€0 N TESTI NG APPARATUS Thi s invention concerns inprovenents in or relating.,
to coin testing apparatus as enployed in vending machines and gam ng - (”,
apparatus for exanple for checking the authenticity.of .coins inserted intd
the apparat us—anmd—for—providing a nmeans -of identifying foreign objects sucth
as unaccept abl eTri9sHe HasBédeARemdceys, etc. so that such obj eczjd&zwz:g’e?

£

rejected at: | east concerns the allocation of c
respaonse to their - ilifl o t he apparatus. A typical coin testing
apparatus, for e e as described in our Briftish Patent Specification No.
1, 3977083, m ght conprise an inlet for coifis which fall onto an ener gy
absor bi ng snubber or alternative neans for reducing coin bounce and then

follow a predehg?ﬁi&@%TgﬁhpP%@Aka&U%pparatus whi ch takes the coin through a

coin testing station"wnére thé"coin 1s subjected to one or nore
authenticity tests generally, though not necessarily, by neans of inductors
sensitive to coin dinmensions and/or to the material of which the coinis
fabricated. Having neggljisaliadeht ohe Honk@ i linPRovandsdisS AN oS rﬂd@ihﬁ
the light of the test results as to the acceptability of the coin. If the

This is the regbaceintestaty Bpparatldy @4 mployed in vending

méchkms‘and gaming-apparatus for example for checking
the authenticity of coins inserted into the apparatus
- and for providing a means of idehtiinng foreign objects
such as unacceptable coins, metal slugs, etc. so that
such objects can be rejected at leaét in sé far as
concerns the allocation of credit in response to theit
insertidn into the apparatus. |
A typical coin testing apparatus, for example
 as described in our British Patent Specifiéatién
No. 1,397,083, might coﬁprise an inlet for coins which
fall 6nto an energy absorbing snubber or alternative
means for reduéing coin bounce and then follow a
N predetermined path in the apparatus which takes the coin
through a coin.testing stétion where the coin is
subjected:to one or more authenticity tests generally;
though not neqéssarily, by means of inductors sensitive .
to coin dimensions and/or to ﬁhe material of which the
coin ié fabricated. Having negotiated the testing
station;_a aecision is made in the light of the test

results as to the acceptability of the coin. If the



-2- coin is deenmed authentic and acceptable, a gate nechanismis operated
~as, t 0 enable. the coin to access a coin accept path, but if the coinis

e ( unacceptable on the basis of the test results then the gate : ’

rafli smis not operated and, access to the accept path thus bei ng denied,

the coin B el ced rej ect path for return to the customer. A _
post - gat e d prOV|ded in the accept path for closing the gate
nechanlsn1o d coin has entered the accept path, the gate. .

mechani sm which is connDnIy sol 2Aoi d oper at ed, being responsive t.o t hoguds
generation of an accept signal .in response to the testing of an acceptable-
coin for opening to provide access to the accept path, and to the

roel ngt O%giﬁgéﬁéﬂait eubBeutis, gﬁét a@%‘%ﬁ&%ﬁ%ﬁ? |8 gafer | sed an optcal
sensoraﬂ%g%aggﬁIa ?ﬁ 2%895%8& éngg §t§gﬁ phDdUEL ¥§§8 Lgapacitive sensor

f or arra as béen | ntal in-the

al | ocat f0go 08 @ E58H AobeptnBatHs! BET 1! b ealholéaa?éméa credit is not

‘accorded to the custoner etufn r the 1nserti-on of a valid coin until

such a &hé‘@céﬁtabfepeﬁt tgat SaQﬁEeéEOEhéeEEQBdi’eEQlEBetHéﬁsence of such coin
I n the accept path '

the gate mechanism -is not operated and, access to

the accept path thus being denied, the coin is directed
into a reject path for return to the customer. | \‘) .
.A post-gate detector may be providec in the
accept path for closing the gate mechanisﬁ“once the
' Verified coin has entered the-accept path; the gate
mechanism, which is commonly solenoid operated, being
responsive to the generation of an accept signal
in response to the testing of an acceptable coin
for opening to provide access to the accept path,'and
to the generation of a signal from the post-gate
detector in the accept path for cloéing. - The post-
gate detector has conveniently comprised an optical
sensor, but can be a contact switch or an inductive
or capacitivefsensor for example, and in somé arrange-
ments oas been_instrumental in the allocation of a
credit £o'the customer, that is to say-that credit is
‘not accorded to the customer ingreturn_for the-insertioh
of a valid coin until such‘a'time as the post-gate
detector responds to Ehe presence of such coin in the

accept path.



This is.the replacenent sheet Date: 19/04/94 Wth an arrangenent as .
descri bed above, the problemcan arise that an unacceptable coin can eit h#
Iodge on the e+esed‘g§?€7ﬁ§ﬁﬁﬁﬁ§n1or nove off the gate mechani sm

rel ativel'y sl owlhiswhedoHastReé ¢l that the following insertion of an .
acceptabl e coin t ning of the gate and thereby enabl es the
unaccept abl-e coin‘B accept Q%Lh. The unacceptable coin may be a
bent or otherw se damaged coin, or an excessively worn coin, or nmay even be
a good -and val uabl e coin but of 4incorrect denomination for the
acceptability tests perfornmed at the testing station. If a bent or danmaged

coin or a coin of thgiwhoaa ari@n g@ﬁkﬁ& R seHi®ed kbBveaCegBt path, then
probl-ems of janm ng or otherw se disabling of follow ng coin sorting and -

storing nechanpeoblefi canaaeicembalty apl Anadedptablar cb@n tasekgdheoi ns
such as a British 20 pence or 50 pence coin are nore likely to stall on the
‘gat e nechani smlpkge onr thleacloseds garen mekhanism easmoxkl ef€osteti on so
“that, for exanple, a 20 pence, coin inserted in error for a 5 pence coin
and corr espondgngeyme@mdsmaedembllar sdewlyf wiith| dmedrbyu&t that

second-i nserted
the follow1ng insexrtion of an acceptable coin

triggers the opening of the gate and thereby enables
the unacceptable coin to access the accept path. |
N\ - The unacceptable coin may be a bent or otherwise
damaged coin, or an excessively worn coin, or may
even be a good and valuable coin but of incorrect
denomination for fhe acceptability tests performed
at the testing station. If a beht or.damaged coin
or a coin-of bhe wrong size ab&/of shape.enters the
accept path, then problems of jamming or othe;wise
disabling of following coin sorting and storing
- mechanisms"wh;ch-are commonly provided can arise.
Faceted coins such as a British 20 pence or 50 pence
coin ere more'likely'to stall on the gate mechanism
than circular eoins eﬁen when in reasonable condition
so that, for exaﬁple, a 20 pence coin inserted in
error for a 5 pence coin and correspondihgly deemed

unacceptable can, if followed by a second-inserted



This is the replacenent sheet Date: 19/04/94 -4- acceptable coin, enter
.accept path. Thereafter the second-inserted and acceptable coin may
QﬂggkLy follow the first coin into the accept path, in. which case the

cUst oner—wi j ne credit for his two coins, or alternatively

t he cl osursis Qhecl S B ate e hanisminitiated by the first coin encountering

t he post-giuw cause the second coin to be caught and ‘hel d by

the closin h case the custoner again only gets one credit for
two coins) he secondl=coin to be rejected by the cl osed ga#e.
The situation can arise even wth acceptable coins that the insertion of
two coins one after the other, particularly though not necessarily in rapid
succession, can result either in both coins entering the accept path

subst anr¢eERPiAk R FRLR, SRLABt thal §crepFsPakhng Bheyeafitetust oner credit
but al so potentially causing coin janming problens in follow ng coin -
sortingt%ﬁdﬁ%?%ﬁégénﬂﬁﬁﬁ%ﬂi%ﬂ@,aﬁFePﬁa?ﬁg SeiBnBa¥ofRieEL¥g caught and held -

by the gape meghant am as.ii,Cloesoehl LE2RRRSEaLR, LG first coin. In the
which ease tﬁe customer williobtain only one credit
for h;s two cbine,-or alﬁernatively the elosure
of. the gate mechenism'initiated by.the_first coin
encountering'the.post-gate detector may cause the _ _ ";_J
second coin to be caught and held by the elosing :
gate (in which case the customer again only gets
one credit fer_two coins) or may cause the'second_
coin to be rejected by the'closed géte.

