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(54) A COIN APPARATUS

(57) An apparatus (30) for separating a single coin
from a plurality of coins comprising a rotatable coin disk
(31) including at least one coin-retaining aperture, said
rotatable coin disk configured to transport coins along a
dispensing path interconnecting a coin source and a coin
outlet aperture, said coin outlet aperture closed by a dou-
ble outlet gate (32); characterised in that said double out-

let gate (32) comprises adjacent first and second gate
members (33, 34), wherein the first gate member (33) is
a biased moveable coin stripping element and the second
gate member (34) is a fixed barrier including an aperture
section (37) configured to allow the unhindered passage
therethrough of a separated coin.



EP 2 960 875 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to improvements
in coin separation, sorting and identification. In particular,
the present invention relates to an apparatus for sepa-
rating a single coin from a bulk supply of coins.
[0002] The term ’coin’ is used to mean any discoid body
such as, but not limited to, monetary coins, tokens, med-
als and other such similar items.
[0003] A key aspect of the functioning of any coin sort-
ing device, be it a coin hopper or a coin recycler, is to
extract single coins from a bulk supply of coins in an
efficient, repeatable and reliable manner.
[0004] It is frequently desirable that a coin sorting de-
vice should be able to accommodate and sort coins of
more than one denomination. Such devices are therefore
required to handle coins of various diameters, thickness
and shape.
[0005] A well-known problem with conventional devic-
es that are configured to accept various denominations
of coin is that erroneous dual coin dispensing can occur
when a pair of relatively thinner coins ’mimic’ a single
thicker coin by stacking one upon the other.
[0006] A prior art approach to the above mentioned
double coin problem is disclosed in EP-B-1,842,168.
[0007] EP-B-1,842,168 discloses a coin separating
mechanism comprising a rotatable coin disk, a coin di-
verter, and a double outlet gate. The rotatable coin disk
includes a plurality of coin receiving apertures, and the
double outlet gate is constituted by a pair of singulators
arranged to prevent the egress of more than one coin at
a time from the mechanism into a coin dispensing chan-
nel. Figure 1 shows a plan view of the prior art mecha-
nism, and Figure 2 is a sectional elevation view along
the line A-A shown in Figure 1.
[0008] With reference to Figures 1 and 2, the rotatable
coin disk 2 of the coin separating mechanism 1 includes
a plurality of coin receiving apertures 4. Also shown, sup-
ported by base structure 9, is a double outlet gate 6 ob-
structing a coin outlet aperture 5.
[0009] The double outlet gate 6 comprises an inner
first gate member 7, and an outer second gate member
8. The first and second gate members are resiliently bi-
ased and they respectively function as inner and outer
coin singulators.
[0010] The inner and outer gate members 7, 8 are ar-
cuate in shape, are mounted to the base structure 9, and
are accommodated within an outer annular chamber 13
of the rotatable coin disk 2.
[0011] The attachment of the gate members 7, 8 to the
base structure 9 is via pairs of biased support posts 12,
each of which are connect to the base structure 9 through
a respective spring (only two are shown in Figure 2). A
first pair of springs 10 connects to the first gate member
7, and a second pair of springs 11 connects to the second
gate member 8. The spring pairs 10, 11 bias the gate
members 7, 8 towards the base structure 9.
[0012] The inner first gate member 7 has an inner con-

