coi rage assenbly conprising one or nore coin storage containers. The
invention is particularly but not exclusively applicable 5 to containers
i ncorporating mechani sns for dispensing coins therefrom Such containers
are often used in coin handling apparatus such as is found in vendi ng
machi nes, change- giving machines, etc. Coins inserted int S
are directed to one or nore contai netrd= There is a separaté?iégaijgf for
each coin denomination which is to be stored and the coins are stored in a
stack In e C e of such containers enables the machine to
di spense c ig é*ﬁgigﬁaﬁﬂéﬁg?ﬁfng operation. Also, 15 storing different
denom nati on coi e containers nakes_ it easier to count the
coi ns when the cgf¥%€ng?gé§§€g%nﬁ?¥%€es ﬁa 3v8?§§ ?ﬁ@rﬁgﬁdaFﬁ?mﬁ;Xual
separatio | f e S tio s desired. 20
Tedtpt 161 4 TE5E P HPQTLO8h! 08Srhbe Hsntégﬁgf:grregpg

Once t he contal ner col ns arenorm a €éd to the

cont ai ner fﬁﬁéﬁf@&ﬁaﬂsdﬁittfé@ﬂafﬁyabﬁﬁsﬂaexexoﬂugﬁ@éiytQpﬂiisaﬁlaﬁ whet her

the container is full, 1t is conventional to provide a’sensor I C
provi de&&s acigimtaihenst inwcsipsra®ingoneshanibshe €6Ptaispeénsing
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coins therefrom.

Such containers are often used in coin handling
apparatus such as is found in vending machinee, change-
giving machines, etc. Coins inserted in the machines

10 are directed to one or more containers. There is a
separate container for each coin denomination which is to
be stored and the coins are stored in a stack in each
container. The use of such containers enables the machine
to dispense coins in a change-giving operation. Also,

15 storing different denomination coins in different
containers makes it easier to count the coins when the
containers are emptied, and avoids the need for manual

— separation of the different denominations if such
separation is desired. |

20 Once the container is:full, coins which are norm-
ally directed to the container are instead delivered
to a cashbox. In order to determine whether the container
is full, it is conventional to provide a sensor which
proﬁides a signal when the stack of coins in the.container

25 exceeds a predetermined level. The sensor is positioned



25 exceeds a predeterm ned | evel . The sensor is positioned -2- at that
| evel so that as the level is reached by the stack the sensor provides a
def'ection signal. Inductive sensors have been used for this purpose,
because they are inexpensive. However, one difficulty 5 with this
arrangenment is that in sone cases a coin entering the container or storage
tube may cone to rest in an upright orientation on the stack, instead of a
hori zontal orientation, especially if the cgntainer is nearly full and the
coin does not fall far enough to 10 build-up a substantial velocity. This

could result in the upright coin being spaced fromthe sensor by a distance

whi ch exceeds the range of the sensor. Although the fact that the coin is
positioned in anakpthgitt levednsat thatnaghtheoleveleif raackedrivpl es 15
because the coin would probably eventually settle in the correct
orientation as t§&acky gheosensorspronidesr sadetectibenf sigeaknple to the

vi bration caused by di spensing the coins, the fact that the coin has not
been sensed woul d mean E §P°§Hy3556§é&E§nPPyelh§§FtBIeQOf%§|ﬁ%i%fp¥¥ﬁp%%me

nom nati on r
denormi nation wou %cg%s%et g% ggetgnexpensive. However, one difficulty

5 with this arrangement is that in some cases a coin
entering the container or storage tube may come to
rest in an upright orientation on the stack, instead
S ' of a horizontal orientation, especially if-the container
is nearly full and the coin does not fall far enough to
10 build up a substantial velocity. This could result in '
the upright coin being spaced from the sensor by a
distance which exceeds the range of the sensor.
Although the fact that the coin is positioned in
an upright orientation might not itself cause problems
15.because the coin would probably eventually settle in
the correct orientation as the level of the stack
decreases, due for.example to the vibration caused by
dispensing the coins,'the fact that tnelcoin has not
been sensed wouid.mean that any subsequently-inserted _
20-ooins of the same denomination would be delivered to the
oontainer and this could cause jamming_before the coins
have had the opportunity to settle down to the correct
positions in the container.
There are forms of optical sensor which could

25 be used in place of the inductive sensor and which would

3



 container and this could cause jamm ng before the coins have had the

.forms of optical
uctive sensor and which woul d

gggfrtunity to settle down to the correct positions in the container. There
d

sensor which could 25 be used in place of the -
-3- detect a coin in the upright

L]

+

orientation. However, these are less sinple to nount to the contai nef,

particul arly because one or
needed. 5 According to one aspect of the present invention,

more |ight paths through the container are

there.