The situation_gan arise even with acceptabie

coins that the igsertioh_of'two.coins,one after the:
‘other, particuiarly though not necessarily in rapid
succession, can result either in beth coins entering _
the accept path eubstantialiy together and not only - _ -
registering only one customer credit.but also potentialiy
causing coin jamming problems in following coin sorting
‘and storage mechanisms, or in the second coin being
caught and heid by the gate mechanism as it eloees in
reSponse to the first coin. -In the aforementioned
British Patent Specification 1,397,083 a solution to
this problem is sought by detecting the arrival of the
coins at the ﬁesting station and rejecting both coins

if they follow each other too closely, and other'arrange—



British Patent Specification 1,397,083 a solution to this problemis sought
by detecting the arrival of the coins at the testing station and reject iy
both coins if they follow each other too closely, and other arrange- Th
- is the repl acenent shéet Date: 19704/94 5 men s are known in which a
second inserted coThis $hett[HayBeen Repleaio cl osel'y upon a first coin in passage
i rrespective of* whet m

fhroUgh the"testing iffcause the first coin to be re- jected
iilflf i s a good coin and only the

secong-i nserted coin can ﬂﬂ4accepted. However, neither of these approaches
can offer a so- lution to the problemwhich can arise, particularly where
t he 'di stance between the first and | ast séhsors of the testing station is
conparable with the, di stance fromthe | ast such _sensor to the gate_

mechani sm that PEBEBr¥RHBPHhSE #ibd chopnsepaRd %’é?)%"r’%ﬂ%l%?litnh BLgAvr he
[ [ ' I .t re or les
el taneous! y ooy PRRCEIBSEL, AROR B Furdtt 48 fet BaPASSEEF oHBROVER coin
h. A di t ' |5 N ' i t e S
D vl dod o coi'y Fe; PEsPLie Pau il Hiad chlla@TEN8 £1 5L BOAF ¢ BOCLE
station in said §8kted irrespective of whether or not it is a good eoin

and only the second-inserted coin .can be accepted.
Howevar, néithef of these abproaghes can offer a so-
; lution to the .problem which can arise, particularly
where the distance between the first ahd last sensors
of the Eesting staiion is éomparable with the distance
from tha last such sensor_torthe gate mechanism, that
- tﬁo properly inserted coins.pass separately through fhe
testing sﬁation bﬁt nonetheiess arrive at the gate:mofe
or less Simultaneously.by virtue'of-taking diffefeht
: flight'paths through the,eoin path. |
| Ac@ording to the present invention ih one of its
aspects there is provided'a coin tasting apparatus com-
'\a/_ | | prising a cain path, a testing station in said coin
path, means responsive to thé presence of an objéct in
the teatiag:station for generating a control signal, a
gate mecﬁanism in the coin path downstream of the test-
ihg statiod, the gate mechanism being operabie in re-
sponse to the testing of an acceptable coin to permit

acéess f6r such coin to an accept path and otherwise



p , heans responsive to the presence of an object in the testing station

f enerating a control signal, a gate nechanismin the coin path
dowastream of the test- ing station, the gat ' ' b erable in
‘rex.sponse to the testing of an acceptable coi gy L0 $ for such
coin to an accept path and otherwise This is th [fiheet Date:

19/ 04/ 94

ﬁhgh&m
of the gate nechani sm and downstream of the t esaL ﬂl‘ﬂ!‘[u

6 preventing such access, a pre-gat

ted upstream
d downstream

L4

of the general location in the coin path whereat an object would be | ocgied
at the time of generation of said Bont rol signal .by at |east such a '

di st ance

concur r eRFEYeR&198: gt

generatiQ
and otheP_ _ _ SO ) -
o5 L et gl §eHRIBANMAN aBRARECoh bRNLHE' kOferUE M ABRE Al

~gate mechani smas wou

ntrol, sai d detector pein

permt access to t accep

“that the largest coin to be accepted by the apparatus cannot
8Bdaﬁﬁe§ﬁe YREERL e LSS PE S pORRFBA B DI the

nsive to coins

Q"S };lgg?épf.gﬁesi%taqs:ﬁ%g{’?ﬂésﬂr Eéogr[)s he J(r?tspti" °the coin pat h

on of . the

detector 15 gnal soiHepRtRSAAEPeat an OBjEEL hbaRE bO w@;a@d &¢rechani sm

"the time of generation of'said contrdljsignal by at

least such a distance that the largest coin to be

aecépted by the_épparatus cannot coneurﬁgntij be déQ
tected bj-the dééector:and'bé résponsiﬁie for thg gen-
eratioh of said contrdl signél; said detector being_re;
sponsive:to coins'ahd other objects for sigﬁalling the
presence of an objéct iﬁ the céin path.éiose to the

gate mechanism, and means for inhibiting such operatibn

"of the gételﬁechanisﬁ as'would permit aécess to the

accept path when said pre-gate deteetob signals the
presence'of an obje¢t close to the gate mechanism and

said control Signaljis generated in responSe to the

presence i at the- same time of another object 'in ﬁhe_

testing station.

The invention thus reSides in the.provision of a

détéctor'upstbeam qf thé'gate_mechanism and downstream

- of the: testing station foriéignallihg thé:preéénge of a

'coin or other'dbject in thg cdin path at'the ﬁétector

location. Thé-signal providéd by Such a pfe-gate de~

tector can be processed in a number of ways, as will

hereinafter be described, with one or more other con-

en said pre-gate



and sai d contro
sanme time of an
i.n the accept
presence of an
post - gat e det ec
greater than th
and neans are p

| signal is generated in response to the presence at the _
other object in the testing station and a post-gate deteﬁigS-

reéam of the gate mechanjsmfor signalling the

o e&pmgﬂum it path, wherein the pre-gate and

rovi

tor art by a distance at least slightly
e s M‘ est coin to.be accepted by .the apparatus
pon5|ve to the pre-gate detector signalling the

presepce of. one object when the post-gate_detector signals the presence of

anot her obj ect

repl acenent sheet
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for detecting an irregularfcondition and This is the
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Yedke 41kl 344981 PughBERL gL 0l tpobul ﬁaﬂglé'%"'ng by

ectar e presence ) Ject osf-gate

erehga@eeaeeeewi afgﬁsxeremebrbaeeeeanaféntQ difghali t or

Ing of a custonmer credit. The invention thus includes the

object upstream of the deteetor location, such signal

for example being.an accept signal generated in re-

sponse to the testing of an acceptable coin or being a.

'signal indicative of the presence of a coin for example

at the testing station, and'additionally if desired can

~ be processed- with a signal developed by a further,

post-gate detector.
' The apparatus according to the invention_may for
example be such as to be responsive to the pre-gate de-

tector signalling the presence of an object downstream

of the test station and upstream of the gate mechanism

at the same time as an accept signal is generated in
response to the testing'of an acceptable‘coin. Iﬁ an
apparatus where the gate mechanism 1is 6pened in
response to the generation of such an accept signal,
the detector might for example be arranged to sense an
objeét,' which might be a coin or a foreign body,
stalled on the gate and the detector signal might be
utilized to inhibit the opening of the gate in response

to a coin accept signal from the eoin testing station

so long as the object remains on the gate.



~of the testing station for signalling the presence of a coin or other
~ot@ in the coin path at the detector |ocation. The si gnal provi ded by

S @ pre- gate det ector can be processed in a number—of vvays, as wll
heNef-naft er be described, with one or rmﬂ‘msSltethHasB HT gnal s

In the present invention, the pre-gate det S processed wth a
signal representative of. -the presence concur anot her  obj-ect
upstream of the detector |ocation, such signal for exarrpl e being.an -
accept signal generated in responga to the testi ng of an acceptable coin or
being a signal indicative of the presence of a coin for. exanple at the
testing Alternativély,  thehesignalactrmemt théedetBator toLdd/ e 7a The
-apparatus according to the invention may for exanple be such as to be
responsi kegicalky precgsseddevitiecroptiegnasignal t Whighesdighd of an obj ect
downst ream of the test station and upstream of the gate mechanl smat the -

sane ti nBeRS &n"mnfs theupPresenss oft ajepin, g Jeed testing of an:
accept able £0NoLf S0 EPRR Shi ol Gk Sorto il Sl Y i oroned

of the acceptability test conducted in the test

representative of the. pr_esence of an obj e nﬂw the appar at us.
r

station. Such arrangements would not only be effective
in the circ’ums’tances' of ‘a coin or other object stalled E

on the gate mechanism,



response to the generation of such an accept signal, the detector mght for

-exanpl e be arranged to sense.an object, which mght be a coin or a foreigpg
body, stalled on the gate and the detector _si ' utilized to

i hhibit the opening of the gate in response t .ﬁﬂ@@ﬁ% facedi gnal from
the coin testi-ng station so long as the obj i g on the gate.
Alternativelty, the signal fromthe detector co;‘m&mm%g |‘ y processed
wi t h another signal which mght nerely represel r ce of a coin or
ot her\obj ect at the test station and b&-unconnected with the result of the
acceptability test conducted in the test station. Such arrangenents would
not only be effective in the circunstances of a coin or other object

stalled on the gate nechanism This I|s the replacenent sheet Date:

19/ 04/ 94 goptitad§Q 't P nilanly e Efadlive din Fheneverdnt of two

coi ns follomﬁng each ot her ong, the cqgin path at a.zg?cin considered to

be excessivel$ c?%ec‘?’d‘%nﬁa%{r]é’ r&i iﬁd%é?nq slliig both coins.