cave bevelled surface 14, and the outer second gate
member 8 has an inner concave bevelled surface 15 that
follows the contour of the outer convex shape of the inner
first gate member 7.
[0013] In the absence of coins, the lower surface of the
first gate member 7 is held immediately adjacent to the
upper surface of the base structure 9. In this way, the
entire width of the coin dispensing channel 16 is obstruct-
ed and blocked by the double outlet gate 6. The outer
second gate member 8 is similarly held adjacent to the
upper surface of the base structure 9 in an adjacent and
concentric disposition with respect to the first gate mem-
ber 7.
[0014] When a single coin that is supported in a flat
position on the upper surface of the base structure 9 is
forced against the first inner concave bevelled surface
14 by the action of the rotatable coin disk 2 and the coin
diverter 3, it engages with the first gate member 7 and
lifts it against the biasing force of the springs 10. In this
way the coin is urged under and passed the first gate
member where it encounters the second gate member
8. In a similar manner, the coin is urged forwards against
the second inner concave bevelled surface 15 forcing
the second gate member 8 upwards against the biasing
force of the second pair of springs 11. In this way, the
path to the coin dispensing channel 16 becomes open
to a single coin only by the action of the double outlet
gate 6.
[0015] However, a problem exists with the above de-
scribed prior art coin mechanism in that small coins, for
example a 1 cent euro coin (r0.01), cause disproportion-
ate wear to the mechanism when compared to coins of
a larger dimension, and r0.01 coins also produce an in-
crease in the frequency of coin mechanism reversing op-
erations that result when a coin jams. Typically, with coins
of a larger diameter, the rotatable coin disk of a coin sep-
arating mechanism will undergo a reversing operation
once in every 10,000 coins. When the bulk supply of coins
being processed contains about 20% of r0.01 coins, re-
versing operations occur once in every 500 coin cycles.
[0016] Another problem with the aforementioned con-
ventional mechanism arises when several coins are si-
multaneously received in a coin receiving aperture. For
example, when a relatively smaller coin becomes lodged
behind a pair of larger coins stacked within the coin re-
ceiving aperture in a piggyback formation (see Figures
7A and 7B), a situation can arise where the smaller coin
acts as a wedge to push both of the stacked coins through
the double outlet gate by forcing both the inner and the
outer gate members upwards to allow ejection of the two
coins simultaneously.
[0017] The problems associated with the prior art coin
separating mechanism will now be discussed with refer-
ence to Figures 3, 4, 7A and 7B.
[0018] As shown in Figure 3, a relatively large coin 17,
for example a r1 coin, is diverted by a coin diverter 3 and
urged outwards 17’ through the double outlet gate 6. At
this juncture, the coin 17 is in contact with the underside
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of the second gate member 8. The leading edge of an
outer portion of the rotatable coin disk 2 impacts 21 on
the coin 17 exerting additional impetus on the coin so as
to overcome the friction arising from contact with the sec-
ond gate member 8. The impact of the coin disk 2 with
the coin 17 deflects it from an edge 20 of the mouth of
the coin dispensing channel 16 into the coin dispensing
channel 16.
[0019] In contrast, and as shown in Figure 4, a rela-
tively smaller coin 18, for example a r0.01 coin, when
diverted by diverter 3 and urged outwards 18’ through
the outlet gate has a greater proportion of its surface area
in contact with the underside of the second gate member
8, consequently the friction force tending to hold the coin
in place is relatively greater than is the case with a larger
coin. Furthermore, the impact of the leading edge of an
outer portion of the rotatable coin disk 2 with a r0.01 coin
is not off-centre with respect to the geometric centre of
the coin, as is the case with larger coins. Here, the impact
line of force 22 tends to be directed through the centre
of the coin leading to an increased risk of coin jamming
and greater wear on both the edge 20 of the mouth of
the coin dispensing channel 16 and the rotatable coin
disk 2.
[0020] The present invention arose from attempts at
providing an improved coin separating mechanism that
addresses the above described problem.
[0021] According to an aspect of the present invention
there is provided an apparatus as defined in claim 1.
[0022] Preferably, the rotatable coin disk is disposed
adjacent the coin source for filling the at least one coin-
retaining aperture, and the apparatus includes a deflect-
ing member configured to urge, in use, a coin located in
the at least one coin-retaining aperture towards said coin
outlet aperture.
[0023] Advantageously, the fixed barrier aperture sec-
tion is dimensioned such that it will accommodate the
thickest coin that the apparatus is intended to be use with.
[0024] The fixed barrier aperture section has a height
dimension d, and d is preferably in the range 2mm ≤ d ≤
3mm.
[0025] In a preferred embodiment, a motor is arranged
to drive the rotatable coin disk, and the rotatable coin
disk includes urging means configured and arranged to
cooperate with the deflecting member. During operation
of the apparatus, the urging means pushes a coin located
in a coin-retaining aperture along the dispensing path via
rotation of the disk.
[0026] Advantageously, during operation the urging
means and the deflecting member comb through one an-
other each rotation of the rotatable coin disk so as to
provide continuous relative rotational movement be-
tween the urging means and the deflecting member. Al-
so, the deflecting member is arranged such that in use
it contacts only one coin at a time, and it is spring biased
so as to be movable into a retracted position to prevent
a coin jam.
[0027] Preferably, the first gate member includes a ta-

