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Description

Field of the Invention

[0001] The present invention concerns improvements
relating to coin dispensing, and more particularly, though
not exclusively, to a coin dispensing hopper incorporating
an improved dispensing mechanism for dispensing
coins. The term "coin" is used in its broadest sense
throughout this specification and encompasses not only
monetary coins but also tokens, medals and other similar
discoid bodies.

Background of the Invention

[0002] A key function of coin dispensing hoppers
(which are simply referred to as hoppers hereafter) is to
extract single coins from a bulk of coins they retain within
them, for example to dispense the coins from vending,
gaming or change-giving machines. The prior art shows
a variety of approaches to providing this coin extraction
functionality. Many hoppers rely on a rotating, planar coin
disk which, with the help of centrifugal forces, dispenses
coins disposed on the coin disk from an outlet situated
near the periphery of the coin disk. Examples of such
prior art structures are discussed in greater detail below.
An alternative approach involves the provision of a base
plate and a rotating coin disk comprising several coin
apertures. In such hopper structures, coins are generally
held within the coin apertures of the coin disk, forced
against a barrier by the movement of the coin disk and
subsequently dispensed through peripheral openings in
the coin disk. An example of a hopper that utilises a coin
disk comprising coin apertures is described in UK Patent
Application GB 2352862.
[0003] It is commonly known to load more than one
denomination and/or value of coin into a single hopper.
Hoppers that are capable of dispensing coins having a
variety of shapes and sizes, referred to as universal hop-
pers herein, are advantageous since they allow vending
machines to function with only a single hopper, saving
manufacturing costs, hopper maintenance costs and
space. It will be appreciated that vending machines com-
prising a universal hopper generally include means of
identifying and sorting as appropriate the different kinds
of coins dispensed from the hopper. Specifically, when
different types of coins are present in a hopper, selection
of a desired type of coin is achieved by extracting a single
coin at a time, determining its type/value and then either
accepting it if it is the desired value or recirculating it back
into the hopper if it is not. Much prior art exists teaching
different mechanisms for achieving sorting and identifi-
cation, see US 4,036,242 for example.
[0004] Although universal hoppers have great advan-
tages, particularly since identifying and sorting extracted
coins is an area of technology that is well evolved, they
also have inherent difficulties associated with them.
[0005] The internal mechanisms of a universal hopper