Wth the pre-gate detecto 0sitio 0, be r.esponsi ve al | genui ne coins

in an area jug?éﬁﬁ%ﬁéatﬁﬁe%éh %#ﬂégég}ed to be e*°35516é1§i _
"close to enable separate and proper testing of

both coins. With the pre?gate detector positioned to
be responsive to all géhuin¢ coins in an area just
above the gate and arranged to inhibit the opeﬁihg
of the gate in response to a followihé acceptablé-cbin,
the aforementioned problem will not result in a coin -
jam or result in the customer obtaining only one credit
‘. fér-two coins. o
Additionally;'in a coin testing _
apparatus acco:ding t6 ﬁhe'ihvention-which is proviaed
with a post-gate détepéor as aforementioned; fhe pre-

. gate detector provided downstream of the testing o
station and upstream of the gate hechanism may have its-
_outputflogically coupled with the output of the post-
gate'detecéor in order, for exémple; to ensure that the
post-gate detector does not signal a customer credit .
allocation at a time wﬁen the pre4gate detedﬁor is
signélling'the-presence of an_object. Such a circumstance
might arise for example if a foreign object accidéntally
or maliciously'introduced iﬁto the apparatﬁs were to cpmé
to rest, at least tempéraiily, on the gate and then an

acceptable coin were to be introduced so as to cause



arranged to inhibit the opening of the gate in response to a follow ng
.acceptable coin, t he af orenmenti oned problen1mAII not result in a coin
ja result in the customer. obtaining only one credirt—fer—two coins. The
pr& te detector provided downstream of théhkem&nngaggﬁ& and upstream

of the gate nmechani sm has its out put coupled I'C ‘arrangenent,
with the output of the post-gate det ect or to wﬁﬁe post -gate
detector does not signal a custoggL credit aIIocat ti ne when the
pre-gat.e detector is signalling t he presence of an object Such-a
circunstance mght arise for exanple if a foreign object accidentally or

mal i ci ously introduced into the apparatus were to come to rest, at |east

- tenpor aghé Ygad tHeoféhewitR {:Hénréguiﬁcﬁﬁﬁﬁb’tﬁeCQbBe!l@heobﬁeQE i ntroduced
so as to cause This 1s the replacenent sheet Date; e gate to open

Wi th theegstéied hat cubtoher ecgadbj ehtoughi 6peratiancuyst omer credit -
t hrough operation of the post-gate detector; if the acceptable coin was
si gnal | ee hyostiegate- datectetect v aheuedceptableeommnnwas

signalied by the pre-éate detectot around the time when

the post-gate deteotor signalled the presence ofian i
object in the accept path, thenia'situation might be
presumed to exist which would warrant the allocation
of a customer.credit by the post-gate detector being
denied. | _ | _ .

Such a sitnation would be combatted by the present.
invention even if the foreign object were of such a small
size as not. to he detecteble'by the pre-gate detector.

- A foreign object, such as a 1oose screw within the |
machine, for example, might be sufficient to trigger
the generation of a customer credit by -the post-gate
detector but, if lying on the gate mechanism, miéht not
be signalled by the pre-gate detector; obviously this
would depend upon the particular nature of the respective
detectors. With a small foreign object lying undetected
on the gate, the insertion of an acceptable coin could | .
then by opening the gate cause the foreign object to access
the accept path and generate a credit, but if the accept-
ahle coin wete to be sensed'by the pre-gate detector
generally at the time the_foreign objeot:was signalled

by the post-gate detector then the credit could be



t he post-gate detector signalled the—pLESEﬂQQ_QL_Qaﬁgg%eCt in the accept .
path, then a situation m ght be presuged to exist I'ch woul d warrant th_.

all ocation of a customer credit by th ndeplwed or bei ng deni ed. -§
Such a situation woul d.be conbatted byJ vention even if the
foreign object were of such.a small si detectabl e by the

pre-gate defector. A foreign object, such as a | oose screw within the
machi pey for exanple, might be sufficient to trigger the generation o
custoher credit by the post-gate detector but, if lying on the gate
mechani sm. m ght not be signalled by the pre-gate detector; obviousl
woul d depend upon the particular nature of the respective detectors.

smal | foreign object |ying undetected on tthe gate,

f a

y this
Wth a

the insertion of an

acceptabl e coin could then by opening the gate cause the foreign object to
access the accemeggded .andigermethecdatectiion, ofuthef smakl aforgign alle coin
were to be sensed by the pre-gate detector generally at _the time the o
forei gn obj ect WeSLSPYnbhe RPIH-Gake detechorevauddcrarelinse the gateyit

coul d be This

so:justifying the canéellation of credit. _

The preegaﬁe'detectof (the_deteetor provided in
éccordance with .the teachings hereof wili.. for
convenience be so referred to hereinafter) may for ex-
ample comprise ~a photoemitter/photodetector arrangé-
ment{ A particularly convenient arrangement which
might be employed is descbibed in our British Patént
_Abplication No.'20hﬂ972'and comprises a light source
transmitting a beam of light across the coin path to be
received by a prism and redirected thereby back across
the coin path to a photodetector. By ﬁirtue of this
arrangement the light beam traverses the coin patﬁ a
plurality of times at spaced apart locationé which in-
creases-the_probability of an irregularly shaped object
oﬁ_a relatively small object; as compared with the coin
path width, being detected. A similar arrangement
&ight advantageously be employed;for the post-gate de-
tector.

The precise positioning of the pre-gate deteetqr

in relation to the coin testing station and in relation

t he detection O?ch%ehhgacrﬁeﬁlt]%%ﬁgfgo&sﬁ gg;ful_ tbee r'elt'.gt.éxgne/d9 to t:hnee.g_cal;[setdomex"sI nee



-

ject by the post-gate detector would re-close the gate, the acceptable coin

woulbybe returned to the custoner so justifyingthe cancellation of credit.

- The\?®'¢- gate detector (the detector provi degyisBndis® cetVi th the .
teachings hereof wll for convenience be s her ei nafter) nay

-for ex- anple conprise a photoem tter/phot odeﬂm - nment. A

particul arly conveni ent- arrangenent which mg oye IS desCrlbed in

our British Patent Application No. 2044972 and conprises a |ight source’

- transmtting a beamof |ight across the coin path to be received by a Qphsm
and redirected thereby back across;{he coin path to a photodetector. By

virtue of this arrangenent the |ngt beam traverses the coin path a

plural i tyq0fyplel %%%ﬁtmapa&‘e@napgatel ﬂsahaamsmwamm Hé?eﬁ&e@é&% the
probability of an irregularly shaped object or a relatively small “object,

as-conpang@d Wadrtidf 4101 #iPchtsvhnléds ahei nhedeimpdraibd agpBivil ar
arrangenent m ght advant ageously be enployed for .the post-gate de- tector.
The precicatipasi thm:mg'.hn‘ foregoingaite wiklkcherclearetidt otheo the coin.

testing station and'in relation This is the repl acement sheet Date:
19/04/94p031t10n1ng of the pre-gate detector with respect to

the coin testing station and to the post-gate detector.
is critical if erroneous denial of customer credit is
to'be-avoided; For the pre—gate detector'to be c¢apable
of signalling the presence of an'objeet concurrently
with the generation of " é_ _sig‘nai in response to the
presehee of a coin in the testing station, the last-

mentioned signal



to the position of the gate mechanismw || depend upon the particul ar
circunst-ances and the intended appli- cation. Fromthe foregoing it wll Qe
clear that the positioning of the pre-gate det ector W th Tespeet—to-t he @
coin testing station and to the post-gate detector This Shéei s Bala Refja ) F ONEO

deni al of customer credit is to be avoided. For the tor to be
capahl e of signalling the presence of an object con Ig”ﬂﬁ the =~ =
generatyon of a signal in response to the- prsence of a C e testing
statiq@n, the last- nentioned signal This is the replacenment sheet Date:

19/04/94 - --12 - being for exanple a coin presence signal nerely
I ndicating the presence of a coin or indeed of a different object at the

' testi tati : ' | ' | ' t
coin testing stati rﬁ%rf‘%;c?e{g@b]l\éeay éﬁ’ﬂ%’;ﬁe’@@mﬁﬂ oAk 13 CEP

signal generated e e coln S successt y negotrated the

testing station, tihidaridRf aHieigyddindl Idf ke daasrtad Bladkpds |ich a
di stance downstream fromthe general location in the coin path where the

coi n present o'r CAIE A chal ateyIRsiddsal wdstigrnerwiteidd at t he
argest alternatively being for example a coin aécept
signal generated'when an acceptabie coin has
successfully_negotiated.the testing station, the
pre-gate detector will be located at least such a
distanée downstream frcm the general location in
~ the coin path where the coin present or coin aCcept
signal respectively is generated that ﬁhellargest .
lcOin to be accepted by the apparatus cannot
concurréntly generate a signa; from_the testing
station and a signal from the pre-gate detector.
Having thus determined the distance of.the'pre-gate'
detector downstream of the testing statioﬁ, its
distange'upstreém of the gate'mechénism where suéh
N is providedldesi;ably should not be such that a
relatively substantial object could remain on the
gate withoﬁt.its presence there being signalled by
' .the detector, that is of course if the arrangement
is to be.capable of ovefcdmiﬁé'the'problems afore-
mentioned. A-particularly convenient detector
arrangement might'have the detector operative to
detect anything within a range:of_sizes and the

aforementioned arrangement of our British Patent



coin to be accepted by the apparatus cannot concurrently generate a signal
eom the testing station and a signal fromthe pre-gate detector. Having