pered concave coin contacting surface. During operation
of the apparatus, this contacting surface translates the
urging force of a leading edge of a coin into a displace-
ment force that displaces the first gate member upwards
out of the coin dispensing path to allow the coin to pass
under the first gate member and through the fixed barrier
aperture section.
[0028] In a preferred embodiment the first and second
gate members have a complementary arcuate shape,
and the first gate member comprises respective first and
second ends which are held in place by spring biased
support posts mounted at their respective first and sec-
ond ends. In contrast, the second gate member compris-
es respective first and second ends which are fixed to a
base structure of said apparatus.
[0029] An embodiment of the present invention will
now be described, by way of example only, and with ref-
erence to the accompanying schematic drawings, in
which:

Figure 1 is a partial sectional plan view of a prior art
coin separating mechanism;

Figure 2 is a partial sectional elevation view along
the line A-A shown in Figure 1;

Figure 3 shows the ejection of a large coin from a
prior art coin separating mechanism;

Figure 4 shows the ejection of a small coin from a
prior art coin separating mechanism;

Figure 5 is a partial sectional elevation view of the
coin apparatus of the present invention;

Figure 6A shows an elevation view of the outer gate
member of the coin apparatus of the present inven-
tion;

Figure 6B shows a plan view of the outer gate mem-
ber of the coin apparatus of the present invention;
and

Figures 7A and 7B show the process by which the
apparatus of the present invention prevents double-
coin ejection.

[0030] With reference to Figures 5 to 6B, the coin ap-
paratus of the present invention provides a coin separat-
ing mechanism including a double outlet gate 32 com-
prising an inner gate member 33 and an outer gate mem-
ber 34. The mechanism also includes a segmented coin
diverter 35 disposed on the base structure 40 radially
inwards from the double outlet gate 32.
[0031] The inner gate member 33, the operation of
which is described fully in EP-B-1,842,168, has an arcu-
ate shape with a bevelled inner coin contacting surface
33’. Opposing ends of the inner gate member 33 are con-
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nected to the base structure 40 of the coin apparatus 30
via a pair of biasing springs 36 (only one of which is shown
in Figure 5).
[0032] In contrast to the inner gate member 33, the
outer gate member 34 is a fixed barrier constructed so
as to compliment the radially outer curvature of the inner
gate member. The outer gate member is fixed directly to
the base structure 40 without any biasing means, springs
or the like.
[0033] With reference to Figures 6A and 6B, the inner
gate member 34 is arcuate in shape and includes an
aperture section 37 cut from the underside of the gate.
The aperture section 37 provides a clear exit for a single
coin emanating from beneath the inner gate member 33
as it is urged upwards by the exiting coin.
[0034] The vertical dimension d of the aperture section
37 is sized such that a single coin of a coin denomination
having the maximum allowable thickness can pass un-
hindered through the outer gate member 34. Typically,
the height dimension d of the aperture section 37 will be
in the range 2mm ≤ d ≤ 3mm.
[0035] In operation, and as shown in Figures 7A and
7B, the simultaneous ejection of two coins in piggyback
formation is prevented by the presence of the fixed, outer
gate member 34.
[0036] In the example shown in Figures 7A and 7B,
three coins 51, 52 and 53 are all lodged within the same
receiving aperture (not shown). Coins 51 and 52 are the
same size and have become horizontally stacked one
atop the other in a piggyback formation. Coin 53 is of a
relatively smaller size than each coin of the stacked pair
of coins 51, 52, and coin 53 has become jammed in a
substantially vertical position behind the stacked pair of
coins. In this position, coin 53 acts as a wedge providing
an urging force 54 in the direction of the inner gate mem-
ber 33, and this force acts on both coin 51 and coin 52.
[0037] As a result of the wedge effect of coin 53, the
stacked coins 51 and 52 are urged forward in unison to
thereby push the inner gate member 33 upwards allowing
both coins to pass underneath the inner gate member 33.
[0038] After passing underneath the inner gate mem-
ber 33, the stacked-coin pair 51, 52 encounters the outer
gate member 34. Since the outer gate member 34 is fixed,
the coins cannot force the gate member upwards and
the upper most coin 51 of the coin pair abuts the inner
surface of the outer gate member 34 at a position just
above the aperture section 37. A deflection force 55 urges
the upper coin 51 backwards and the bottom coin 52
continues in a forward direction 56, thus passing through
the aperture 37 as a separated coin from the stacked pair.
[0039] As mentioned above, the height of the aperture
is between 2mm and 3mm, and this dimension allows
passage of a single coin of any thickness from within the
range of coins the apparatus is intended to be used with.
On the other hand, this dimension is such that it will pre-
vent passage of a pair of the thinnest coins in a stacked
arrangement and will ensure that only a single coin is
allowed to pass through the fixed aperture section 37.

