricted access to
certain memory_locations;*'Thése memory locations can be
used to store, for examples

T 25 (1) the maximum amount of change which the -

apparatus'will dispense in a single operation. This
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credit has been accumul ated, a vendi ng operation nust be carried out before
any change -is given by the apparatus. Qther paraneters affecting circuy e
operation can 20 also be stored. Still further nenory |ocatirons can b T
accessed by operating the pushbuttons 102, 104 and 106 in a further -
predet erm ned manner (to achieve a "third access node"). These further

menor wlocations woul d nornal |y have appt @225 priate val ues stored in them
on manufacture of the apparatus, and would not require alteration - 23-

*  on instahgures thatha apsy atdifnot HAEVE up tekSessehe! chadReOdhde a
third | evel of access whereby an operator can inspect |ocations, and can

al so alter tlthen ideddvex aimd e by aifSOf Ydispénsednphaghi indeggchani sm
with 5 which the circuit operates is altered. The nenory | ocations which

are addr esseteahashifindt rapdrated dfhecvearsding anachpinentheosdeel &bi ng to
the way in which coins are handl ed by the apparatus, and further paraneters
relating to treducel the cradict du teldw the tsethvaluebe apparatus is
i ntended to be used. The coin handling parameters include timng val ues
whi ch det @rnine how | di2d g& dHimeowphetalne ¢lwakch corresponds to the
amount of credit awarded in a discount operation.
\J : - (3) A "discount" event number, which controls
when a disdount is to be awarded. _
(4) -The coin denominations which are'écceptable
10 'by.the apparatus when it is in a state in which it may not
be able to deliver change'(i;e. ﬁhen'an "éxact change"
indication is given). |
~{5) A wvalue which determines whether the apparatus
will operate in a single-vend or a multi-vend mode (as |
A2 referred to above). o |
(6) A value which determines whether, once a
credit has been accumulated; a'vending cpefatign must be
carried out before any éhange is given by the apparatus.
Othef parameters ‘affecting circuit operation can
20 also be stored. o |
stilljfurther memory 1ocatiqns can be'accgssed by
operating the pushbuttons 102, 104 and 106 in a further
predetermined mahner (to achieve a "third access mode").
These further memory locations would normally have appro-

25 priate véiues storéd in them on manufacture of the

appafatus, and would not require alteration



gatlng par anmet ers whi ch determ ne whi ch | ocation each denonination of coin
géggrected to by the gates, and 15 dispensing tim ng val ues which

d

| ong the necessary delay period is between the end of one dispensing
operation and the begi nning of a succeedi ng di spensing operation. These

| atter values wll depend upon coin 20 size and weight. The coin val ug/
paraneters include 'the relative values of the coins, and a scale 'factor .
wher eby actual coin values can be 'calg4l gted and di.spl ayed on the credit

di spl ay of the apparatus. -24- Ot her paraneters would not normally need
to be-changed except in special circunstances - may al so be stored at this
third level of access. For exanple, there nmay be a nennry | ocation storing

appar SRSy et o aﬁst‘é%aﬁ#‘* RO Aol PE MR BBt (.
oar | o FEe, B GRA De08r K %ﬁ?gﬁarg?'*?% { Sy 2,

' appar YatS s ridpect 1ocaT@foﬁapa afld! Tt "aPEo! a1t et thale Ol Wils i
ever becomes necessary, for example 'if a ‘mechanism with
5 whicn.the circuit operates is altered.

The memorf locations which are addressed at this
third level of access store'parameters relating to the
way in which coins are handled by the apparatus, and
further parameters relating to the values of the coins

10 with which the apparatus is intended to be used.
Tne coin handling parameters include timing values
which determine how long gates.are opened or closed,' -

gating parameters which determine which location each ™
denomination of coin is directed to Sy the gates, and

15 dispensing timing values vhich determine how long a dispen-
sing mechanism is to be actuated for, and how long the
necessary delay period is between the end of one dispensing
operation and the beginning of a succeeding dispensing
operation., These latter values will depend upon coin

20 size and weight.- . -

S The. coin value parameters include the relative

values of the coins,'and-a scale factor whereby actual

coin values can be calculated and displayed on the credit

display of the'apparatus.

m ne how | ong a di spen- sing nechanismis to be actuated for, and how .
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or accountability system which keeps a record of the trans- actions carried
out by the apparatus. One of the nenory | ocations stores a val ue indicafj
whet her or not such an audit systemis in operation. This nenory | ocati

is at 15 the third access level, so as to avoid unauthorised tanpering
with the contents of the Iocatlon and f‘ne?%b‘y fal sification of the
accountabi lity record. However, is desirable to provide for situations

i n which an owner he appara W she o add an.audit systemto

~appar atus whi ch hag.I %Pé’?ﬁ%%%‘ “@&Ap’l‘ﬁ ¥ aoxmally snepd togbhem To
enable th chleve Si here is provided a further _nenory
| ocati on gﬁ#ﬁ&%@ 3‘91 ngeétﬁis§1|’%ﬁ‘3“ pRges, Maynalsesbe r%*e‘??e@
speci al cog au ei (io é grocessor to enter into the "audit

| ocat i on" &%t t 37’63 t¥el© Cess> o Fo¥cexampie ; nthexre may bee of

an audit system The n%gc:iogrocessor programis so arranged, however t hat

it is not2pBERPEYe h&horing the minimum,numhersef coirs imal
to cause the stor in audit location, of a code signifying that no
audi t §ys?8ﬁ%‘ %ifbe tﬁ@iﬂ'ﬂ Mhighethe mesetuus Wéhhfreamrddeﬁemeve
this. Thegresult of this is that there is a menor | ocati on-whi ch can- be
al tered t ¥R %q%st q;dl,'dfon to warn tha the apparatus may

_ not. be able to deliver change. : : | )

’

There may also be a memory location to. identify
the type of coin validatcr being used with the apparatus.
10.. The apparatus can _be used with an optional audit
or accountability system which keeps a record of the trans-
.actions carried out by the appar'atus.. One of the memory
locations stores a vaiue indicating whether ox not such an
audit system is .in operation. This memory location is at
\Sjthe third access level. so as to avoid unauthorised tampering
\~/ with the contents of the location and thereby falsification
‘of the accounta;:ility' recorxd. However, it is desirable to
provide for situations in which an owner of the apparatus
Yzishes to add an audit’ system to apparatus which has _not
'20 previously been provided'_ivith such a system. 'i‘o enable this'
to be achieved simply. there is provided a further memory
location at 'the 'second level 'o:E: access into which the owner
can insert . a special code which causes ‘the microprocessor
to enter into the "audit location" at the third level of
25 access a code indicating the presence of an audit system.
The microprocessor program is so arranged, however, that