I's provided a coin storage assenbly which conprises a contai ner for storing
a stack of coins and which-has a s®asor for detecting when the stack
exceeds -a predeter- nined |level so that overfilling of the container and

10 janming of the assenbly can be- prevented in response to said
detectign, wherei-n the contai ner has a reglon into which coins are

const r aPf&EE03t LRI In dhie MprdEhty ordgafk _
sensor 278 18es] suligdeles, nfBhE Fol tas HoniA s marlen At iys o

10

15

20

25

thenst HuWewsr s khesg coin while

t he

dai d region
and SUpB@therMnehGrSﬁéﬁ*ﬁlight paths through the container are

‘needed.

According to one aspect of the present invention,
there is provided a coin storage assembly which comprises
a container'for storing a stack of coins and which has a

sensor for detecting when the stack exceeds-a predeter-

'mined level so that overfilling of the container and

Jamming of the assembly can be prevented in response to
sald detection, wherein the container has a region into

which coins are constrained to travel edge-first to reach

'the stack, so that a coin while in the region is in a pre-

determined orientation, and wherein the sensor is
arranged to detect a coin which is 1ocated in said region
and supported by the stack. ' '

The invention enables rery reliable sensing of the
coin stack reaching a certain level, because the next

coin to arrive is made to occupy a predetermined'position

~and the sensOr is arranged.to detect a coin wnen in that

predetérmined position.

The sensor is preferably positioned in proximity to"

the face of a coin located in the entry to the container.



_ The i nvention enables very reliable sensing of the coin stack reachi ng
certain | evel,, because the next coin to arrive is made to occupy a [C}ﬁn
predet er m ned p05|t|on 20 and the sensor is arranged to detect a coin P
in that predetermn ned position. The sensor is preferably positioned in '
prg{nnlty to the face of a coin located in the entry to the container. 25
The above arrangenent ensures that a coin in the entry wll be
detected, so that if the level of the stack of coins is such that a coin
remains in the entry, then a control device can detect this using the .
sensor and can 5 arrange for further coins to be directed el sewhere. The
sensor is preferably inductive, but the adygpn- tages of increased
reliability of sensing would al so be achieved if other forms of sensor,
such as optical, were used. An arrangenent enbodyi ng the i nvention will
now

The above arrangement ensures that a coin in the
'entry will be detected, so that if the level of the stack
of coins is such that a coin remains in the'entry, then a
control device can detect this using the sensor and can

5 | arrange for further coins to be direcﬁed elsewhere.

The senéor is preferably'inductivé, but the advan-~
téges of increésed reliability of sensing would also be
achieved if other forms of sensor, such as optical, were

used.
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be described by way of exanple with reference to the acconpanying draw ngs,
ii‘u ich: Figure 1 is a schematic perspective view of a 5 coin storage
g@?nbly according to the invention; Figure 2 is a side elevation shomnng .
-part of a container of the storage assenbly of Figure 1; Figure 3 is a
partial view of another container of the assenbly; 10 - Figure 4 1is a’,.
schematic view of the interior of the upper end of the container, and -
Figure 5 is a sectional view ofaagyspen3|ng mechani sm. of the cont ai ner
Referring to Figures 1 and 2, the Toin storage assenbly 2 of the present
enbodi ment is positioned beneath a coin separator (not shown). The

separ at or 1 ecel 4gSabr i anuak dfbOky £k NELINL AlehEYSn DFEM Shoy tested and

found to be genul ne, separates e different denonlnatlons of coins in

or der tobéehé¥6£ii>€8”by| ﬁa?eéﬁeékhiﬁﬁléuﬁﬂ{:u PaEEPERSe 4t Ochdie coin storage
assenbly. The assenbly of the present enbodi ment conprlses 10 a plurality

of, "and aacbiapanpaﬁgl GvaRking8seihOwhich:

4

Figure 1 is a sghematiC'perspective view of a
5 coin storage'assembly_aécording to the invention;
Figure 2 is a side elevation'showihg part of a
container of the storage'assembly of Figure_1;
Figgre 3 is a partial view of enother container \_J
of the assembly;
10 Figure 4 is a schematic view ofithe interior
| of the upper end of the container; and
Figure 5 is a sectional view of a dispensing

mechanism of the container.

e ——— - e+ .
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storage units 6. Each unit 6 has a storage space 8 for storing a stack 10

akso recei:ve coins fromthe supply passage 4, and an 15 addi ti onal

of coins received froma supply passage 4, a secondary passage 12 which ca&i:>

passage 14.° The stacked coins in the storage space 8 can be di spensed one

at "a tinme by a dispensing nechanismgenerally indicated at 16. Coins froma

suppl y passage 4 are normally 20

the storage space is full they are instead delivered to the secondary
passage. 12, which |eads to a cashbox. In Lﬁb.present enbodi nment, the

secondary passages 12 lead to = separate cashboxes. A gate 18 determ nes
whet her the coins froma

_ upply passage.4 go_to the stora .
'secondary passage 12. E%‘Efle 9 Bﬂﬁ? %%E%ggé i‘l‘s rECe??/%sgcgjcﬂ M 9538E 5
_ ; o0 Thesn por . ;
Wh oh the. appar <EHSTETRof TEqt? cirraent pmiedtiend 1R8N ne
routed by the adﬂéﬁé?@ﬁll agé‘ée%%%?%%ﬁ?w% f] g:'?gf %ﬁo&ﬁﬁf‘b%ﬁévsga&%{m n

cashbox.