Ats determ ned the distance of the pre-gate detector downstream of the P
testing station, its distance upstrean16?‘the~gaLe_n§gb§EL§n1mhere such is
pr ovi ded de5|rably shoul d not be such tha tively substantial object

detector, that is of. course if the arrange apabl e of T
overcom ng the problens afore- nmentioned. conveni ent é,ﬁ
detector -arrangenent mght have the detector operative to detect anyt hing.
within a range of sizes and the aforenentioned arrangenent of our British
Patent This is the replacement shgpt Date: 19/04/94 13 Application No
2044972 in which a |light beamcrosses and recrosses the coin path a _
plural i thppdficaitiea Moght2MEi9fien| oy ewhich pa oviglet t beam ecrosses det ect or
capability. According to a second aspect of the invention there is prOV|ded
a coi n wBadt regragsesaths eoaprpsthga plurality of times might

be employed to provide the requisite detector

could remain on the gate without its pres ﬁﬁl@g si-gnal I'ed by t he

capability. _

Where the:pre-gate detector is reqpiréd-to operate
in conjunction With a post-gaﬁe detector, the,spécihg
apart of the:_twp: detectofs requires ccnsidération}
With the appaha#ﬁs':arranged such that._eoncurrénﬁ

'-signalling by both detegtors of ﬁhe_presence of an qb-'
ject was to be interpreted as an ipregular condition,
then the_prefgate and post-gate detgctor: would need to
be spaced apart by a distance at least slightly greater
than the spaﬁ of the largest'coin'ﬁo be tested.

kceprding to‘ a second asbect of the invention
therefore there is brovided a coin testing apparatus
cbmprising.a coin path, a testing station in said coin . | NS
path including means for 1ndieating the presenee of an
object within the testing station, a gate mechanism in
the coin path dqwnstream of the testing station, the
gaté héchanism being operable in pesponse_to_the test—'
ing of an acceptﬁble_céin to permit access fof such
coin to an acceﬁt path and otherwise pfevepting such

access, a pr_e-gate detector located up_str_eam o;‘_ the



a coin path, at

I ndi cating the presence of an object within t

esting station in said coin path including neans for

mechani smin the coin path downstream of the t

mechani sm bei ng.

0

' L0 BlsHetndRplatelic gat e
operable in response to the tes _ pt abl e coi

to permt access for such coin to an accept path “ %\‘m

such access, a pre-gate detector |ocated upstrea s the

repl acgment sheet Dae: 19/04/94 - 13a gate nechani sm and downstream of the

n, a gate

®

preventing

testiqg station for signalling the presence of an object in the coin path
close to the gate mechanism a post-gate W& ector located in said accept

path for signal

ing th%egre ggce'%f Q'o j.ect irktgg'a %gpt gath somnspream
of the gate mech&ArEn afl_ praé‘-ga?e n e&ﬂo? ?ns | 508 82 éf’at!vel y
fot e EARRIIAY, 880, UERARagiacn dd UL opetal Lasall o

closely to said
in said coin pat

€ coln wl

'S recogni zed

as bei ng accept abh€nby18séli € aﬁK@dg'ﬁté Gfsdhatl 1)l oy ptstAgat el R@BebBBrSPan

of the largest coin to be accepte

located in said agcept_path for signalling the presence
of an object in the accept path downstream of the gate
mechanism, said_ pre-gate detectof beihg located
relatively closely to said gate meqhaniSm and being
spaced from the general._loéation in said coin path
whereat an acceptable coin will be when it 1is

recognized as being acceptable by a distance at least

slightly greater than the span of the largest coin to

be accepted by the apparatus, and said pre-gate and
host-gate détectqrs being spaced.apart from each other
by a distance aﬁ'least slightly greater than the span
of said largest coin, means responsive to the pre-gate
detector signaliing the presence o: an object when the

post-gate detector signals the presence of another ob-

ject for sensing a first irregular condition, and means .

responsive_ to the pre-gate detector signalling the

presence of an object when an indication is provided of

the presence of another object within the testing

station for sensing a second irregular.eondipioh.
A third aspect of the invention provides a coin
testing apparatus for testing a variety of differently

sized coins comprising a downwardly inclined coin path

by the apparatus, and said pre-gate and



post-gate detectors being spaced apart fromeach other by a distance at
. kes|st slightly greater than the span of said |argest coin, neans responsive.
"_‘he pre-gate detector signalling the presence of an object when the '
. posf-gate detector signals the presence of

first ir
signal li

n Replatedf or, sensi ng. a
regul ar condition, and .neans respons -gate detector
provi ded of the

ng the presence of an object when an

- presence of another object within the testing station for sensi'ng a second

irregular condition) This Is the repl acenent sheet Date:
the signalling of the presgmce of an object by the post-gate

wher ei n
" det ector

a range $#1dii cPARerR3th sEORY ERIHkng 099N nken ABELPRYISLEYION. for

testing

19/ 04/ 94 .

i s arranged to initiate the giving of a custoner

credit, dddng\hehéth, doinmsesponde tested paeegatdapteidector mevgnal | i ng t he
presence of an object when the post-gate detector signals the presence of .
‘anot her wijestt grauthagional dnfluemseoner desdiing statidd téd. Finally, a -
third aspect of the invention provides.a . coin testing. apparatus for testing

é%éﬁgr%éé”pf%&f&?ﬁé(%&)%cégggwsléﬁal'if'the resﬁlt of

the test indicates an'accéptable'coin, and means for.

routing a tested coin selectively to one of an accept
path and.a reject path depending upon whether or'no£ an
accept signal is provided,'the Eouting means inéluding
a gate mechanism disposed}below the lowermost end of
the coin path so-as.hbrmally to obstruct access to the

accept path for eoihslfalling from the coin path after

téSting'and"permit access only to the reject péth but

operable in response to an accept signal to pérmit

access to the accept path,_thé apparatus further in-
cluding a pre-gate detector located upstream of the
gate mechanism by a distance no greater than the span

of the smallest coin to be'acdepted by the'apparatus

and downstream of the location whereat an acéeptablé 

coin will generally be when the corresponding accept

signal is generated by a distance greater than the span

of theélargéSt coin to be accepted by the apparatus;'

the pre-gate detector thereby'being”reSpénSive to coins

and other 1like-sized objects stalled on the gate

mechanism, and means responsive to said detector

signalling the presence of an object substantially

L 3



provi ding an accept signal if the test result indicates an authentic coin,
and neans for routing a tested coin selectLxgixﬁlgpggg_gi_aﬂ~accept path T
and to a reject path depending upon whethe of an accept .gignal is .
provi ded, the routing nmeans including a gate yhShehHaSHEEL e | v obst r uct\_#)
access to the accept path and permtting accesi Y ej ect path but

operable in response to an accept signal. to pe B t he accept

pat h, -t he apparatus further including a post-gate detector located in said
accept_pat h downstream of the gate mechanismfor This is the replacenent
sheet Date; 19/04/94 13c signalling thgepresence of an object in the
accept path, neans responsive to said post-gate detector signalling the
presence of an chijmzlitaneocusdyacddpt thet prodncélibocafi ag aceept osignalk edit

a pre-gate detector |ocated upstreamof the gate nmechanism and downstream .
~of the testing Sfoan iighibdtisggpuehioreralelon ofcsaddogakn vepbaniswiateen the

testing station and., .the %Fte mechani sm and neans This is the repl acenent
sheet. Date: 19/RfgPmits access to the accept path. _

Finally, a fourth aspect of the infention provides
a coin. testing appératus qu ~testing a “range of
différenfly sizéd coiné comprisihg a testing_Station
_ . fér testihg a coin for authenticity, means.for pro-
viding an accept signal if the test result igdicates an _
authenﬁic coin, and means for.roubing a tested coin
seleétively to one of an accept_path and to a reject
pgth dépending upon whether of not an accept signal is
pfovided, the routing means includihg a gate mechanism
normallj obstructing access to the acéept.path'and per-
mitting access only to the reject path bﬁt.operable in
response to an accept signal to permit access to ﬁhe_
accept patﬁ, ﬁhe apparatus further including é post-
gate detector located in said accept path downstream of
ﬁhe gate'ﬁechanism for.sigﬁalling tﬁé #resence of an.
object in the accept path, means responsive to said
post-gate detector signalling the presence of an objeét
in the aécepﬁ path for éliocating a cqstomer dfedit, a
pre-gate detector located _upstreém,.of 'the gate
mechanism and downsﬁream of the testing_station for
signalling the presence of.an.objeet between the test-

ing station and the gate mechanism,  and means



13d respon5|ve to said pre- gate detector signalling the presence of an
-oBhect upstream of the gate nechanlsgkggﬂngLLy,SLQML%aﬁeousIy wth

g ation of an accept signal for i I ng operqﬁfﬁ&ﬂof said gate
- meehani sm and general | y. si nmul t aneousl| y ThistShes HEock 13 o ate detector
si‘gnal ling the presence of an.object do i e gate nmechani smfor
i nhi biting the operation of said credit pens, said pre: gate
and post-gate detectors being spaced apart fron1each ot her by a distance.at -
least slightly greater than the span of the largest coin to be acceptegsby
the apparatus, said pre-gate detector being |ocated up- streamof the gate
mechani sm by a di stance no. great 3% han the span of the snallest coin to be’

accepted by the apparatus and downstream of .t he gene on wher eat an
accept ateSRUIFL VS ﬁﬁerPaalq:oP?éséﬁﬁﬁl X teCLOR: %19%?1%# }r Er ated by a