[ 4

it is not possible to ixse the location at the second access



I cular code (indicating the presence of an audit system at the second

Th

| eveh of access, but can only be altered so as to - store a different code
(iati ng the absence of an audit systenm) at the third |evel

/provi des 10 for sinple and convenient nodification when audit systens
are being added, but prevents or

makes very difficult tanpering with the

of access.

systemto provide a false indication t-%F there is no audit system preggnt,

whi ch woul d result in the apparatus fai

ing to record transactions. 15

Simlar arrangenents can be used for storing other paraneters. It is of

course albavebsto btause theeshorageesiondhey andidtndgouatiion, té 4irst and

second | evel s of access, rather .than the second and third levels. Wth the

EAROM 6. odersignifeingptbati noecaudite systemisciimawee becthethied on

i nstal | at.i on and/ or manufacture, and theﬁ%gParatus in a condition for use,
ieven

an oper atk#vehrofsaceess dispraguigedate

Bldsons 102, 104 and 106 to

check on the operation of the apggratus. By operating the pushbuttons in a

certain sequence, ¥Rf Ee8WbEcofy

ispiss &haf hexpde RutmemPIY4 prior to

pressing the set button 102,. one_can cause the m c¢croprocessor 50 to shift

the diSsplkBFation WRiey63R| ke Bhtered R StaRR 2t Heagkmg partog.

10

15

20

25

icular code (indicating the presence of an audit system) at

the second level of access, but can only be altered so as

to store a different code (indicating the absence of an

audit system) at'the_thixd level of access. This provides
for simple and convenient modification when audit systeﬁs
are being added, but prevents or makes very difficult
tampering with the system to provide a false indication that
there is no audit system present, which would result in the
apparatus failing to.record ﬁransactions¢

Similar arrangements can be used for_storing other
parameters, It is of course also possible to have a
corresponding arrangement at the first and second levels of
access, rather than the second and ﬁhird levels.

With the EAROM 60 storing the appropriate values,
which have been entered on installation_and/or-manufacturg,
and the apparatus in a condition for use, an 0perat6r can

use the display 100 and the pushbuttons 102, 104 and 106 to

‘check on the operation of the appa:étus. By 0perating

the pushbuttons in a certain sequence, for example by

pressing the down button 104 prior to pressing the set button

102, one can cause the microprocessor 50 to shift the

display into a diagnostic hode. I@ this mode, the display

,'u.



100 (and/or the external credit display of the apparatus) displays nunbers
dependent upon the status of various parts of the apparatus. For exanple, -

tlhe apparatus can be arranged to indicate whether any of the coin N
containers 22, 24 and 5 26 is enpty, whether a sensor in the separator (:jj)
provi di ng a signal I ndicating that the separator is jamed, etc. It is
knowniin conventional coin handling appar2& us- es to direct coins to coin
contai ners such as those shown at 22, 24 and 26 in'Fig 1, and to dispense
the coins from 10 the containers in a change di spensing operation. It is

al so known %ﬂﬁt(Pﬁﬂ/ﬁﬁpﬁhﬁtﬁ§t§§9§ki ofcthei aRParatud) i n
each container reach a relatively om/IeveI so t hat chapge may not be
avai | abl e afiSBHAYEJPERPEISF Fﬁﬁ?qﬂﬂﬁFthPQxﬁhﬁxﬁt%ﬁﬂﬁnﬂf Yaﬁﬁ WssR8Ltd be

ted t h Furt.h Kk t o_det ect
whon the | 6961 EBF 2BpAEe ysQﬁo'&‘an'eéseaBa& R PRRAE e | S8 becprPRaped

2%”%EZrCSE’L‘c‘%oﬁ{IQ{lﬁéﬁaﬁﬁﬁ%@”"m RY G e cat Sifkathenf) $7hceh sl cvea
the ot hob 139 B8 %*‘?*xée“ﬁ%ﬁﬁrf’ %Sée‘*{oﬁ&iéﬁéﬁ*?h%%ﬂé ot %%3%5891§?n3”d

provides an, aéi ”Yﬁhi%}‘si?xgg%ﬂx‘éiﬂ thdHep a&%:éfvf‘é ;g expﬂ“ 2t . Whi ch

nevertheless op tes In si red-manne as w | in the
f0|$5“‘”9 It is known in conventional coin handling apparatus-

es to direct coins to coin containers such as those shown
at 22, 24 and 26 in Fig. 1, and to dispense the coins from
10 the containers in a change dispen?ing operation. It is
~ also known that the apparatus should recognise when.the
coins stored in each container reach a relatively low level,
so that change may not be available and an indication that
only the correct amount of cash should be inserted into the
\1% hachine is given. Furthermore, it is known to detect
. when the level of coins is above a predeﬁermined maximum
level, so that further coins of the same denomination are
directed to the cashbox instead of the coin container.
However, in the.past this has usually been achieved
200 by using tw§ level sensors, one for detecting a low level of
coins and the other for détecting a high level of coins. The
present embodiment provides an arrangement which rquires
only one level sensor, but which nevertheless operates in

the desired manner; as will be explained in the following.



-27- Referring to Fig. 4, each coin container (only container 22 I S
sgtrated in Fig. 4) has a single |level sensor fornmed by a Ilght source
\d a |ight detector 152 nmounted on opposite sides of the coin
.cantayner. The 5 |l evel sensor can be 'operated at any desired tine by t he

m croprocessor sending a signal to illuminate the |ight source 150. This
wi Il produce an out put fromthe light detector 152, Wiich is del i ver edwt 0
the m croprocessor 50, only if no.coin blocks the Ilght pat h between the
source 10 and the detector. The 'seRspn? m=s |located fairly close to, but not
at, the bottomof the coin container, although other positions could be
used instead. The |ight detector 152 provides an output signal when the

| ight source 150 is operated only if 15 the nunber of coins in the
container is eReferping tes Fidandz paechiclovim neohvather, (onfllgrred to -
herein by the menonic MINUM Any further coins will block the light from
the seontailer Z2cist ildusthatedr dnr Fiensol) draseca single leved
20directed to the coin container, a coin count stored in the RAM 58 for
that psensor afoxmedabyea |H.ghtrmnnCed15mea.t@|a Tbght deteéetoanent ed
every time the mcroprocessor 50 causes a coin to be dispensed fromthe
cont ai 162 mounted on opposite sides of the coin container. The

5 leyel sensor can be operated at any desired time by the
microprocessor sending a signal £o illuminate the light
source 150. This will produce an output from the light
detectoi'lsz; which is delivered tb!the ﬁicroprocessor 50,
only if no coin blocks the ligﬁt path between the source
10and the "detector.
The sensor is located fairly close to, but not
at, the bottom of the coin container, although other positione
could be used instead. The light detector 152 provides an et |
output signal when the light source’ 150 is operated only if ';; g
.15the number of coins 1n the container 1s equal to or less
than a predetermined number, referred to herein by the
mnemonic MTNUM. hny further coins will block the light
from the source 150, |
Each time ‘the microprocessor causes a coin to be
206irected to the'coin‘container;'e coin count stored in ﬁhe
RAM 58 for that particular container is incremented. The
coin count is decremented every time the microprocessor

50 ceuses a coin to be dispensed from the container.