In the pre

10

15

20

erre
receives from a validator coins which have been

testéd and found to be genuiné, and separates the
difféfent denominations of coins in order to deliver
them via respective supply paSSages 4 to the coin
storage assembly.

The assembly’of the'present embodiment comprises
a plurality of, and ih this particular case four,
storage units 6. Each unit 6 has a storage space
8 for storing a stack 10 of coinslreceived.from a
supply passage 4, a secondary passége 12 which can also

receive coins from the supply passage 4, and an

additional passage 14.

The stacked coins in the'storage spacé 8 can
be dispensed ohe.aﬁ a time by a dispensing mechanism
génerally indicated at 16.

' Céins from.a sﬁpplf'passage 4 are ﬁormally
delivered to the sﬁoiagé'sbace'B:'but if the storage
sbace is full they are instead delivered to the

secéndary passage_12,”whi¢h leads to a cashbox. In the'

present embodiment, the séconda;y passages 12 lead to

delivered to the storage space 8, but

i f

e, space 8 or the

a



10 the additional passages 14 is used to route coins which have been
' d by a validator to an exit slot for retrieval by the user of the -
Each unit 6 is forned in two | ongitudinal halves. Figure,2

Shows™ t
i nj ecti

nould, with the halves |inked together

22 so t

storage space 8 is cylindrical,

It is i

5

10

15

20

he Ieft-hand hal f of one of 15 the units. Each half is forned by

on moul ding. If desired, the two halves could be fornmed in a single

by a flexible hinge along the edge ‘w

hat the hal ves can be readily closed to formthe storage unit 6

after ejection from 20 the nmoul d.¥ The hal ves are fastened together by
screws through bosses 24. The storage space 8 is forned between an outer
wal | parsepifratied cashboxes walll gatie 138 dethemimesnwheyhpastage 12
bet ween-the inner wall part 28 and a further inner wall 30, and the
addi ti oralinsasyage al 4upp lyetpassagehd wal lto3@hansdtarager spakke 32. The

for chach @dditional passage 14 receives c01ns
a respective separator passage 20. These coins may be
of a dgnpmination which the apparatus‘is.not required
to dispense, and the coins-may be :outed by the
additional passages 14 to separate cashqués, or a

common cashbox. In the preferred embodiment, one of

‘the additional passages 14_is used to route coins

which have been rejected by a validator to an exit
slot for retrieval by_tﬁe user of the appaﬁatus, |
| . Each unit 6 is formed in two 1on§itudina1

halves. Figure 2 shows the left-hand half of one of
the units. Each_half is formed by injection moulding.
If desifed, the two halves could be formed in a single
mould, with the halves linked together by a flexible
hinge along the edge 22 so £hat_the halves can bé reédily
closed to form the storage unit 6 after'gjectiqn-from
the mould; The halves are fastened together by scréws
throuéh bosses 24. _

.The sﬁorage_space 8 is formed between an-oﬁter
wall part 26 and an inner wall part 28. The secondary
passage 12.is formed.between-the inner ﬁall part 28 ahd

a further inner wall 30, and the additional passage 14

.is fornmed

and has a dianeter which is slightly
greater & I theatsesondaryc Massage diided to be stacked in t he space.

5

nt ended that the unit 6 be usable with coins qf. v%rlous di aneters.
However,

L 4



substantially different dianeters, other units 6, having different diameter
storage spaces .8, would be used. Figure 3 shows part of another such unit 6
ha¥ing a 10 reduced di aneter space 8 for snaller dianeter coins. This '
be achi eved sinply by changing an insert in the injection nould used t
forgthe container units, so that the wall part 26 remains of the same

t hi ckness, but wall part 28 becones thicker. This arrangenent 15 ensures

that the left-nost edges of the coins in tYe stack 10 (as seen in Figure 2)
are always at substantially the sane position irrespective of the dianeter

of the coins; this sinplifies e_design of the dispensing nechanism 20

The cont ai ner un??t qg E%%uVE&Qiﬁ°p8§gtPoﬁe&F wadlt dg-end by a screw

th h hol e 38 in, ' t t 40, I, € ' i ned face
b?tgfngd Si Ey arly | ﬁ%re‘ég%f'»?_%sé sPage, Lﬂs4f?r‘§}1§*flﬁ£%2ef§§n; Cofa%ig; s
0 :

engaging with nﬁ??%%g%%?tVggéﬁoﬁga%igaéﬁggu gggégg %ﬁ%ﬁ S gﬁhfg %%e- 9

The coins from tde; SePPh¥YeRE8d206- Be’ 82GRBXERC1n the space.