. d h e _
appar at dRFeT4GH m% E‘Snta 5 oRBE0 i 7o B laL ReRBRRERE"! hoent i on is
susceptlééﬂ%é% &iﬁéé%beu) Vﬁitﬁiégﬂepfe €€ 8§ Hgogcbggtappllcatlon or

appl i cat ied 1n col n sti.ng appar at us In the
signal for inhibiting operation of said gate mechanism

and generally simultaneously with said post-gate
detector signalling the presence of an object down-'
stream of the gate mechanism for inhibiting the | &.J
operation of said credit allocating ‘means, said pre--
gate and post-gate detectors being spaced apart from
each ‘other by a distance at least slightly greater than
the span of the ._largest coin to be_ accepted by the'
apparatus, said pre;gate detector being located upe_
stream of the gate-mechanism by a distance no.greater
than the span of the smallest coin to be accepted by
the 'apparatus' and downstream of the 'general.'region
whereat an acceptable coin is when a'.corresponding
. accept signal'iseéenerated by a'distance.greater than
the span of the. ]:argest 'c‘o'in to be accepted bj'the
apparatus. “.:_ _ . R
It will be appreciated from:the'foregoing thatTthep
invention is susceptible of modification and variation:
depending upon the application or applications to which:
it is applied in a coin testing apparatus. : In the
following there w1ll be described in general outline an'

exemplary embodiment for the purpose of- further



fbllomﬁng there will be described in general outline an exenplary

enbodi nent for the purpose of further This is the replacenent sheet -
Date: 19/04/94 13e expl ai ning the invention—The—erbodinent in ‘
questlon is illustrated inthe acconpanying dmawmgammwagr 1Deed Figure 1

is a schematic showing of a coin validat enbodyi ng the
present- invention; This is the repl acenment sheH rﬂ 4/-94 - 14
Figure 2 is a bi ock di agram showi ng a schemati ram of the coin
val i dation apparatus of Figure 1; and Figure 3 is a flow chart indicating
the operation of the apparatus. Referring,to the drawing, Figure 1
illustrates a typical coin validating appat%tus provided in accordance with

gggéigrﬁgtion m‘%Qpia?ﬁfngakﬁed%aﬁgh%ion. : %W%mbod%%e%tGQBeaie%Q?on

is illustrated in the accqmpanying drawings wherein:-
Figure 1 1is a schematic showing' of a coin

validation apparatus embodying the present invention;



at coin entry 1, falls onto an ener gy absorbi ng snubber (not shown) and
Al ows an |ncI|ned path 2 which takes the coin throu tlng'station 3

3w by way of  exanple as conpri sing three sensor 6 whi ch nay be .
Naductive sensors or may be of other types. ves the field of
the third sensor 6 a decision will be made re idity in
dependence upon the results of the tests perf I n by the three

sensors, this decision generally bejgng-nade and resultlng in an accept -

S|gnal belng produced if the coin is - deemed acceptable at & time wheastt he
coin-is located generally about the position indicated by the broken circle
7. Downstreamof the testing station in the coin path there is provided a

gate mechani sm 8 [ o) 0, ate which is nornally
This is the repl ac _%%téglf&féf%%ﬁ &?&9#_{?@% to deny access to an
accept coi&h@%& & f PS3 & +3th "G &n 1 testing station
3, the coins t usl de‘%{r accessétot he acc%agk'feogﬁtﬁay@#%&?akl ng the

al ternat i \gpgdataRad [5¥rpgéhrelfkr£§@onse to the generation of an accept
signal follow ng testlng of a coinin the

Figure 3 is a flow .chart indlcatlng the
.operation.of the apparatus. | o
Referring to the drawing, Figure 1 illustrates
a typical coin'validating apparatus provided in .
accordance with the invention with a pre-gate
detector. As shown, a coin enters the apparatus
at'coiﬁ entry 1, falls 6nto an energy absorbing
snubber (not shown) and follows an inclined path 2
which takes the eoin through a testing statien 3
shown by. way of_example'as comprisihg three sensors
4, 5 and 6 which may be inductive sensors or may
be of other types. As the coin leaves the field of
the third sensor.s a decision will be madelregarding
its validity in dependence upon the results of the -
tests'peffo;med on the coin by the three sensors,
this.decisien generally béing maae and resulting in
an accept signal being-produced if.the eoin is -
deemed acceptable at a ﬁime when the_coin is located
generaliy about.the position indicated by the broken
. circle 7. Downstream of the testing station in the
coin path there'is provided a gate mechanism 8 which

comprises a solenoid-operated gate which is normally



fest station 3, the sol enoid- operated gate 8 is withdrawn so as to enable
coins falling fromthe testing station 3 to enter th

Rost-gate detector 11 downstream of the gate 8 signal “ﬁf t
accepted coin-and this sighak is general ly utili zed'“\i mﬁ“ cI os

-

of the gate 8 and, either alonhe or in conjunction mnt

derived for exanple fromthe testing statl % 3 and | c0|n
denoni.nation, can be utilized to initiaté t'e granting of a custoner credit
~in rétgirn for the accepted coin. As nentioned hereinbefore, the post-gate
det ector may conveniently be constructed as described in our British Patent
Application No. 2044972. In accordance with the present invention, a
pre-gate detector Fldsedteideny @assessarhcofn ﬁé’C@ﬁteCS’lé?n@aG@\M?st r eam of
the testing station 3. The prergéte detector preferably is of the sane This

i's the repl acenent te&OIBS @TTivgngu Ay the &FO™ 5t HESHON as the
post gale et eolor ARLaeler 3 dousdl il RS PSR! Ny British
; ) accept path 9 then taking the alternative reject
) -path 10. 1In response to the generation of an
-accépt signal following testing of a coin in the
test station 3, the solenoid-operated gate 8 is
withdrawn so as to enable coins failing from the
testing station 3 to enter the accept path 9. A
post—éate detector 11 downstream of the gate 8
signals the arrival of the accepted coin and this
signal is generally utiliZed'for initiatiﬁg closure
"of the gate'8 and, either alone or in conjunction
with other signals derived for example from the
testing station 3 and indicative of'coin
i _ denomination, can be utilized to initiate the

é L granting of a customer credit ip regurn for the
| accepted coin. As mentioned hereinbefore, the
.post-gatefdetecto: may cohveniently be constructed
as described in our British Patent Applicatibn

No. 2044972. o

In accordance with the present inVention, a

pre-gate detector 12 is provided upstream of the
gate 8. and downstream of the testing station 3.

- The pre-gate detector preferably is of the same



o . - 5
C%ggherelnbefore expl ai ned, an unacceptabl e coin or other foreign obj ect,
ticularly a non-circular coin or object, can cone to rest at | east

tenporarlly, on the gate 8 so that -a subseqﬁbﬂs ceptable coin
- cduses the gate 8 to open thereby, pern1tt|ng | e coin or _
. foreign object to fall into the accept path edit at the

post-gate detector 11 and cause the gate 8 to close wher eupon t he’
acceptabl e coin enters the reject_pgth. To conbat this problem’in the cdse
where an unacceptable coin or a foreign obj ect generally of the sane shze
as a coin is the cause of the problem the present invention provides that
‘the accept signal devel oped by the second-inserted, acceptable coinis
negat edgy ﬁeaénah@oﬁsﬂfuotioﬁSaseﬂRéaposﬂ-@&eepdetqaterdenector si gnal's the
presence of an object on the gate. To conbat the sanme problemarising wth
a smal | pfefergblpbjecof whehtype describedhingour Bribbsh its presence
being signalled by the pre-gate detector, the present invention provides

t hat t hratestohpplicatiionaNbecal4éf72s i nhi bited, or cancelled if al r eady

~given, if during the period when_the gost gat e detector signal s ThIS is the
repl acement sﬁ%ebe{ﬂiébef99¢OQFElalne an “unacceptable coin

or other forelgn object, particularly a non-circular
coin or object, can come to rest, at least. temporarily,
- on the gate 8 so that a subsequently 1nserted o : -,

acceptable coin causes the gate 8 to open thereby |

permitting the unaceeptable coin or foreigneobjeCt to

fall into the accept path'9, establish credit at the

post-gate detector 11 and cause the gate 8 to close,
whereuponfthe'aoceptable.coin enters the reject path.

To combat this problem ih the case where an unacceptable

coin or a forergn'object'generallf of the same size

as a coin is the cause of the problem, the preeent"

invention provides that the accept signal developed
.by the second-inserted, acceptable coin is'negated a _\ud_
.if at the time of its generation the pre-gate detector

signals'the presence of an object on the gate.