?



- 28- The way in which the apparatus operates to keep a count of the coins
in the containers will now be described with reference only to the coi g
cont ai ner. 22. The operation.for the other coin containers is identical .
When the apparatus is-switched on, the mcro- processor 50 reads the senso
150, 152 associated wth the container. |If the sensor is uncovered (i.e.

i f théd_aunmber of coins is | ess than or=-e@8ak to MINUM then the micro-
processor stores, as the coin count for that container, the 10 value zero.
If on the other hand the sensor is covered, then the value stored as the
coin count is a furtHEhepway intwehichetheunpparater operatdsta kdep t he
menoni ¢ FULNUM and corresponding to the desired maxi mum nunber of coins in
t he contai'ne® .coupt of the cqimssinrthecepntedners widdboeyude |y altered

i n accordance with coin, dispensing and accepting operaticons. The detail ed
oper ati on ofde$RFEReA with Ehﬁﬂr¢¥°Pe9§ﬂYe§°aﬁhﬁcG@éﬂalﬂ@t@én@roleohe
denom nation_stored in the_container 22 will be described with reference to
the 20 flow APeFakign £orrphe RFhEE: FOin. CopfAiner sy, ddantdsaly ¢

coin at step 500, thecroprocessor . deternine: t her the stored coin
count ( is less t e?lﬁﬁkmﬁg?aEFEBSSSg.swgiégg% on, the micro-

processor 50 reads the sensor 150, 152 associated with the

@

container. If.the'sensor.is uncoveted (i.e. if the number
of coins is less than or equal to MTNUM) then the micro-
processor stores, as the coin coﬁnt for'that cont#iher, the
10 value zefo. If.oﬁ the other hand the sensor is covered,
then the value stored as the coin count is a further pre-
determined humbei'referred to herein by the mnemonic FULNUM
and cofresponding to the désired maximum number of coins
ih the C6ntainer, | | |
15 The storéd coin count is subsequently altered in
o ' addordance with coin dispensing and.accepting operations. -
| The aetaiied.operati§n of the apparatus when it
receives an acceptable coin of the denomination stored in
the container 22 will be described with reference to the
20 f£low chart of Fig. 5.
| Following the recognition of an acceptable coin
at step 500; the microprocéssor determinés whether the
stored coin count (CC) is iesé=than FULNUM at step 502.
If not, i.e. if the count indicates that the maximum per-
25 mitted number of coins is stored in the container, then at
| step 504 the microprocessor operates the gates to steer

the coin to the cashbox. 'The_microprocessor then proceeds,



If not, i.e. if the count indicates that the naxihun1per- 25 mtted nunber
of coins is stored in the container, then at step 504 the m croprocessor
opa@%%?s the gates to steer the coin to the cashbox. The m croprocessor :

th oceeds, - 29 - as indicated at step 506, to carry out any
sub uent operations such as increnmenting a credit total, signalling the
vendi ng machine, etc. Assunming that the coin count is |less than FULNUMW 5
then in step 508 the m croprocessor epggates the steering gates in the
separator 10 in order to direct the coin to the coin container 22. The
m croprocessor then, in step 510, reads the | evel sensor for the coin
cont ai neas2indibatten tdkerstep | 506, 100 aadriapupernyd subseigyendl 2, wherein
~the microprocessor waits for a period set by the contents of a l|ocation in
t he EAROMpesatiians isuch tas abnerementinghar ¢redis| totadocedgnalddng this
period the coin is passing through the separator 10. Then, at step 514, the
| evel sertber wending geachdnes €6C.22 is read again. At step 516 the gates
directing the coin to the coin container 22 are closed. At step 518 the
i croprocessor detASSHRMRT \Frakcthe coin count is less than FULNUM,
‘5 then in step 508 the microprocessor operates the steering
gates in the separator 10 'in order to direct the coin tq k)
the coin container 22. |
The microprocessor then, in step 510, reads the
level sensor for the coin container 22, There then follows
10 a delay period in step 512, wherein the microprocessor
waits for a period set by the contents of a location in
the EAROM 66 which is alterable at the third level of access.
During this period the coin is passing through the separator
10. Then, at step 514, the level sensor of the container  §/
15 22 is rgad agaiq. | . | | \)
At step 516 the gates directing the coin to the
coin container 22 are closed. ' |
At step 518 the microprbcessor determines whether
the level sensor of the container 22 is covered. This is
20 done by "OR-ing" the results of the sensing operations at .
steps 510 and 514, In other words, if in either of these
operations the sensor indicates that no coin is present,
then the microprocessor assumes that the sensor is uncovered,
_i.é. that'ﬁhe nunber of stored coins is equal to or less
25 than MTNUM.,
The reason for carrying out the sensing operation

twiée, with an intervening pause, is to avoid the sensor



the | evel sensor of the container 22 is covered. This is 20 done by
"OR-ing" the results of the sensing operations at steps 510 and 514.
other words, if in either of these operations the sensor indicates t s
coi-n is present, then the m croprocessor assunes that the sensor is ﬁ;{
uncovered, i.e. that the nunber of stored coins is equal to or less 25t
MINUM “Fhe reason for carrying out the sensing operation twice, with an.

i nterveni ng pause, is to avoid the sensor __ -30- erroneously indicating
that the 'coin level is greater than NTNUM? Thi s coul d ot herwi se ' occur if
a previously accepted coin was passing the |l evel sensor at the tine the

passing ¢ herEonestsly” (RaTPAERy thas' Whe fEolalinveacdi armatdr then i n
hand any crURE_ #R48 Tod 1 SERRRE=C Ot 11 eacpreNd cosbn AeasREeg
tme bet weeat BB BRRA g NS CieRg T Fattnet ak LEE itte e cupiees 1R
coin cONt aLggs. Ming! W1y BLEELRCINY Ald FERUEnGE 18 el Al X