5 - It is intended that the unit 6 be usable with

.coins of various diameters. ﬁowevér, for coins of
substantially different diamete:s,iOther ﬁhits 6, having
S different diameter storage spaces 8, would be used.
_Figufe-3-shows part of another such unit 6 having a
10 reduced diameter.épace's'for.smaller diameter coins.
This can be aéhieved simply by changing an insert in thé
injection mould ﬁsed to form the container unité, sO
:that the wall.part 26 remains of fhe same thickness,
but wall part 28 becomes thicker. ' This arréhgement
15 ensures that the left-most edges of the coihs in the
'stack'10 (as seen in Figure 2) are always At éubstantialiy _
‘the same position irrespective of the diameter J% the
_&JNJ ' coins; this simplifies.the design of the dispensing
.mechapism. | | |
20 - - The éohtaingr unit 6_is.secured in.position at its
top end by a screw.throuéh a hole 38 in a mounting
structure 40, which has an inclined face engaging a
- similarly inclined face of a wall 41 of the separator.
At its bottom end, the container unit is located by a
25 boss 34pand hook 35 engaging E}Eh matinglportions of an

enclosure case (not shown).
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stor ~space 8 via an entry 42. The entry 42 conprises a narrow space. 44 ¢
bet wal | 46 of the separator and a |edge 48 at t he upper-end of the -

i nn | 28. The 5 shape and.size of the space 44 are such that ‘coins can
pass ough the space only if they are travelling edge-first. \WWen the "
stack 10 reaches a certain level (which will be different for coins of . .
different dianeters), 10 as shown in Figure 2, the next coin 50 to be -y
deli-vered through the entry 42 w | to rest on the top of the stack,

with its upper edge supported on the H edge 48. The coin 50 is supported in
a general ly upright, but inclined orientation with its centre of gravity 15
| ocat ed over theT@ﬁa&PIHS fpom nvlee osYPP Y | Paesage | dtrepplrthelge 54 of the
outer wall 26 assists in guiding the coin 50 to this orientation. An . -
|nductlve5§@ﬁ§6ﬁ-§QQQ§lﬁnHﬁQxFWrPQFﬁys%%ardT%ﬁ eREEYicH2 COMRY SRS that it
wll be in proximt o the face of the ¢ The sensor 20 52 is able
to detect at%érﬁroé’sé@e? f‘“‘:&??\ ‘S%e’e\h"i'c‘ﬁa}ﬁdlpﬁa‘?ﬁsﬂf’ﬁa?e?ﬁéag?’c')r%% space 8
is full, whi,ch det ctlo is reliable,because 0Si he | ast coin
to enter £hdS gt § i PR R (25 gﬁeb. % %# gﬁ %??on of the
entry 42 Eﬂa%% %ﬂ%‘& £¥1\%téhérgbgééck4lgre2§uch thatléofngoégnls now

di spensed
pass through the space only if they are travelling

edge-first.
When the stack 10 ieaches-a'certain-level-(which
will be differeht for coins of different diameters), - N~
10 as shown in Figure 2, the next coin Sb.to be delivered
through the entry 42 will.come to rest on the top of
thé stack, with its upper edge supported 6n the ledge 48.
| The coin 56 is supported iq a generally.upright,
but inclined oriéhtétion with its centre of gravity
15 located over tﬁe staék.10. An inwardly-inclined, flat
upéer édge 54 of éﬁg outer wall 26 assists in guiding the
coin 50 to tﬁis orientation. An inductive sensor 52 is
mounted in the separator in such a position that:it will N
be in proximity to the face of the coin 50. The sensor
20 52 is able to detect the presence 6f coin 50 which
-indiéates that ﬁhe storage space 8 is full, which detection
is reliable because the position of the last coin to
._enter the storége space ié predetermined by the cbnfigur-
ation of the eniry 42 in co-operation with the stack 10.

25 If a coin is now dispensed



& .

-10- fromthe stack 1Q, so that the top of the stack noves down by a
diistance corresponding to the thickness of the dispensed coin, the uppe :
edde of the coin 50 will no longer be supported by the | edge 48, and tggggfi
coinnw !l then fall directly face-down on the top of the stack. - Fig
schepatically shows in nore detail the interior configuration of the upper
end of the storage space 8. The inclined portion 54 is joined to the inner
sidewal I s of the storage space 8 by curved 5 portions 56. . The portions
56 formparts of a surface of a notional coﬁ@ehaving a downwardl y-directed

apex and an axis gonceptd isctal‘@kt hlot'h%}o ‘%Ihr?tth%h%t RopIB£SRACE sBacRSAYYLEY T hat

the stack 10 is at a farrly Tow level, e edges of a coin entering the
storage space 10 gowh Wy la @GR dTHespbnainiga¢es the, tWitkhews! | tend to
flip the coin about a horizontal axis as i'ndicated by the arrow A so that
the coin will tensk ndle dispemsecdgdnihand upperdedge bifetheackih050

will no longer be supported by the ledge 48, and the
5 coin will then fall directly face-down on the top of

thé stack.