must be configured to dispense individually, quickly and
reliably coins having a variety of diameters, thicknesses,
and sometimes even shapes (not all coins are strictly
discoid - they may, for example, also be hexagonal, hep-
tagonal or octagonal). One of the biggest challenges that
must be overcome is the specific requirement for coins
to be dispensed individually which arises, for example,
because most coin sorting and identifying mechanisms,
i.e. the mechanisms generally located immediately
downstream of a universal hopper, only work reliably
when supplied with a stream of individual (single) coins.
A key problem that is well documented in the prior art is
that where a hopper’s internal coin extraction mechanism
is set up to extract coins of a comparatively greater thick-
ness it is possible for two coins of a comparatively lower
thickness to stack on top of each other to be dispensed
in combination (i.e. not individually, as required) because
they mimic the shape of a single thicker coin.
[0006] A great deal of prior art attempts to deal with
the problem of stacks of two or more thinner coins mim-
icking a thicker coin in universal hoppers (hereinafter re-
ferred to as "the double coin problem"). However, it has
been found that the double coin problem generally forces
a compromise having to be struck between (i) the variety
of coins that can be processed in a given hopper and (ii)
the mechanical complexity, and hence associated cost
and reliability, of the internal parts of the hopper. Univer-
sal hoppers that support a great variety of coin diameters,
thicknesses and shapes generally require a large number
of complex parts, particularly to deal with the double coin
problem, and are thus expensive, whilst hoppers that
have a simple, reliable and cost effective structure are
generally limited to either a single dimension of coins or
a very narrow range of coin sizes and shapes.
[0007] To show how the prior art has attempted to solve
the double coin problem, and to illustrate that prior to the
present invention there has been a trade-off between me-
chanical complexity and scope of coin support, a number
of prior publications will now be discussed.
[0008] European Patent Publication EP 0017610 de-
scribes a device for separating single coins from a bulk
of coins comprising thick coins of a large diameter and
thin coins of a small diameter. The device is of the rotat-
able planar disk type discussed above. A first spring bi-
ased coin stripping arm is mounted above the coin disk
at a height which allows the thick coins to pass under-
neath the first arm (when the coins are supported in a
horizontal position on the coin disk) but prevents the pas-
sage stacks of two or more thick coins or the combination
of a thick coin and a thin coin. When stacks comprising
at least one thick coin come into contact with the leading
edge of the first coin stripping arm, only the lowermost
coin is allowed to pass underneath the arm, whilst upper
coins are stripped off the lowermost coin and return to
the coin disk to attempt a further pass of the first stripping
arm.
[0009] It will be appreciated that when the device of
EP 0017610 is loaded with thin coins having a thickness
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which is less than half that of the thick coins, it is possible
for stacks of two or more thin coins to pass underneath,
and thus downstream of, the first stripping arm. To pre-
vent such stacks of comparatively thinner coins from be-
ing dispensed via its exit conveyor belt, the apparatus of
EP 0017610 comprises a second coin stripping arm
mounted above the coin disk, downstream of the first
stripping arm. The second coin stripping arm is formed
by two spring-biased arm parts having shapes that are
specifically adapted to recognise the diameter of ap-
proaching coins: the second coin arm is caused to lift and
allow the passage of thick, large diameter coins but not
of stacks of small diameter coins. Thus the apparatus of
EP 0017610 is capable of preventing the passage of
stacks of thin coins on to its exit conveyer belt based on
the assumption that thin coins have a smaller diameter
than thick coins. Clearly, EP 0017610 only offers a very
limited solution to the double coin problem. The device
of EP 0017610 must be configured precisely to corre-
spond to the dimensions of the coins that are to be proc-
essed. Configuration applies not only to the respective
heights of the first and second stripping arms but also to
the specific length and shape of the various parts of the
second stripping arm. Additionally, the solution of EP
0017610 is only applicable where thinner coins indeed
have a smaller diameter than thicker coins, which is not
given in many monetary systems around the world.
[0010] It is clear that, although EP 0017610 does sup-
port a limited amount of variation in coin dimensions, it
does not completely fulfil needs in this respect. Never-
theless, what little flexibility EP 0017610 offers in terms
of coin dimensions comes at a heavy price in the context
of complexity of design. The device of EP 0017610 com-
prises a large number of small components and the struc-
ture of the second stripping arm in particular is compli-
cated and sensitive. This in turn means that the device
of EP 0017610 is expensive to manufacture and maintain
and likely to be relatively vulnerable to faults and wear
and tear.
[0011] A second solution proposed by the prior art is
disclosed in DE 333 0441. Again, a planar coin disk struc-
ture configured for a two stage process of stripping to
prevent the passage of coin stacks is envisaged. A first,
rigid stripping arm performs an initial stripping function
which is augmented by a second coin stripping arm down-
stream. The second coin stripping arm is formed as a
row of balls which are resiliently mounted close above
the coin disk. The balls are mounted at a height just great-
er than the thickness of the thinnest coins processed by
the device and are deflected upwards by any passing
single thick coins, in use, whilst stripping any stacks of
coins that pass the first stripping arm.
[0012] The arrangement of DE 333 0441 is more ver-
satile than that of EP 0017610 in that it does not rely on
the premise that thick coins have a larger diameter than
thin coins. Nevertheless, it requires painstaking calibra-
tion of the first and second stripping arms to take into
account the specific dimensions of the range of coins that