5 coin passing the sensor at the time of the first reading

N

. would have settled’ in the container by the time the second -
reading is taken, and on the other hand anf coin passing
téé level sensor at the time of the second reading would
not have reached the se@sor wvhen thexfirst reading was

10taken. | |

| iThé time between the opening and closing of the
gates sending the coin to the coin container may also be
~ determined by alterable contents of an EAROM ldﬁafion, and

N . may be'séledted In accordance with ‘the physical properties '
- 1156:E the coin. | o |

: The period of operation of the gates can be selected
as.GQScribé§ in Brifish'?atent Specification.No.'1,582,691.
| If; as a reSul# of the éensing opéraﬁions, it is

.-discovered Fhét the sensor is not covered, the{micropfocessor

"‘2oproceeds to step 520;.1n whfch'the éoin count is incremented

. by 1, and to step 506. |



may be sel ected i-n accordance with the physical properties 15 of
the coin. | The period of operation of the gates can be selected as

de/qm bed in British Patent Specification No. 1,582,691. If, as a result of*
th’n& ng operations, it is discovered that the 'sensor is not covered,

t he™m croprocessor 20 proceeds to step 520, in which the coin count iI'®

I ncrenmented by., and to step 506. - 31 - On the other hand, if the'w
sensor is covered, then the n1croproces§fr_ proceeds to step 522. Her e
the mcro- processor deternines whether?the stored coin count is greater

t han MINUM As the sensor has been found to be covered, then the count
shoul d indeed be greater than MINUM and if it is then the m croprocessor

proceeds to stegnS5Zfet @thes' HEHY, t1E €RENbenBBNCYEr dolverd@d,CUne ¥HY 1S
| ess than or. equal to MINUM the nlcroprocessor proceeds. to step 524. At

this step, mlbﬁoﬁraéeaseaeslsmcdeasrntdslessw;etmﬂzthe Here cthet nicrespal to
zero. Under nornmal circunstances, the coin count would be greater than

zero, in wprobesaee tuetermlneSprwhesher pbheeedtoredstea@inszecount whish the
corn CountgLZater than MTNUM. As the sensor has been found to be
covered, then the count.should indeed be greater than MINUM, iu)

and if it is then the microprocessor proceeds to step 520 to '
“increment the count. |

However if the coin coun@ is less than or equal to
MTNUM, the microprocessor proceéaé-to step 524. At this
step, the microprocessor determines whether the coin count
is equal to zero. Under normal circumstancés, the coin
count would be greater than zefo, in which caée.the micro=-
processor.procéeds to step 526, in which the coin count is..
set equal to a "coin-increasing correction" value of MINUM
plus 2. At this step therefore, the microprocessor corrects QJ
any errors in the coin count which may have resulted from
the miecroprocessor, at switch-on, storing an initial coin
count oflzero when in fact several coins were ﬁlready stored -
in the container. Thus, step 526 corrects any inaccurate
couhts ﬁhich are smaller than the éctual number of coins in
the container. | |

If at step 524, if the microprocessor determines that

the coin count is equal to zero, it proceeds to step 528. A



set equal to a "coin-increasing correction" value of MINUMplus 2. At this
step therefore, the microprocessor corrects any errors in the coin count: ~
whi ch may have resulted fromthe m c¢roprocessor, at switch-on, storing =
initial-coin count of zero when in fact several coins were already sto ’
in the container. Thus, step 526 corrects any inaccurate counts which are
smal | 8¢/ t han the actual nunber of coins in the container. If at step 524,

if the m croprocessor determ nes that the coin count is equal to zero, it
proceeds to step 528. A - 32 - zero eo@d@ -should not in fact be
obt ai ned, because earlier deliveries of coins to the container in order to
raise the level to a position at which the sensor is covered woul d have

i ncreased the coin count. However the zero count nazé;n fact occur if the
cont ai ner hagercoppbashouid| neg im fadtcibe phtainedoi beedise emnlienot

hrong. and { AGEReRAGs 96 <0 Iad Lt nEhRochPERIBeR. AR Girder o gr%%”?'tﬁ:' ’
h | UL NUM t ' t. di - '

vai e FuLovig et nEOLR (Badfiai, An Wion "PHle {REBR8R, AHhckoTaTed bESGR

with in subsqauant; PRALAIdP "tnd CoBen I68GALCY HodleWer the zero count may

LJ; in fact occur if the container has been manually filled, in
which case the coin count would not have been incremented.
In this situation thé coin count would be completely wrong,
and to deal with this problem thg microprocessor, at step
528, stores the value FULNUM as thézcoin count. Any discre-
pancies between the value FULNUM and the actual number of
coins in the container.will be dealt with in subsequent
operations to be described later.

| After setﬁing the coin count to the appropriate values,
the program proceeds to step'506 and the subsequent opera-
tions of thelapparatus. a
The actual sequence of operations set out in Fig. 5,
including the order in which the gates are Opened'and closed
and the coin counts altered, can of course be modified. -
The "6oin-1ncreasing cbrrection" Qalue MINUM plus 2

- which is stored in step 526 corresponds to the minimum value
MTNUM plus 1 at which the sensor is covered, plus an extra 1
for the incoming coin which has just beed accepted.

The operation of the apparatus when it is dispensing a

coin from the container 22 will now be described with



After setting the coin count to the appropriate values, the program

pro s to step 506 and the subsequent opera- tions of the apparatus. The
act- equence of operations set out in Fig.” 5, including the order in

whi C he gates are opened and cl osed and the coin counts altered, can -of
course be nodified. The "coin-increasing correction” value MINUM pl us 2—.
which is stored in step 526 correspondﬁtm)the m ni mum val ue MINUM pl uSwd
at which the sensor is covered, plus™a *XTra 1 for the i ncom ng coi n which.
has just been accepted. The operation of the apparatus when it is

di spensrefierencen tio athé Elew ichaet oF Widg.n6Y beckhss akedos th -. 33-
reference to the flow chart of Fig.. 6. Cdins are of course dispensed only

i f the coursecalisperfsedcondy (4B NtHer eodh ebunAk! é_rdﬁagi-égteg_-r RNEeTENt,
t he apparatus could be arranged to dispense ceins onl'y if the coin count is