Refaﬁggag again to Figure 2, the inter-engaging 15-:3urfaces.of the .
m)un'structure 40 and the support wall 41. are inclined so‘that they

are stfstantially parallel to the coin 50. The purpose of "this arrangenent

is to conpensate for possible variations in the |length of the container

unit 6,.caused for exanple by different rates of 20 shrinkage during the
injection noul ding of the container. The unit 6 is fixed at its bottom end,

so that any variations in the length of the unit will result in slight
variations in the height of the top [df the unit. However, because of the
inclination of the engagi ng surfaces between the mpunting structure 40

and the support Ragpre1d gebempticpdh¥eshryist iR mergrdetril heheipper- end of

the unit 6 will result in s1L8ht hapges 'in the_hori zontal positioning. of
the upper BRETiST CORRigBTBLAPP off EBE BPPER SOcOF FRRCETRFAFRL ¢ he

SePar | OLoBEbVEET B, SRR EheAZoBRY A" HES, TErA0E B8 fpeD 1 constan
oo thebesBBLELTY o GHbs00Ealg oo Bopl EErER050! 10 s aces of
parakl el portions 56. The portions 56 form parts of a surface
of a not;onal cone having a downwardly-directed apex
‘and an axis concentric with that of the storage space
8. Assuming that the stack 10 is at a fairly low
level, the edges of a : coin e#tering the storage space f\i
10 8 will engage the curved surfaces 56, which will tend
' éo flip the coin about a horizontal axis as indicated
by the arrow A, so that.the coin will tend'npt to be
on edge when it lands on the stack 10.
| Referring again to Figure 2, the inter-engaging
15 surfaces of the moﬁnting structure 40 and the suppért
wall 41.are inclined so that they are substantially
parallel to the coin 50. The purposé of this arrangement
is to compensate-fo: possible variations in the length of the !ﬂ;)
container unit 6, .caused for example by'differeht.rates of
20 shrinkage during the-injection moulding of the container._'
_ The unit 6 is fixed at its bottom end, so that
any variations in the length of the unit will result
in slight variations in the height of the top of the

unit. However, because of the inclination of the engaging



to the coin 50, rather than both of these surfaces. As shown in Figure 1,
the gates 18, of the four storage units 6 are all mechanically connected 15
toget her, and-:indeed nay be integrally formed. The gates all have a comon-
actuator, -swhich is a solenoid 60. The gates are all pivoted about a.
comD¥ axis 62 | ocated near the upper ends of the gates. Wen the sol enoid
60 is de-energi zed, the gates 18 adopt the positions shown in phantomin
Figure 2. Inthis 5 position, the gates do not obstruct the travel of
the coins fromthe supply passages 4, which-t¥kerefore all fall.into the
respective secondary passages 12. \Wen the solenoid 60 is-energized, the
gates all nove tbsubk€apesi beéweehothei noantingl stescturd 040 andutles 2.

Coins fromthe supply passages 4 are thus deflected by the gates 18 toward
the entries 42 of suppostowadd dpaceny8differencesi infthe cheight |9fhgthee

sol enoid 60 operates as follows. The eircuit receives signhals 15 froma
val:i dat or to indi 8gPert gaddefofhRabRdks6oVitdi Fesubtein el it cBaNISI UM ng

that the-coin is of a degoninatiog which is stored in one of the storage
units in the horizontal positioning of the upper end.

5 The overall effect of'this is to ensure that the
separation betweén the sensor 52 aﬁd the face of the
coin 50 is constant irrespective of minor variations

W, in the length of the unit 6.
A similar effect could be.achieved if only one

10 lof the inter-engaging surfaces of the mounting structure
40 and the support wall 41 were to be inclined'parailel
to thé coin 50, rather than both of these surfaces.

As shown in_Eigure 1, the gateé 18 of the
four storage units 6 are all mechanically connected.
15 together,_and ihdeed may 5e iﬁtegrally_formed. The.gates

all have a common-actuator, which is a sblenoid 60.

m o asmme A ay A e s m e s = e -



6, . circuit checks the appropriate sensor 52 for that unit to determ ne
wh r the storage space 8 of 20 the unit is full. AsSumng that the -
unit”is full, the circuit ensures that the gates 18 are all in the position
“shown in phantomin Figure 2 before the coin arrives at the respective gate
by de-energizing the solenoid 60 if it is not already de-€energized. The
circuit also resets a tiner, and is arranged so that the sol enoid 60 S
cannot be energized until at |east a predeterm ned amount of tine has

el apsed, which anmount is such as to_%g§ure that the coin will have passed .
the gate 18 before 5 t he sol enoi d:60 can be energized. If then a further

coin is tested @X%t Qg}%gl ggghgg_lgg%eggd?%%@e%oéoﬁg?%gat lon stored in

one of the units far sum ng the senso for that unit

i ndi cat egot ha; gL Sq 8.4 1 ' the circuit
W || -det grzmﬁﬁéa{;ﬁgt ﬁtéﬁg gg?eﬁ §r6%ﬁ§ gﬁ d&/ﬁl;ée ée%%%%? zgwdh?é\%er to direct

that coi goi@nbid Sboﬁ.ggéeséﬁé??ik@&’?Vﬁﬁe gdtdHer Pragsst ntheoi n was directed
to the secondary passage 12 within a predeter- mned amount of time.prior