To combat: the same problem arising with-a small

foreign object which can rest on the gate without its
' presence being signalled'by the pre-gate detector,

the present invention provides that the customer credit

allocation is inhibited, or cancelled if aiready given,

if during the period when the poSthate detector'signals



-17-. the presence of the foreign object in thg_ggggQLJmﬂJLLLi£#+omjng t he
generation of an accept signal, the pre-gate déetector signa 1B Presen
of the subsequently inserted acceptable coin. S("I‘E tﬁ- r angenment @
1 ? H

such that one and the sane coin wll not produce * “ EL al fromth _
testing station 3 at the sanme tine as the pre-gat signals its

- presence, the This |Is the replacenent sheet Date: 19/04/94 - 18-
arrangenent can be made as sensitive or asiyAsensitive as may be desired
accordeg to the closeness or renoteness respectively of the pre-gate
detector 12 relative to the accept signal generation |ocation 7. An
arrangenent possessing advant ageous characteristics mght be constructed in - -
accor dance wi t hthéepresencagef otheufoBeignsbbfactnin Aphei aatceptn Piath 2044972
such that a light beam crosses the coin path a plurality of tines between a

source and a dePefedloving thesgeperabionyoffancracephssianati etheuch that

even a very s.all obéegt Iging,on he gate 8 will be detected
' pre-gat etector signals the presence of the

subsequently insérted acceptéble coin.

| So long as the arrahgement is such that bné
and ﬁhe séme Eoin'will not produce an'éécept signai
from the testing station 3 at the same time as the

pre—gate detector 12 signals its presence, the



and al'so at a second plurality of |ocations extehding between the gate 3
ald the accept signal generation |ocation : object w |l

I det ect ed. The described embodi nent of the ﬁﬁhvﬁ%me@l{@ﬁ%s ot her

efiefits in the normal operation of the coin v ; on-circul ar
obj ect "above- nentioned could be a valid non-cI n Iﬂﬂi ch as the WK
20p or SOp which has been-rejected. A cause fo - i

. | d be that a
second coi n has been inserted'too_ﬂaickly behind the first coi:n. This
first, non-round coin, could stop ﬁeﬁiarily on the gate before sl owy
rolling off the gate. The This is the replacement sheet Date: 19/04/94
- 19 - second coin opens the accept gate. The irst coin, which should
have been rejected, falls into the accept chute; the second coin, which
shoul d’ havarsangenesdpcad be made 2§l Isengitivee A¥oRsc| osed gate or is
trapped by the closing gate. If it is trapped by the gate, it falls into
the post - gdREERELEIVE afnBRY: be gesdred Gﬁ%ﬂ&?ﬂnﬁ'tphghﬁbxt valid coin and
so the faUIE condi tion ismB%rggtuatedj-B '

. closeness oOr re :

eness respec\‘:ive;l.y of the
pre-gate detector 12.relé£ive to the aécep£ signaIl
gegeration’locaﬁion 7. An arranﬁemeﬁt possessing
advantageous éhatacteriétics might be_constxucted:
in accordance with.thé teachihgs of our Btitish - | .
‘Patent Application No. 2044972 such that a light
beam crésses the coin path a plurality of times
betwéen a source and a detector at a first élﬁrality
of locations selected such that evenfé_very
small object . iying on the gate 8 will be detected
and also at a second plurality of locations extending'
between the géte 3 and the accept signal generﬁtion
location 7 such that a laiger object will be
detécﬁed. | , - ' \_} h
The described.embodiment of the invention also
has qthér bgnefits in the normal operation of the
cbih valid;tor. The non-circular object above-
'mentibhed coﬁld be a valid non-circular coin such
as the UK 20p or 50p which has been rejected. A
‘cause for rejection could be that a second coin has
been inserted too Qﬁickly behind the first coin.

This first, non-round coin, could stop momentarily

on the gate before slowly rolling off the gate. The



virtue of the present invention the presence giﬂLne,Lkﬁsrﬁﬁﬁ7T?r t he gat g«
wi Il be.signalled when the accept signal for fhe_segconflaBoe c°§enerat e

thereby inhibiting the opening of the gate and c | oin to baZil
dccepted. Figures 2 and 3 respectively show a, si hematic
ci-rcui.t diagram of the above-described enbodi nent ow chart

representing the operation of.the enbodi nenfg Wiilst a hard-wred

enbodi nent may:-be conveniently and inexpensively produced, the possibility
~exists that, an apparatus according to the invention m ght have its signal
procé?ﬁing or gani zed -under m croprocessor control. Indeed, coin testing

appar atuses which incorporate a m crqprocessor are already..kngwn and it may
be conveni ent thats%"tﬁﬂé)ef’c?ﬁrbr‘i‘ﬁﬁ’lﬁ: ACHRE IS ol sﬁ'{%eﬁsﬁs gioth

Ceoting stati on o s G e et Pl e 1 €t Thed 345 04,54
-20- detector 12 ancdﬁ%eq?té%& dég%acgégoﬂ& %f‘??ﬁﬂﬁﬁi I Qpddng Hwmn. A NAND

gate 20 responds‘tﬁ) presence of an out put the pre-gate detector 12 .
concurrently With poon accepted, either rolls off the now closed gate

or is trapped b§'the closing gate.” 1f it is
trapped by the gate, it falls into the post-gate
detector when the gatelis opened for the next valid
N | coin and so the fault condition is perpetuated. By
virtue of the present invention the presence Qf“
the first-coiﬁ on the Qate_will be.signalled when
the accept signal for the second coin is generated'l
thereby iphibiting the opening of the gate and

causing neither coin to be accepted.

Figurés 2 and 3 respectively show'a'simplified
and schematid circuit diagram of the above-described
é embodiment and a flow chart;répresenting the operation
. \_ | of the embodiment. Whilst a har&-wired embodiment may
' be conveniently and.inexpensively'produced, the |
_ poéSibility:exists that an apparatus according to ﬁhe'
invehtibn might have its-signal'processing_organized
{under microprocessor control. Indeed; coin testing
apparétuses which incorporate a microprocessor-are
already known and it méy be convenient that such a
microprocessor also controls the signal'processihg.
reqﬁired to practice the present invention.

In Figure 2, the testing station 3, pre-gate



the generation of an accept signal by the test station 3 to provide an
ut to inhibit the provision of the in bl e AND gat e
@Dd pass a set signal to latch 23 in orderrfOsblighd gLEp 0
a

pe ing of the

gate 8. Sinmilarly the existence of an output gctor 12 at
the sane tinme as an output appears from post-éﬂﬂﬂumm 1 wll give
rise to a signal generated by neans of- NAND g 7 I biting the
passage through AND gate 26 of a wd®dit allocating signal. Figure 3 wilk be
clear to those possessed of appropriate skills without need for furthe%/{
expl anation. There has thus been descri-bed an i nproved coin testing I
appar at_us cgggble of conbatting the problens arising fromthe situation in

whi ch &F5&T é'eﬂtzol_t?lr‘éi- MASFFR & H’_@rt%ﬁﬁ%t”stawq sehenateicpkly nechani sm of
Corr coBBlRtiey A0 SRS R Sl A R AR R 1 Vetponse 1o
udor SoaFrEafToR (S BT Reidhe 2 R B e Bl ina
it uat kg YaRe® deior® ¥t WRAYGA! AYnallsy Ichd NedCRARAG sheet Date:
3 to provide an output to inhibit the provision of the
inputs necessary to edable AND gate 22 to pass-é'set
signai.to;latch 23 in order to initiate opening of the -
gate 8. Similarly the existence of an output from
'pre-gate_detedtor_12 at the same time as an ouﬁput
appears from post-gate detector 11 will-§ive rise to a
" signal generated by means of NAND gate_24:for inhibiti;g
the passage through AND_gaﬁe 26 of a credit allocating
signal. |
Figure 3 will be dlear-to those possessed of
appropriate skills without need for further_explanatioh.
There has thus bgén described an_improvedncoih |
testing apparatus capable of combatting the problems | | _ \,/
.arising from the situation in which an unacceptable -
coin or_other objecﬁ stalls on the gate mechanism of the
apparatus and.is'caused to travél_through the a¢ce§t
path_with.corrgsponding_genefatién of credit when the
gate is opened in respbnse to a_subsequently inserted-
acceptable coin. As described, the épparatus has Qider-
. application_ﬁhough:than this and can be useful’f§r~

egample also in a situation where two coiﬁs_inserted one



after another arrive at the gate mechani smfoll ow ng each ot her too

closely,” which can occur particularly where - the cpin path jn
the validation area is simlar to the distance qgglcueeins Eﬁiﬁsensor -
t'he testing station and the gate nechanism The k cri bed

exenpl ary only of the possi bilities enbraced by mﬁ nd it i

be appreciated that many nodifications and varia S of the described

‘enbodi ment are-possible. This is the replacenent sheet Date: 19/04/94

22 CLAIWE: 1 A coin testing apparat us—Z:‘D-Frpri sing a coin path, a testing
statiof in said coin pat h, neans responsive to the presence of an object in
the testing station for generating a control signal, a gate nechanismin
the coin path downstream of the testi-ng station, t he gat e nechani sm bei ng
operabl e in resfhere another taBTIVR) A the aﬂ;ﬁ:"eﬁptm@@(ﬁnh ficd Jpwiimid  access
for such coin to an accept path and otherw se preventing such access, a
pre-gate det ecqRfit R PO UPLRFRhIM Wrich iRan @ﬁ@mﬁ%%aaﬂd

dovastream of f1e Lestlo% &1t o0 S ANISILSAM 8 S0P Al Jocation 10

area is similar to the distance between the last

sensor of fhe te_sting station and the gete mechanism.
Tiue embodimen£ described is exemplary only of the
possibilities _embr'aced by the invention and it is

to be appreciated shat many modificetions and variations

of the described embodiment are possible.