5 greatzrdhanIanenhilbeFhertive Carsanfendat ) thie hgﬁafﬁiﬂﬁe coxa!l ation
Is carried out to determ ne how many cbi ns of eath of e stored denom na-

oS, 8 juerRagd Rassashbaue st LY LE° Ol Somrisbt imnae e
the goigifedBepCthan Wi6Eher number, such ‘as MTNUM.
.tirstly, &;chdnge‘c&iculation is caﬁried out to o
determine hSW‘many coins of each of the storéd denomina-
tions are to - be Qiséeﬁsed in accordance with the total émpunt
. qf change and éhé stdiéa'npmbéfs of'coins (1.e. the coin ‘
10 counts). Then, for each ‘of the coins to be dispensed,
the f£61lowing sequence “is carried out. |
| At step 600, the coin ié:dispensed. Then at step
'60?,.the_coih~count is decrémentéd by 1. The sensor is
read at step 604. :ih the dispenéing operation, no prdblem&u?
15 arise from coins- moving past the .?enso:g:, 'and accofdin_gly W,
the sensor is read only once. |
At step"GbG, the microptéceésbr decides whether
the sensor is covered. If it is covered, no modification
of the coin count is pe:formgd, and thé program proceeds
20 to carry out any”éubsequeqt ope;ations,-sudh as.calcﬁlating
vhether any further change is to be dispensed, altering
the accumulated credit etc. as indicated at step 608.
' - . It should be’hotedgthgf,:when the tube sensor is

covered, the coin count may be greater than the actual

. 25 number of coins in the container, but it should not be less



the follomnng sequence is carried out. At step 600, the coin is dispensed,
Then at step 602, the coi count is decremented by |. The sensor is read &
step 604. In t he dlspen5|ng operation, no problem 15 arise from coins
novi ng past the sensor, and accordingly the sensor is read only once. At
step 606, the'nicroprocessor deci des whether the sensor is covered. If it

is covered, no nodification of the coin co@% is perfornmed, and the program
proceeds 20 to tarry out any subsequent operations, such as calculating

whet her any further change.is to be dispensed, altering the accunul ated
credit etc. as indicated at step 608. It should be noted that,.when the

tube senscthan theemttualcnafiber Wt cERNshe TKES! 85 ‘H’é’é‘aﬁgé fleual

nunmber of coins in the container, but it should not be | ess -34 than the
actual nundésinotonnitnAs THet itd. mﬂ bhe Wi EchIBRA! whers CEhkO e NUM on
swi tch-on when the tube sensor i's covered. |If the . coin count is equal to

FULNUM nasénsbbelscdoveed.di T e t Bollfe ittt CE8! @%lf‘él £B' FubNuM
arrangenent has the advantage that the actual nunber ins stored I 0

no further coins are directed to the coin container. This

5 arrangement has the advantage that the actual number of

K—" coj_x;s stored ;[n"'::':::::::.::::::::::::::::.:°':::::::_-:.:




- 35 - the contajner is never greater than FULNUM and may in fact be kept
at_a value which is lower than FULNUM until the 'sensgr becomes uncovered,
ji ch case the count is corrected as described bel ow Thus, the actual =
oant of cash stored in the container is, for a while at |east, kept |ower
than the maximum permtted value. If, after the dispensing operation, the
sensor is uncovered, the nlcroprocessor proceeds fromstep 606 to step_ﬁlo
If the coin count is greater than NWNUN[ then at step 612 the coin count i.s
corrected by setting it equal to a "coin-decreasing correction” val ue of
MI'NUM The programthen proceeds to ep 608. If at step 610 the coin
count is not greater than MINUM the 5§%gran1proceeds directly to step 608.
As a result of the operations described above, a single |evel sensor is '
used to enable the apparatus to keep a .count of the coins in the container

in order e RSt Mér Wt He¥eFOgR8a8ef tRaRCFBLAUARY ahf hﬁgt ¢antegpper or

di spensed fromthe container. The programis deS|gne so t any I naccur-
aci es in géekeptnatare ealuectwiriodheist Nowepvethadh FUENGS Ngnt£ACRAS t hat

of the level sensor: |If the initial count is too | ow because the |evel of
coi ns wassensarny tbecamd® uncovered, in which case the count is
corrected as deseribed below. Thus, the actual émbunt of
cash stored in the‘container is, for a while at least, kept
lower than the maximum permitted value. .
If, after the. dispensing operation, .the sensor is
uncovered, the microprocessor prdcgéds from step 606Ito step
610. E
If the coin count is greater than MTNUM, then at step'
612 the coin count is corrected by setting it equal to a
"ecoin-decreasing correction®™ value of MTNUM. The program .
then proceeds to-step 608. bt
If at step 610 the coin count is not greater than ‘o’
MINUM, the program proceeds direétly to step 608. |
' As a result of the operations described above, a single
level sensor is used to enable the apparatus to keep a count
of the coins in the eontginer in order to determine whether
coins are to be stored in the cohtainer or dispehsed from
the container. The program is designed so thét'any inaccur-
acies in the count are corrected when the level of the coins
reaches that of the level sensor. If the initial count is

too low because the level of coins was below the tube

sensor, then the level



sensor, then the | evel will not be allowed to drop | ower, but otherw se
coins may be stored in and dispensed fromthe 'container so that the |evel

may eventually increase 'to-that of the |evel sensor. On the other hand, i
initially the 'tube sensor was covered 5 but the container was not full,

then the level of coins may rise-or fall but will not be'permitted to rise
.any higher than the initial level. O courge the tendency to approach the

| evel of the sensor will depend on the casfbi Mserted and di spensed 10from

the apparatus, so that in actual practice 'the |level of the sensor may not

be reached. However this would only occur when there is insufficient

nio-t he it A 5% n S AT 8. THem LPaEFes HHE | RERESHRDUTD L 8ar & of
Decause cPednER ARE o A cnan 1 s e R e AEORG kb ERDMA LTI <20 Eh=Fn
cbove, | THE JeMRLameN. exAREn R UlR G BES s8R ek PF Ghe 1Ruel agRecr-
%Eﬁin-s}la[ nthe BhiexoRantecLEodRt timl iy the Eabe Fenadt Hen cverstk

I\.‘jl.

5 but the container was not full, then the level of coins may
rise or fall but will not be permitted to rise any higher
than the initial levelt

Of course the tendency to gppfdach th; level of
. the sensor will depend on the cash inserted and dispénsed
10 from the'apparatus,,so that in actual practice the level
of the sensor may not be reachéd..-Hﬁwever this would only
occur when there is insufficient demand for chénge, or
\_ an insufficient npmbér of acceptablé.coihs coming into:
the apparatus.  In.éithér case inaécuracigs iq'the éoin'count
15are of no significénce,.because chaﬁge is either nqt-désired-
| or cannot be'given becéuse of'shortage of coins.
" The values MTNUM and FULNUM are stored in tHE

" ERROM and can be altefed.at'tbé third level of access

ieferréd.to above. This enables the valﬁe PULNUM to be

.zoaitefeé Eo suit;individual owners'® réquirements, ahd aléo
" to be varied fof different coin_denominations. It is

SOmetiﬁes found that lérge coiﬁé forming a high stéck may
éet:imentally affect the performance of the dispénsef.