to the apoky@liont shewiASin phantoh f£niPRiguten2!helenshis zation of the
SOlgnOIdpggition; the'gates.dq not obstruct the traﬁel of
the.coins from ﬁhelsupplyuéassages 4, which therefore.
all fall into the respective secOndary passages 12.
| Whep the solenoid 60 is'energized, the gates o
~all move ﬁb the position‘shoﬁn in solid lines in
10 Figure 2. Coins from the supply passages 4 are thus_.
deflecéed by the §ates 18 toward the entries 42 of
the storage spaces 8. _-
The circuit fdr controlling the solenoid 60
operates és follows. The circuit receives signais
15 from a validator to indicate_the denominations of coins
received thereby. Assuming that the coin is of-é
denomination which is stored in one of the-stofage units
6, the circuit checks the appropriate sensor 52 for : | \ﬂ;i
that Qnit to determine whether the storage space 8 of o
20 -the'unit is full. Assuming that the unit is full,
the éircuit ensures that the gates 18 are all in the
position shown in phantom in Figure 2 before the coin
arrives at the respective gate by de-energizing the

solenoid 60 if it is not already de-energized. The circuit



is delayed until that predetermni ned anount of. time has el apsed. '
Acceordingly, the gates 18 mght still be in the position shown in phantom
in Figure 2 by the time the present coin arrives at the gate, in which case”éég
20 . the coin will be directed to the secondary passage 12 instead of to _
t he EfOrage space 8. This however,.is not of any serious disadvantage. The
sol enoid 60 is de-energized at a predeterni ped anount of tine after the
detection of the coin which was - 15 - i ned for the storage space 8.
However, if a further coin is inserted into the validator, and it is
determ ned that thilsoskesketisba tdémereraddt bsaaseangedr o ptlsstigehd 2soldremid
the solenoid 5 60 is de-energized (as before) in sufficient tinme for the
gates to have nové@ cennhé pesenevgig@dwantihlpatnleastna pyedetermbiede t he
arrival of this subsequent coin. This_may result in prenature de-

energi zati on of tBAEOYBLeRSi §ime, hag eharsed. t Whichamount ig sech s e n

costined Lo e ShShALe ARRCEng L3 4oL Y b Sk eRta Bl SO Bl e
| | - 5 the solenoid 60 can be energized. o ' '
' If then a further coin is tested by the validator
! and found to be of a denomination stored in one of the
units 6, and further assuming that the sensor 52 for that
unit indicates that the storage space 8 is not yet full,
10 then the circuit will determine that the solenoid 60
should be energized in order to direet that coin to
its storage spaee. Howeﬁer, if the preceding coin was
directed to the secondary passage 12 within a predeter-
mined amount of time prior to the arrival of the
15 present coin, then the ener;ization of the solencid 60
is delayed until that predetermiﬁed amount ofetime has
_ elapsed. Accordingly, the gates 18 might still be
\~ . in the position shown in phantom in Figure 2 by the time
the present coin arrives at the gate, in which case '
20 the coin'will be directed to the secondary passage 12
-._instead of to the'sﬁorage 9pace 8. This however,
is not of any serious disadvaneage. |

The solenoid 60 is de-energized at a predetermined

amount of time after the detection of the coin which was



occnl-y in the relatively rare instances in which coi.ns destined for
storage spaces 8 are followed very 15 quickly by a coin intended for a -
secondary passage 12. It will be appreciated fromthe above discussion
that, by the tine a coin originally intended for the storage space 8-
arrives at the gate 18, the gate 18 could in fact be noving toward or away
fromthe position 20 shown in solid lines-in Figure 2. This could result
in the coin being trapped between the gate 18 and the wall 28. However,
because the gates 18 are. pivoted abut an axis which IS upstream of the

coi n-defl ecting surfaces of the gates 18, the subsequent de-energization .
of the soldesdiithed0 fioir thier e¢orlaget sppred8coin as the gate 18 noves back to
the position shown in phantomin Figure 2. If the gate 18 i $ novi ng away
from the positioliowevershdvina furshed ceassisnipsgyted2intactbei n ni ght
cone to rest on top of the edge 48 of the wall 28. However, the next time

the sol endiadifatos e @ddyiiteds @ﬁéegﬁééeésfﬂPFltkﬁécﬁh?ﬁldcb¢n toward the
SL0r90° oSS B Gl | Sk bl ds bl Thended deadl 021Lgn,g' (he 10
- 5 60 is de-energized (as.before).in sufficient time for
the gates to have moved to the position shown in
phantom in Figure 2 before the érrival of this
subsequent coin. Thié'may resulﬁ in premature de-
energization of the solenoid 60, so that in this case o S’
10 also the coin destined for thé storage spaée 8 is
delivered instead-to the Secondéry paésage'12. Again,
" this is of no particular disadvantage,'bécause it will
occur only in the relativély rare instances in which
:_coins destined for storage spaces.s are followed very
15 quickly by a coin intended fara secondary passage 12.
It will be appreciated from the ébove discussion
that, by the time a coin origihally intended for the
storage space 8 arrives at fhe gate fs,'the gate:18 \ﬂ;/
could in fact be moving toward or away from the position
20 shown in solid lines in Figure 2. This could result in
the;coin-being trapped between the-gate 18 and the wall
28. However, because_the'gates'is aré.pivotéd about
an axis which-is upstream_df the éoin-deflecting