wher éat an object would be |located at the time of generation of said
control “signal by at |east such a distance that the |argest coin to be
‘ﬁﬁhﬁpﬁed by the apparatus cannot concurrently be detected by the \

er'ector and be responsible for the generati T | signal, said
detect or being responsive to coins and otherrﬂu mi gﬂalling the .
presence of an object in the coin path cl ose #0 eL s ani snt neans

for inhibiting such operation of the gate nmechani smas woul d permt access
~to the accept path when said pre-gate detector signals the presence ofay
obj ect close to the gate mechani sm and sai'd control This is the repl acefent

. sheet Date: 19/04/94 - signal is generated This$hs \Replactde pr esence at
the same time of another object in €Re testin post - gat e
detector in the accept path downstream of 't he i for signalling

t he preseﬁ%%A¥NSén object in the accept path, wherein the pre:gate and

‘post-gate detectors are spaced apart by a distance at least “sfightly _

greater than the span of the largest coin to be accepted by the apparatus

‘and neans are pf oyl ) S| 0 - gat e, tectQr signalling

ithe presen@'e ofﬁoéédeﬂg%ee%tﬁq‘%ér}?pt\éﬁgtﬁ%st?—?m?i.sqhg gaggm q’%&l’ 3 _ :
testing station in said coin path, means'nespOnsive to

the presence of an object in the'testing stétion for
generating'a contfbi Signal, a.gaté.mechéhisﬁ in thé
coin path dbwnstréam'of the tésting.séation, the gate
' mechanism being.obeféble in respénse-to'the'tééting of
an aceeptable_coin_tb permit-acéeés.for such'coin'to an
aecépt path and otherwise preventing such aécess; a
pre-gate detector locatéd- upstreém of the gate
mechaniéﬁ and downstream of_the testing station.and
downstream of the. general location in the coin path
whereat an object would be located at the time of
generation'of said coﬁtrol signal by at least such a
distahce that the-largest coin to be accepted by the ' \‘/
apparatus cannot concurrently be detected by the |
detector and be responsible for the generation of said
¢ontbol signal, said detector being responsive to coins
- and bthef objects for signaliing the présence of an
object in the coin péth glose to the gate mechanism,
and means for inhibiting Sﬁch operation of the gate
qechanism as would permit aecess:to the accept path
when said pre-gate detector signals the presence of an

object close to the gate meéhahism and said control



gate detector signals the presence of another object for detecting an
‘irregular condition and wherein the signalling by the post-gate det ect’or of

an object in the accept path S ' arranged to initiate the givin :
of a custoner dS|gnaII| det ect or of th§§§E>
presence of an e post - gat glﬂﬂ uli“m”m @Es t he . presence

anot her object I nhi bit orx cance I ng of a.-custoner
credlt : Apparatus as cIalned in claiml, wherein said inhibiting nmeans

S ar{ ged to be responsive-t-o the pre-gate,detector signalling the
presente of one object and to the testing st&tion signalling the presence

This
Ceplacenont shoot | CRERAY 15, BsABsAeedtsf FaRRERb ke Bhe PobiRife LI 1
or 2, wherein saidgsagNtigk o?'gﬂatheﬁogggééﬁslnaEh aE&?Pingséﬁgfﬁo

generated when a tested coin is found e accept abl e. Apparat’us as
clainmed in claim3, wherein the gate nechanlsntls operable I n response to a

sai d accept
2. Apparatus: as claimed in. clalm 1, wherein said

inhibiting means is?arranged to be responsive to the
pre-gate detector signalling the presence of one object
and to the testing station signalling the presence of

\/ _ ' another object, by generation of said control signal.

3. Apparatus as claimed in claim:1 or.2, wherein said
control signal comprises an ‘accept signal generated

‘when a tested coin is found to be acceptable.

4. Apparatus as claimed in claim 3, wherein the gate
mechanism is_operable in.response to a said accept
'signai to permit access to the. accept path for an-
acceptable ooin in transit from the testing station,
and 1n response to the pre-gate detector 81gna111ng the
presence of one obJect and an accept 31gna1 being
generated respon51ve to the presence of another object,

. namely an' acceptable coin,' at the testing station, '

- operation of said gate'mecnanism.to permit access to

the accept path is inhibited.

5. Apparatus as . claimed in any of the preceding

claims, wherein a post-gate detector is provided in the



'signal to permt access to the accept path for an acceptable coin in

tr §§S|t fromthe testing stati enrs—anrdinresponse to the pre-gate detector

I'1ing the presence of one obj ect and an accept S|gnal bei ng generated

ns am“nﬁ mimﬁﬂ’l nely an accept ?bl e coi nt at
the testi rat.ion anismto pernmt access to
‘the accep!tTﬁsgliieeltHagBee qcf‘%d 5. Appar"at Bs &s %tlainmed in any preceding :
claim V\hedmﬂumnu ling by the post-gate detector of an object in-the
accept pat o control the closure of the gate. mechani sm tﬂgs
is the replacenment sheet Date: - 19/0?@ 25 6. A coin testing :
- apparatus conprising a coin path, sting station in said coin path

| C1 U0 rRalin Orpd el iyt PRASCRRS Okatl WAtk ekt e

testing. station, a gate nechanismin the coin path t he
testing StafiomiiddetndatsrdRaai op Hf Bg jepe’ ! i °thé a%%%%@se to the
testing of an acceptable coin to permt acces suc coin an accept
path and ofdewi se preventing such access, a pre-gate detector
l.ocat ed upstream of the gate nechanisn1and -

6. ' Apparatus as claimed in clalm 5, whereln the
51gna111ng by the post-gate detector of an obJect in
- the accept path 1s arranged to control the closure of : ;‘/

the gate mechanlsm._

7. Apparatus as clalmed in clalm 5 or 6 whereln the
s1gnalling by the post-gate detector of an object in.
the accept path is arranged to initlate the glving of a

customer credit.

8; Apparatus as clalmed in clalm 5, 6 or 7, whereln

the pre-gate and post-gate detectors are spaced apart , '
by a dlstance at least slightly greater than the ‘span \~/
of the largest coin to be accepted by the apparatus and
means are provided responsive to the pre-gate detector
81gnalllng the presence of one object when the
post-gate. detector signals the presence of. another

object for detecting an irregular condition.

9. Apparatus as clalmed in cla1m 8, whereln the
signalling by the post-gate detector of an obJect in

the accept path is normally arranged to 1nitiate the



downst r eam of the testing station for signalling the presence of an object
in the coin path close to the gate nechanism a post-gate detector |ocated.

in said accept path for signalling the presence of an object in the accept. P

path downstream of the gate ani ate detector being | 0cs
relatively" ngseLy'%0’§5Ta”ﬂBGhnechan|sn1and belng spaced fromthe geng
| ocation in:sa reat " Wi | 1" be when it i}
recogni zed as by aam.ﬂmtm,mm slightly greater than
the s an of ,the be actepgted by the |pparatus, and said This
S the replacene et Date 19/ 04/ 94 26 pre-gate and post-gate

det ectors being spaced apart from each ot her,cby a .di stance at | east
slightly greater than the span of said Iarge t coin, neans responsive to

the pre gate detecgoqiabopplbi Bistbfier” 65 o @] Stndahd 6 tne

‘post -gate detector “sign Is the presence o anot er object for-sensing a
first irregular copdeLgabe détledBaIof THROPFe¥ENLE bheaﬁ)r@b,ﬁ]@éie wiRireaher
signalling the presence of an object when an indication is provided of the
presence of anotheposbj-gatewidétievtdre iséghalg stk i @relsenceensf n@nother '
object is erranged-te inhibit or cancel the giving of a

customer credit.

k./ ' R 10. A cein'testing appabatus comprising a coin path, a
testing etation in said coin path including ﬁeans fer
indicating the presence of an object ﬁithin the testing
station, a_gaﬁe mechaﬁiem'in the eoiﬁ paﬁh downetream
of the testing station, the 'gate mechanism being
operable in response to the testing of an acceptable
coin fo'permit eccess for such cein te an aeeept'path
and otherwise ﬁreventing' such access, a pre-gate
detector located upstream of the gate mechanism and
downStream of the testing'station for signalling the
presence ef an object in the coin'path close to the
'gate.mechanism, a post-gate detector located in said
aecept path for signalling the presence of an object in
the accept path downstream of the gate mechanism, said
pre-gate detector being located relatively closely to
said gete.mechanism_and being spaced from the general
location in said coin path ﬁhereat an aeceptable coin'
will'be when it is reeegnized as being acceptable-by_a
distance at least slightly greater then the span of the

largest coin to be accepted by the apparatus, and said



a second i rregul ar condition—wherein the signalling of the presence of an

obj ect by the post-gate detector is arranged to initiate the giving of a

tomer credit, but mherelnl mul o0 the pre-gate detector _
nal-l.i.ng the prese of a m ﬁ post-gate detector signals
o _

ence of another object, Such divieng*of a custoner. credit

S

f.