[0040] With an outer gate member 34 configured as
described above, coins having the greatest thickness can
be separated from a bulk supply of coins and directed
through the outlet gate whilst also allowing denomina-
tions of coins having a small size to be separated and
directed through the outlet gate. Advantageously, the
problem described above in relation to Figure 4 does not
arise since the underside surface of the outer gate 34
does not contact small coins and therefore no friction
force is present.

Claims

1. An apparatus (30) for separating a single coin from
a plurality of coins comprising a rotatable coin disk
(2) including at least one coin-retaining aperture (4),
said rotatable coin disk configured to transport coins
along a dispensing path interconnecting a coin
source and a coin outlet aperture (5), said coin outlet
aperture closed by a double outlet gate (6); charac-
terised in that said double outlet gate (6) comprises
adjacent first and second gate members (33, 34),
wherein the first gate member (33) is a biased move-
able coin stripping element and the second gate
member (34) is a fixed barrier including an aperture
section (37) configured to allow the unhindered pas-
sage therethrough of separate coins but block the
passage of any coins stacked atop other coins.

2. The apparatus as claimed in claim 1, wherein the
rotatable coin disk (2) is disposed adjacent the coin
source for filling the at least one coin-retaining ap-
erture (4), and wherein the apparatus includes a de-
flecting member (35) configured to urge, in use, a
coin located in the at least one coin-retaining aper-
ture towards said coin outlet aperture.

3. The apparatus as claimed in claim 1 or 2, wherein
the fixed barrier aperture section (37) is dimensioned
such that it will accommodate the thickest coin that
the apparatus is intended to be use with.

4. The apparatus as claimed in claim 3, wherein the
fixed barrier aperture section (37) has a height di-
mension d, and d is in the range 2mm ≤ d ≤ 3mm.

5. The apparatus as claimed in any preceding claim,
wherein the apparatus comprises a motor arranged
to drive the rotatable coin disk.

6. The apparatus as claimed in claim 2, wherein the
rotatable coin disk (2) includes urging means con-
figured and arranged to cooperate with the deflecting
member to urge, in use, a coin located in the at least
one coin-retaining aperture along the dispensing
path via rotation of the disk.
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7. The apparatus as claimed in claim 6, wherein in use
the urging means and the deflecting member (35)
comb through one another each rotation of the ro-
tatable coin disk so as to provide continuous relative
rotational movement between the urging means and
the deflecting member.

8. The apparatus as claimed in claim 7, wherein the
deflecting member (35) is arranged such that in use
it contacts only one coin at a time.

9. The apparatus as claimed in claim 2, wherein the
deflecting member (35) is spring biased and is mov-
able into a retracted position to prevent a coin jam.

10. The apparatus as claimed in claim 1, wherein the
first gate member (33) includes a tapered concave
coin contacting surface that is arranged, in use, to
translate an urging force of a leading edge of a coin
into a displacement force that displaces the first gate
member (33) out of the coin dispensing path to allow
the coin to pass under said first gate member (33)
and through the fixed barrier aperture section (37).

11. The apparatus as claimed in any preceding claim,
wherein the first and second gate members (33, 34)
have a complementary arcuate shape.

12. The apparatus of any preceding claim, wherein the
first gate member comprises respective first and sec-
ond ends which are held in place by spring biased
support posts mounted at their respective first and
second ends, and wherein the second gate member
comprises respective first and second ends which
are fixed to a base structure of said apparatus.

13. A coin hopper including an apparatus as claimed in
any preceding claim.
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