surfaceé of the gates 18, the subséquent de-energization



'a S|nple but effectlve way in.which two or nore gates can be operated by a-

common act uat or wi t hout producing jamrng or overfilling of coin storage \
spaces, but which nevertheless allows for the arrival of coins in 15

rapi d succession. The di spenser nmechanism 16 is shown in nore detail in

Figure'5 The unit 6 has a base plate 70 | ocated underneath the stack 10 of

cois and provided with an aperture 72 whi- zkis offset fromthe | ower end

20 of the storage space 8. A slide 74 e3@®-slide horizontally between the .

bottom of the stack 10 and the top of the base plate 70. The slide 74 has

an aperture 76, and is biased by a spring 78 to the left as seen in Figure

5 so that the aperture 76 overlies t he aperture 72 I n the base plate 70.

To di spense a 00|ﬁ ts soI n order nove
e-Pf

d
O A RS T ST ES R TR RN e AT R e L S
10 of h t 76,
andoprgfggfs s||§ﬁ%§$?§g§§%e§ﬁ Q?knt%fgkﬁeggﬁ%g%uréﬁﬂ¥ﬁg engﬁl g{?L:

solenoid is relegﬁeﬁlﬁﬁrghgg the slide shifts back toward the ' Ieft,
brlnglng the coin in e aperture 76 over the

If the gate 18 is moving away from the position
5 _shown in solid lines in Figure 2, the coin might come
to rest on top of the edge 48 of the wéli 28. However,
| the next time the solenoid 60 is energized, the gate
- 18 will knock the coin toward the storage spacé 8
(which.is'the originally-intended destination of the
10 coin). -Accordingly, the described arrangement provides
a simple but effective way in which two or more gates
can be operated by a common actuator without producing
jamming or overfilling of coin storage spaces, but
which nevertheless allows for the arrival of coins in
15 -'rapid succession.
The-dispenSer:mechanism 16 is shown in more
\¢rj | | detail in Figure 5. The unit 6 has a base plate 70
| located uhderneath-thg stack 10 of coins and provided
with an‘aperture-72 which is offset from the lower end
20 of the storage space 8. A slide 74 can slide
. hbrizbntally between the bottom of the stack 10 and the
top of the base plate 70. The slide 74 has an aperture
76, and is biased by a spring 78 to the left as-seen in

Figuré 5 so that the aperture 76 overlies the aperture 72



f

end” of a designator nenber 80 which is hel d against the | ower end of the
desi gnat or nenber 80 is selected from
range of nenbers in accordance with the thickness of the coins to be

“ wal 'l

a ure 72 so that the coin can fall through both 10 apertures in‘ordef
to be dispensed. The second- |owernost coin in the stack 10 is

I

nted frombeing noved by the slider by its engagement with the-lower -

26 by the spring 78. The 15

&~

di spensed. Al though the assenbly referred to herein has been described as

being used with coins, it is of course 20 possible to use it for other

items of simlar shapes and sizes QQ#coins, for exanpl e tokens such as are

comonl y used in anusenent machines,” and the term"coin" is intended to

cover sugh {HeBase pratd 7d-A MS disperBeCd RoihQr a08caep8Rl Y Which

conprises a container for storing a stack of coins and which has a sensor

for detegging when tiie ererdd AR aofl oridl edehmdive Fhecdliawel
overfilling of the container and 5

‘prevent et ito rdspanisghtt so that the aperture 76 is underneath

10

15

20

the stack 10.of coins. The lowermost coin in the stack
enters the aperture 76, and projects slightly above the
top of thé aperture. The énergy to the solenoid is
released so that the slide shifts'back'toward the
‘Left, bringing the coin in the aperture 76 over the
aperture 72 so thét the coin can fall through both
apertures in order for it ﬁo be dispensed. The éecond-
lowermost coin in the stack 10 is prevented from being
moved by the slidef'by its engagemeht_with the lower
end of a designator member 80 which is held against the
lower end of the wall 26 by the spring 78. The
designaﬁor member 80 is selected from a range of mémbers
in accordance with the thicknesS[of the coins to be
dispensed.

| Although the assembly referred to herein has been
described as being used'with coins, it is of course -
possible to use it for other items of similar'éhapes
and sizes to coins,'for.example tokens such as are
commoﬁly used in amusement machines,-and the term "coin”

is intended to cover such items.