"I nhi bith@tiheet Has repl acenent ShOOx Date: 19/04/94 27 7.

Appar at jn claim6 wherein, in response to the post- gate/-
detecto I e presence of an object cl osure of the gate. ’
mechanismis initiated. 8. Apparatua as clained in claimé or claln1?”
further conpr|5|ng neans for i nhi bi t# g such operation of the gate

mechani sm as._woul

- detector S|§ﬁ£%§¥%ea% e§€ﬁ S &5¢ ) i othe
upstream
pre-gate adeon SRSATEER) ﬁ?ﬁ%hf%% %%cieﬁen% %%2% PG TS |

-than the span of sa1d largest c01n, means responsxve to

i ndi cat es

.the pre-gate detector signalling the presence of an

object when the post-gate detector 31gnals the _presence

of another obgect for sensing a " first 1rregular

condition, and means responslve to the pre-gate

t t cce ath when the pre-gate
i Ces O g?‘é@?’%ﬁ i P& tWAGY 8ParFon

detector s1gnalling the presence. of an object when an

.1ndlcatlon is prov1ded of the presence of another

object withln the testlng station for sensing a second

irregular condition.

11. Apparatus as claimed in _claim 10, wherein the

signalling of the presence ef ~an objeet by the

post-gate detector is_normally arranged to initiate the
giving of a customer credlt; and wherein, in response

to the pre-gate'detec;or signalling the presence of an

= objecp'when'the post-gate detector signals the pnesenee

of another object, the giving of a eustomer credit is

inhibited.

12. Appanatus as claimed in eclaim 10 or 11 wherein, in

_Vresponse to- the post-gate detector 'signalling the

presence of an object, closure of the gate_mechanism is

initiated.

Y



28 9. Apparatus as clained in ¢laim8, wherein the inhibiting means is -
arranged to be responS|ve to the- pre alling the presence

P
o T
A

of an obj ect ated when a tested coin g "
constituting saigy gpgﬁ i”m ﬂ ﬂm ptable. 10. Apus

as clained in any I ng e pre-gate deted

conpri ses a:photo ﬁ iodet ect or |n the beam path of 'said

photoem tter, and e said beam path to traverse the coin path a

pluraK&gy of tlnes_at different locations. This Is the replacenent sheet
Dat e;” ™19/ 04/ 94 29 11. A coin testing apparatus for testing a range of

differently sized c ns [of0) L,sing at stln station for _testi a I n

for authenticity, ' realPPRGLAR A7 dPREIBRTadoRI%) GhallpFBends d&t

result indicates afkuﬁl{%ﬂk@rﬂtdo%p%fi's'ln ﬁ%a?i%a'}%rf MniBYti g @uEESESQrQPi&
of the gate mechanism as would pernit access to the
accept path when the pre-gate detector signals the
presenee of an obaect and the testlng station indicates
the 'presence of anothef object in the coin path

upstream of the pre-gate detector.

14. Apparatﬁs as claimed] in claim f3, wherein the
inhibiting means is'afranged to . be nesponsivé to the
pre-gate detector signalling the presence of an objeet
and to an accept signal generated when a tested coin
constituting said another object is fdund to be

acceptable.

15. Apparatus as .elaimed 'ih ahy of the preceding
claims, thepein' the pre-gate' detector cemprises a
photqemitter, a photodetector in the bean path oflsaid
photoemitter, and means to cause said beam peth to
‘traverse the coin path a plurality .df times at

" different locations.

'16, A coin festing apparatus for testing ejvariety of
differentij sized coins comprising a downwardly
inclined coin path along which coins to be tested are -

adapted te move under gravitational influence, a



sel ectively to- ohe of an accept. path and to a rej ect path dependi ng upon

t her "or not an accept signal is providedes—tte routing neans including a

e mechani sm normal |y obstructing access tmhe accept path and

permtt‘rﬂgml‘y—t"o—the r ﬂmmﬂu operable in response to an’

accept srrgllsineeimsaeah laced cess ath, the apparatus.
'furtﬁer st - gat e* det éct 8r Iocated in said accept path
downst rear"m chanismfor signalling the presence of an _.-
obj ect accep path, neans respon3| ve to said post-gate det 69{

Si gnal ling the presence of an object in the accept path for allocating
customer credit, a pre-gate det ect 028 ocat ed upstream of the gate mechani sm

and downst [eap the testing station. for signalling the presence of
an obj ect gla\BEn F AkleRstn @a’s‘faﬁqldhpéﬁtﬂ‘ {RE §&BELRECRAMPE MOmNd neans

ipetream croPnaRkepRER, JRbRnd T EE. BraPediBe, ofl AR S AAT ghror at on of
an accept ghgnabsiak 1844 | Do BRehAiLaRe" aaa'a%ﬁsicabrﬁc%gesm and

general ly simultaneously wth sard IS the re ement ¥t Dat e:
19/ 04/ 94 an@Omeans for routing a tested coin selectively to one

.of an accept path and a reJect path depending upon
whether or not an accept signal is provided, the
routing means including a gate mechanism disposed below ;_J
the lowermost end of the coin path so as normally to
obstruct access to the accept path for cOins falling
from the coin path after testing and permit access only
to the reJect path but operable in response to an
.'accept Signal to permit access to_the accept path, the
apparatus further. including” a pre-gate gdetector
located upstream of the gate mechanism by a distance no
greater than the span of the smallest coin to be"
_ accepted by the apparatus and downstream of the
location whereat an acceptable coin will generally be
when the corresponding accept Signal is generated by a
distance greater than the span of the largest coin to
be accepted by the apparatus, the pre-gate ‘detector
._thereby being responsive to coins and other like-51zed
objects stalled on the gate mechanism, and means
~responsive to said detector signalling the presence of
an object substantially simultaneously w1th the
production of ‘an accept s:.gnal for inhibiting such
operation of said gate mechanism as permits access to

the accept path.



post-gate detector signalling the presence of an object downstream of the
gate nechanismfor inhibiting the operation of said credit allocattng

mpans, said pre- oSt -gate det ecters—being spaced apart fro”"ég%%p .

ot her by a di stanc -&k mmﬂlghtly greater- than the span of the |ar
coin to be ac par at us, - jﬁ,ﬂ,’MﬂM tector being
| ocat ed’ upstre \ nechanlsn1 Ereater than the

span ot t he sy 0 be accepted by “t hb abpay atrus and downst r eam of
t he g eral region wher eat an acceptabl e coin is when d correspondi ng
accept S|gnal is generated by a distance gré&fter than the span of the

| argest coin to be: accepted by the apparatus. 12. A coin testing
apparatus substantlal | # c@dtheiestingsapparatys t for etesthoe aorange of

nyi n r Thi s t.he repl acenent sheet Date: 19/04/94
acconpa ying d amnﬂ%%feren%ly sized coins comprising a testing station

for . testing a'.coin for -authenticity, means for

providing an accept Signal if the test result indicates

an authentic coin, and ‘means for routing a tested coin

selectively to one of an accept path and to a reject

path depending upon whether or not an accept signal is

% - provided; the rcuting means including a gate mechanism
normally obstructing access to the accept path and
permitting access only to the reject path but operable
in response to an accept signal to permit access to the
accept path, the apparatus further including a
post-gate detector 'located .in .said accept path
downstream of the gate mechanism for signalling the
| presence of an object in the accept path, means
responsive to said post-gate detector signalling the
presence of an object in the accept path_for allocating
a customer credit, a pre-gate detector located upstream
of the gate mechanism and downstream of the testing
‘station for signalling the presence of an object
. between the testing station and the gate'mechanism, and
means responsive'to said pre-gate detector signalling
the presence of an object upstream of the gate
mechanism generally simultaneously with generation of
an accept signal for inhibiting operation of said gate

mechanism and generally simultaneously with said
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30
post-gate detector signalling tne presence'of an object
downstream of the gate'mechaniSm for inhibitingdthe
operation of said'-credit allocatlng means,‘ said
pre-gate and post-gate detectors being spaced apart

from each other by a' distance at least slightly greater

‘than the span of'the largest coin to be accepted by the

apparatus,' said pre-gate detector 'being located

upstream of the gate mechanism by a distance no greater

than the span of the smallest coin to be accepted by |

the apparatus and downstream of the general region
whereat an acceptable coin 'i's 'when a corresponding
accept 31gnal 1s generated by a dlstance greater than

the span of the largest coin to be accepted by the

apparatus.

18. A coin testing apparatus sﬁbstantially as

herein described with reference to the accompanying

‘drawings.
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