This can be avoided by reducing the value of FULNUM.



detrinentally affect the performance of the dispenser. This can be avoi ded
by reducing the val ue of FULNUM -37 - The 'value,of MINUM can be
' nged to suit different coin containers and-sizes of coins, which will
er the nunber of coins necessary to reach the height of the |evel
sensor. 5 Wien the third level of access to the EAROM 60 is .~
reached, the mcroprocessor is arranged to transfer the coin counts f okt he
various containers to the EARCGM 60 so that these coin counts can be
i nspected. Preferably, the mcroprocessor is arranged to read 10 the
sensors and store 'an additional count3Tefrther zero or FULNUM not only
when the power is swtched on, but also when the pushbutton 102 is
pressed. This allows an operator to fill the' coin contai ner rranual I y, and
then start a new.coin count without turning off the power

'| evel sensor O%C‘FP we; & MINUM caR he changed tﬁ%rﬁ‘ﬂiﬁtd&ﬁieaéﬁtr ed

Cont i nEDLn RO e A, SRH° BA3ER Bt e bang wuteh befkn afeed the |
3 T b A A P A b g8 L Bt
sensor. - R .
5" When the'third level of access to the EAROM 60 .:i.s

rea'che'd,. the "_microproces‘sor is 'arra;iged to transfer the
coin counts for the various containers "to the EAROM 60

so that these "co':ln counts can be '_':_lns.p_ected. _ .

| Prefer'ably: the inic:oprocéssor is arranged to read

10 the '_sen'sor.s and store an a.dditi‘éna_l count (either zero or
FULNUM) not only when the power is switched on; but also
when the pushbutton’ 102 is pressed. This allows" an
operator to £i11 theé coin ._containe_r manually, and then .
start a new coin _cov..mt. without turning off the power.

.15 .' .The 'lex.r'el' .se.n'sox_: of each of the coni:ainers can be
positioned at Any deS'ired--iéVeI . :E'd_r atémple, the level
sensor could be‘ 'righi:' 'ati the . top of fhe container. However
it is prefe:pred that the level sensor he at a relatively low’

| position to avoid substantially underéstimating the actual

" 20 level of coins at 1n1t1alisati'on, which would cause an.
"exact change only" :lnd:lcation to be given more often than
necessary. The sensor could also be right at the bottom of -
the .contai'ner, but 11: is preferably higher than this so as
to provide the "exact change" indication as a warning prior

' 25 to the container being completely emptied. It is _generally

-

-

s



"exact change 'only" indication to be given nore often than necessar The
sensor could also be right at- the bottom of the container, but it i'
p{eferably hi gher than this so as to provide the "exact change" i nd

as a warning prior 25 to the 'container being conpletely enptied. Xt is
general ly -38- desirable that the | evel sensor be at or near the |evel

of coins bel ow which the "exact change" indication-is given. The various
operations carried out by the control 5-«i38u+t throughout coin acceptance
and di spensing stages, and the delivery of signals to the vending machi ne
may, by way of exanple, correspond to the operations carried out by the
circuitry ‘desdmablienthatathe sestedm sanser de bt r snesnepheyleved. By
way of fur.t her exmapl e, the 10 stored program may be arranged to cause the
circuit to §§699@§slhedéﬁbﬁﬂﬁ#@EﬁﬂﬁflQ*ﬁptfﬂhﬁﬂﬁG%siG@%Gat en £8 British
Pat ent Specification No. 2,006,501. The coin handling apparatus of the

I nvention nﬂ}vﬁé-used wi t h machi nes ot her than vendi ng nachi nes, al though
15 it is particularl usef I |n ci rcunstances in which change is to be

di spensed. By way of us, ORGHAFLANS FRTTIRA el Y E Rj GRBEFSH with
pay teleghogiibug%hihr%ﬁ%ﬂ%ﬁi coin acceptance and dispensing stages,

on ™

{ and the delivery of signals to the vending machine may,

\_/F
by way of example, correspond to the operations carried out
by the circuitry of the Mentor 3000 system marketed by

s Mars Money Systems., By way of further exmaple, the

10 stored program may be arranged to cause the circuit to
| operate in accordance with the techniques described in
British Patent Specification No. 2,006,501.
The coin handling'apparatus of the invention may
U be used with machines other fhan vending machines, although
15 it is particularly useful in circumstances in which change
is to be dispehsed. By way of example; the apparatus may be
used in conjunction with pay.telephones. Other examples
are amusement and gaming machines, and change-giving
_machinee._ |
20 In the illustrated embodiment, the microprocessor
50 carries out many different fﬁncéions. Clearly, though,
discrete circuitry could be used in place of a micro-
processor, in which case many of the functions would be

carried out by different, respective circuits.



are anusenent* and gam ng machi nes, and change-gi vi ng machi nes. 20
. “he iflustratedt—enbodinent, the mcroprocessor 50 carries out nmany
er ent {m@ﬁﬂhons. Clearly, though, discrete circuitry could be used in
* c

ce of a m"ﬂfm , in which case many of the functions would be

carried ou h ﬁ”"espective circuits. - 39 - CLAIMS: 1. Coin

handl i ng -appar at us gonﬁriSing at | east one coin container, means for

selectively directing coins either to3sg first path |eading to the container

or to a second path, nmeans for selectively dispensing 5 coins fromthe

containerc%ﬁ ing neans for indicating whether or not the nunber of coins
arn

in the con i is greater than a first predetermned value, and a cpntrol
rrane oper el | KeRBIATRRBITRGE LopMBA bl flidd HEUBEL o S0l O
G711 eAg boia oBuesEar], MR ARSURI ALy Yool o enadl e o2t o
is less thafnd éPtherPreads! eiFstepatdl Yeadify WM dESiner
or to a secend path, means for selectiveiy dispensing
5 eoins frem the_container,.sensing means for indicating i‘)
whether or not the number of coins in the container
is greater than a first predetermined value, and a
coetrol means.operable to keep an estimated running
total of'the number of coins to the container, to allow
10 said dispensipg means to dispense coins.when said |
running total exceeds a second predetermined value,
and to enable said directing means to direct coins
to said fiﬁst path when said ruhning total is less {;}.
then a third predetermined value, ‘the control means
15 being opexeble to perform a predetermined alteration of
the running total in_resppnse ﬁo ah alteration in the

output of the sensing means caused by a variation in

the number of coins stored in the container.