so t hat
jamm ng of the assenbly can be
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said detection, wherein the container has a region into which coins are
constrained to travel edge-first to &eagﬂzgggzéggggﬁaggﬁthat a coin while.
i¥ the région is in a predeterm ned orientation erein the sensor g
10 arranged to detect a coin which |m regi on and suppor@
by.the stack. 2. An assenbly as cl ai ﬂnm"g aﬂiﬂ”@hereln t he sensor i
abl'&.to detect the presence of the coir wit houts ki hg physical contact -
therewith. 3. An assenbly as claimed in-claim2, wherein the sensor is of

t he inductive type. 20 4. An assenbly as claimed in any precedi ng
claim wherein the sensor is positioned-18e that it is in-.proxinmity to
the face of a coin in said region. -19- 5. An assenbly as clainmed in any

preceding claim wherein said region is arranged so that a coin in the
region is supported at an orientation ‘'substantially displaced from
the horizontal . 5CBAIMAtassenbly as claimed in claims, mhereln sai d region
Is arranged so that the coin is supported with its

1. - A coin storage assembly which comprises a

container for storing a stack of coins and which has a

; sensor for detecting when the stack exceeds a predeter-

mined level so that.'overfilling of the container and

i_z ' 5 jammingiof the assembly can be prevented in response to
said detection, wherein the container hes a region into
which coins aré constrained to travel edge-first to reach
_the'steck, sc that a coin while in the region is in a
predetermined orienﬁation, .and ﬁherein the sensor is

10 arranged to detect a coin which is located in said region

and supported by the stack.

2. An assembly as claimed in claim 1, wherein the
sensor”is able to detect_the presence of the'coin without

N, .15 making physical contact therewith.

3. An assembly as claimed in claim 2, wherein the

sensor is of the inductive type.

20 y, An assembly as, claimed in any preceding claim,"
wherein the sensor is positioned so that 1t 1is 1in

proximity to the face Qfﬁe.coin in said- region._



centre of gravity | ocated over

C

e

about a generally horizontal axi s’
preceding claim wherein the contalner _
surface of a support to which the container is nounted, at |east one of

sai d engagi ng surfaces extending_su%stan- 20 tially parallel
in said region. 9. An assenbly as clainmed in any preceding claim:
conprising a plurality of said containers, each for receiving coins from

a respective su d I t h d
fo direct ool ribrRaseatty 88 alafRen, 4R 8hP pLecSIudl SR GRPT RN 1 I00S0
| therd 5§’£f& ' ilégf&gt ilb“%rrr%gba ad eﬁwtaveoiﬁcq&hda&% passage.

st ack
10.

An asse y as ¢

‘actuat orpegion is supported at an orientation substantially

10

15

20

25

displaced from the horizontal.

6. An assembly as claimed in claim 5, wherein said
region is arranged so ﬁhet the coin is supported with its

centre of gravity located over ﬁhe stack.

7.' An assembly as claimed in aﬁy,ﬁreeeding claim,

'wherein'the container has at least.one snffaee which is

'curved in such a manner that the engagement of a coin

entering the container with the surface tends to ‘cause

the coin to twist about a generally horizontal axis._

8.' Aq_assembly as claimed in any preceding claim,
wherein the containér has a surface which engages the
surfece of a support to which the container is mouhted,
at least one of said engaging surfaces extending sﬁbstan-

tially parallel to a coin in said region.

9. An assembly as claimed_in any preceding clainm,

eomprising a plurality of ‘said eontéiners, each for

receiving coins from a respeéctive supply passage, and a

plurality of gates each arranged to dicect'coins'from a

7. An assenbly as.
d in any preceding claim wherein the container has at |east one
e which is curved in such ﬂmﬂmm“mﬂﬂlﬂm engagenment of a _coin

ing the container- wth the cause the coin to tw st

An 8ssénbly as clainmed in any
has a surface which engages the

-

to a coin

In claim®, wherein the gates have a common

5

L d



~11. An assenbly as clainmed in claim9 or claim10, including a control f
control ling said gates in such a 10 manner that coins froma supply
passage are directed to a stack unl ess the sensor of the respective

cont ai ner

15

cl ®m 10, wherein the control is oper m“\\g\m

so as to give priority to coins destl

13.

are all

12.

i'ndi cates that the stack has e

a|d predet erm ned | evel
An assenbly as clained in a mhen appendent to
wg‘ Ird common actuato

afy passages. 20

Apparatus as-clained in any one of * cli s to 12, wherein the gate

pi vot ed about an axis which is up&Qmean1of the coin deflecting.

-surfaces of the gates.- 14. A coin storage assenbly substantially as her
described with reference to the acconpanyi ng drawi ngs.

25

10

15

20

25

respective supply péssage either to' a stack in a
respective container or to a respective secondary

pass#ge.

10. An assembly as claimed in claim 9, wherein the

gates have a common actuator. .

11. An assembly as claimed in claim 9 or claim 10,
including a control for controlling said gates in such a
manner that coins from a supply'passage are directed to a

stack unless the sensor of the respective container

- indicates that the stack has exceeded said predetermined

level.

12. An assembly és claimed in eclaim 11, when
appendent to claim 10, wherein the control is operable to
control said common actuatob so as to give priority to

coins destined for secondary passages.

13. Apparatus as claimed in any one of claimé 9 to

12, wherein the gates are all pivoted about an_axis which

or '
_

5

—

S

ein

is upstream of the coin deflecting surfaces of the gates. -

14. A coin storage asseﬁbly substantially as herein

described with reference to the accompanying drawings.