=



total in response to an .alteration in the output of | s -
caused by a variation in the nunber of coins stored”!ﬂmmm,’:MEE.
-40- 2.. Apparatus as clainmed in claim 1, wherein e contr IS
operable to set said running total equal tg a "coin-decreasing correction”
nunbey_Ji n response to the sensing means”i fi i Cating that the nunber 5 of
cgins in the container is no lLonger greater than the first predeterm ned
value as a result 8f tPPPAXAfaHEiag 6laimed dn Fladmarat ¥oeXei®y ajned in
any preceding claim 10 wherein the-con#rol means i s o%era le to set said
runni ng t ot BiecGRRETPd Beans kg (REPeERPHY EBr P&t £84<Y FURBAPTi n response to
t he sensing nEaES indécating,;hai tge number of coins in the contajner has
becone great@F2thgAYaLi §° @ ' GOIRUEFLPARHDE FATFESHPR hd HRRRY piRof a

furth in_to be di d to that container,. 4 ar at | ai med i
any. pr cooai RGSBPBER SRnbr FRIRY| PR AORIE RIS IR AR erhrRed |

val ues ?re g%'cgiﬁgeign%héﬂ%ontainer is no longer greater than the

fS bei ng operable to performa predeternmined alteration of the running <§§§>

first predetermined value as a result of the dispensing

of a coin.

o~
.

3. Apparatus as claiméd in any preceding claim,
10 wherein the control means is-operable to set said
rﬁnning total equal'to a "coin-increésing correction”
number in resﬁbnse to the sensing means indicating that
the number of coins in the container has become greater
‘than said . first predetermined.value and the receipt of
k,; a further coin to be directed to that contaiﬁer.
4. Apparatus as claimed in any precedin§ claim,
! ' wherein said first, second and third predetermined values
are all different. | R
20 |
5. Apparatus as claimed in_aﬁy one of claims
1 to 3, wherein said first and §econd predetermined values

are equal.



F}

5. Apparatus _as clained in any one of clains 1 to 3, wherein said first and
‘S 3d predet ernmi ned val ues are equal . - 41- ‘6. Apparagtus as clainmed in _
a T ecﬂ"l"ﬁum ) ein said third predeterm ned value is alterable. °
7. par nl,HII mn any preceding claim 5 wherein said first
predeternf néd Val #e Fs alterable. 8. Apparatus as clained in any preceding
claim wherein said second predeternineg value is zero. 10 9. @
Appar atus as clained in any preceding™c aiﬁi whesrein the control neans is -
operable during an initialisation procedure to set the running total equal
to an "enpty" nunPer, ApFaZirtus |agsclabmedain apyspregeddag diddmed val ue

i f. the. sensing, neans Jindicates that 15 the nunber of coins _in the

cont ai ner YRexginggaddethimdh Rredeternined, vadner dpnad texakde and to set
the running total equal to a "full"™ nunber, which is greater than said

first predeterm ned value, if the sensing neans indicates that the nunber
of coins in the c?ntainer s 20 greaiei tgan. said first_, predeterm ned

val ue. 10. Apparafos APPATAtHRY 7% claimed, ipnergi RresedingnfdAi%wnber s

- equal tg ?w'gréiﬁséagﬁed?E¥§ErE¥L&3’gfmined value is alterable.

8. Apparatus as claimed in any preceding claim,

wherein said second predetermined value is zero.

10 9. Apparatus as claimed in aﬁy preceding claim,
wherein the controi means is opérable during an .
initialisatioh précedurelto set the running total equal
to an “empty" number, which is less than said f%rst. predet-
ermined value, if the sensing means ipdicates fhat | \)‘
15 the number of coins in the container is not greater than _
said first = predetermined value, anq to sét the running \‘J
total equél to a "full" number, which is gréater than
said f;rst' predetermined value, if the sensing means
indicates that the number of coins in the container is
20 greater than said first " predetermined value.

10. Apparatus as claimed in claim 9, wherein said

"empty" number is equal to said first predetermined value.



-42- 11. Apparatus as clainmed in claim9 or claim 10, wherein said " R
nuiber is equal to said.third predeterm ned valﬂﬂuﬂﬂl ApRaFst us
®s clainmed in any precedl ng claim wherein said r"l"l"Ml"mm operable
to..-generate a signal indicative of a low |evel of ¢hahge®when % he running
total is not greater than a "low |l evel " nunber. 10 13. Apparatus-as
claied in claim12, wherein said "l ow | eveds swunber is equal to said first
predeter- m ned val ue. 14. Apparatus as clained in claim12 or 13, 15 '
wherein said "low | evel" Appacatus ads eldimed 1fn cYeparatos akatmanogd in
any preceding claim- wherein said sensing neans is operable to indicate

t hat the nunmbhdrergfirccsaddi hfuha "coomliexcris seqidll gteasatidt bhdrdai d first
predeterm ned value only if a sensor- for detecting a coin at a

pr edet er m nedpyesiatierminedt aluent ai ner provides an out put indicating the
presence of a coin both before and after a predeter- m ned del ay peri od.

5 12. Apparatus as claimed in any precedlng claim,'
wherein said control means is operable to. generate
U a signal indicative of a low level of change when the

running total is not greater than a "low level” number.

10 13. Apparatus as claimed in claim 12, wherein
; said "low level” number is equal to said first predeber-

mined value;

14. Apparatus as claimed in claim 12 or 13,

./ 15 wherein said "low level" number is alterable.

15; Apparatus as claimed in any preceding claim,
wherein said sensing means is. operable to S
indicate that the number of coins in the container_is-
20 gfeater than said,first" éredetermined value only if a
sensor for: éetecting a .coin at a predetermined
position in the container pfoVides an cutpﬁt indicating
the presence of a coin both before and after a predeter-

mined delay period.



- 43 - 16—Apparatus—as—etaimed in any preceding claim including a

.pKuexl ity of containers each arranged to receive and-store a respective -

PION N Hlmlmmlﬂ "IIMH d control neans being operable to keep respec- 5° ?
e run e coins in said containers. 17. Apparatus as -

claimed ih any prece |ng claim including an addressable nenory storing.
paraneters determ ni ng how said control neans operates, user- 10 operaﬂfe
means being provided for a user to acce 3 and alter the contents of the
nmenory. 18. Apparatus as claimed in cI§|n117 wherein the nmenory has sone
of its contents accessible by 15 operating the user-operable neans in a

first manner so as to put the appar at us in a first access node, and ot her

contents whi ch arginagesssibhe ho 83adnbld Sh 266ePTeRRIARNL UL o e

accessible in a secon cess node requiring a ent nenner of

operati on 2R fladl a 9ok aPLEgbbe EBAERInbEs Sael dbtarael alred 1 o ai m

18, wherei’n sal I ncl ud | ocation the contents of which can be
altered tQ@trd &8pbe OfaPEEELECAMNBEPRHIRY denomination of

coin, said control means being operable to keep respec-

5 tive running totals of the coins in said containers. i.j

17. Apparatus as claimed in any preceding claim,
including an addressabie memory storing parameters
determining how.said control meane operétes, user-

10 operable means being provided for a user to access and

alter the contents of the memory.

18. Abparatus as eleimed in claim 17, wherein g)
the memory'has some of its centents accessible by
15 operating the user-operable meane in a first manner
so as to put the apparetus in a first access mbde,
and other contents which are inaccessible in said
£irst access mode and which are accesSible in a second
access mode requiring a different manner of operation

20 of said user-operable means.

19. Apparatus es claimed in claim 18, wherein
said memory includes a location the contents of

which can be altered to at least one predetermined number



- 4.4 - by operating said user-operable nmeans in '
but. whith can be altered to at |east one differeng T“mg ﬂmlnmﬁunb o/

- gnly by operating said user-operable neans in a ent atcess node.

20. ,Apparatus as clainmed in claim18 or 4whereln t he nenory has

furfher contents which can be accessed |n%a third access node by operating

t he 10, user -mpopaxt ztimgnsaidi nsendoperalbeanea’®d. Apparatus as cl ai ned
in any one of clainms. 17 to 20, wherein the apparatus is operable~to

recei ve differisntong pef stidoaacessd masias « dout twhbchl cay bé ditérednt

paths, said nenory storing alter- able data determ ning the respective
paths al ong wi Rt heeast fenendifferenti predeterninedbourbescosdy by.

Apparatus as clainmed in any one of clains 20 17 to 2.1, including a
plurality of gmeé@mzhs X'é YsprcoPRuablpdreane by @h‘éiﬁ’éﬁt?bt means to

direct the itens to different |ocations, and wherein the nenory. stores

par anet ers $etdI989F MPERe tinmes for whi ch t he respectlve gates are

oper at ed. - 45-

20."Apparatus.as claimed in claim 18 or 19,
1;; . wherein the memory ' has further'contents which can
be accessed in a third access mode by opefating the
-10uset-operabie means -1nga'thifd manner., | |
21. Apparatus as claimed in any one of claims,
17 to 20, wherein the apparatus is opereble to receive
different types of coins and to direct them along
15 different uaths, said memory storing altexr-
W, able data determining the respective paths along whlch the

different types of coins are to be directed.

22. Apparatus as 'claimed in any one-of claims
20 17 to 21, including a plurality of gates which are
selectively 'o'p"era.ble'by the control means to direct |
the items to different loc'ations,. en.d wherein the
memory  ~ stores' parametérs determining the times for

which the respective gates are operated.



23. Apparatus—as—etaimed in any one of clains 17 to 22, wherein the menory

S rs I ndi cative of the val ues of respectlve coins. 5 -
24@% Q@# ﬂﬂl in any one of claims 17 to 23, wherein the ’
control ne Eﬂw to increnent a credit count in response to a

si gnal |nd|cat|n hdt the apparatus has received a genuine coin. 10 25,

Appar at us as clalned in claim?24, for usein a vendi ng machi ne operabl &« 0

—di spense at | east one product, wherei g he nenory stores information

determ ning how nuch the credit count has to be incre- 15 nented before

said one product 28l| Bppdirstassets <Tairedaint anyasnel sifmedaimsc! ai m 24 or

25, wherein said control neans is-operable additionally to increnent said

credit coulrit t t2@dutwheredini they MemorY (steorge manamebtenshas been recei ved.

27. Apparatus as clainmed in claim26, wherein said nenory stores a

par anet er infdieativengfwhbe y@lﬁeﬁknf|Iﬂ5¢echmveneounsg is to take place.
-46- 28. Apparatus as clainmed in any one of clains

5 24. Apparatus as claimed in any one of clains
17 to 23, whereln the control means is onerable to RN
increment a credit count in response to a signal
;ndlcating that the apparatus has received a genuine
coin. |

10

25. Apparatus'as.claimed in cladm 24, for use’ in
a vending machine operable_to dispense_at least one-
product,-wherein the memory stores information
determining how much'tne credit count has to be incre- k\)
- 15 mented before said one product will be dispensed.

'26. Apparatus as_cladmed.in claim 24 or 25,
wherein said control means is operable additionally
to increment said credit count without:determining.that
20 a genuine coin has been received. | |
27. Apparatus.as-claimed in claim 26, wherein
said memory stores a parameter.determining:when said

additional incrementing is to take place.



17 to 27, whereih said nenory is operable to retain its contents on é;%;

|nterrupt|on of a main power.supply of the appar atu
wlained in claim28) wherein said menory is an eﬂmﬂulmmmulmﬂmabl €
read-only nenory. 10 30. Apparatus as claineduyn®cl & nm28, wherein
the nenory has an auxiliary power supply for allowng the menory to retain

its coptents on interruption of the main -pd®er supply_ 31. Change-giving

apparatus having a cegn val g?y% Hud Ods ' EESY) éagiﬁalﬁ?e§hb“8f061%imsa“d coin

handl i ng apparatus as cl ai n any prece ng c or receiving from

the Va"dat0r1?0t852Vh'%ﬂéf@%hkﬁﬁihcﬁiﬁﬁf¥nfg bfePEpPENHbNBetalfl fOr .

di spensi ng change from 20 the cont ai ner the coin handling apparatus.

gi A vendi ngi fBCEbRLehRY B GiAKISrEhvioN SPPArRAYA PSwekakuRplyN oF ai m

the apparatus.

29. Apparatus as claimed in claim 28, wherein
. said memory is an electrically alterable read-only

memory.

10 30. Apparatus as claimed in claim 28, wherein
the memory has an auxiliary power supply for allowing

the memory to retain its contents on interruption of

the main power supply.

15 31. Chﬁnge—giving apparatus having a coin
validatdi{for receiving and testing coins, and coin
handling apparatus as claimed in any preceding claim
for receiving from the validatot coins which.ﬁave been
determined to be genuine, and for dispensing change from

20 the container of the coin handling apparatus.

32. A vending machine having change-giving

apparatus as claimed in claim 31.