is processed. The distance between the balls, for in-
stance, is dependent on the diameter of the processed
coins. It will be appreciated that the need for calibration
in turn has an effect on the level of maintenance required;
faults are more likely to occur, particularly since margins
are fine and moving parts are involved. There is also
potential for coins to get wedged under the non-biased
first stripping arm. Further, the row of balls acting as the
second stripping arm in particular is expensive to man-
ufacture and replace (as would be necessary if the diam-
eter of processed coins were to vary). In summary, whilst
DE 333 0441 supports a greater variation in coin dimen-
sions, it is possibly even harder to maintain, configure
and manufacture, largely as a result of the row of balls.
[0013] A further prior art system, again having a planar
coin plate structure is disclosed in US 4657035. Here a
second stripping system comprising a narrow stripping
arm and a conveyor belt is employed downstream of a
first coin stripper. The narrow stripping arm diverts the
lowermost coin in any stack towards the coin exit of the
device whilst the conveyer belt acts to force any super-
posed coins away from the exit, thus stripping them away.
[0014] The provision of a conveyer belt to disrupt any
stacks of coins that progress past the first coin stripper
of US 4657035 provides a solution to the problem of dou-
ble coins irrespective of coin diameter. However, once
again, careful calibration of the entire device is necessary
in response to the specific size of the coins that are to
be processed. Additionally, the second stripping system,
although flexible in terms of the dimensions of input coins
is mechanically complex since it requires a drive mech-
anism and belt. This mechanical complexity, coupled with
the need for precise calibration makes the device of US
4657035 particularly susceptible to faults and expensive
to maintain and produce. The complexity of the device
of US 4657035 is increased further by the fact that the
relatively simple structure of the narrow stripping arm it-
self leads to the need for an additional closing element
that stops small diameter coins from being dispensed in
the slip stream of larger coins.
[0015] US5326312 discloses apparatus for dispensing
coins comprising a means for preventing double layers
of coins from being dispensed at the same time and there-
fore providing an overpayment.
[0016] In summary, the prior art does not disclose a
truly satisfactory (i.e. simple, effective and reliable) so-
lution to the double coin problem. Prior art devices are
all either inflexible in their intake of coins or highly com-
plex, or both. Furthermore, most prior art devices must
be carefully configured to match the coins that they are
to process, which in turn leads to high maintenance costs
and greater fault vulnerability. Finally it is noted that the
vast majority of prior art solutions for the double coin prob-
lem are only suitable for use in planar coin disk type hop-
pers. Thus hoppers that rely on a coin disk with apertures
cannot at present be equipped with a system that would
allow them to function effectively as universal hoppers,
which are required to dispense a wide variety of coins
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individually. The prior art solutions to the double coin
problem require too much space in order to work effec-
tively in combination with a hopper relying on a coin disk
with coin apertures.
[0017] It is an object of the invention to overcome at
least one of the problems associated with prior art hop-
pers or coin dispensing mechanisms.

Summary of the Invention

[0018] From a first aspect, the present invention broad-
ly resides in a mechanism for separating single coins
from a plurality of coins provided within a coin dispensing
apparatus, the mechanism comprising: a housing defin-
ing a coin dispensing path, coin transport means for urg-
ing coins along the coin dispensing path, the coin trans-
port means comprises: a rotatable disk containing one
or more coin-retaining apertures, the disk being provided
adjacent a coin source for filling the or each aperture;
and a deflecting member arranged to divert, in use, coins
located in the or each aperture along the coin dispensing
path; characterised in that first and second biased coin
stripping members are provided located adjacent each
other and disposed successively in the coin dispensing
path at an outlet of the coin dispensing mechanism, the
members together comprising a double outlet gate with
each member being movable independently of the other
by each urged coin to effect, in use, alignment and strip-
ping of the coins as they are separated. The term "outlet
of the coin dispensing mechanism" in this context refers
to a point of the mechanism at which the single coins are
separated from the plurality of coins.
[0019] The mechanism according to the first aspect of
the invention provides an effective and mechanically sim-
ple solution to the double coin problem. It can be applied
to coins of any size or shape but is yet less mechanically
complex than prior art solutions. Further, the mechanism
according to the first aspect of the invention is very com-
pact and may therefore be combined with a wide variety
of hopper types.
[0020] To maximise the efficiency of the coin strapping
members, the coin transport means may optionally be
arranged to urge coins along the coin dispensing path
whilst the coins are in contact with the first and second
stripping members. For maximum effect, the coin trans-
port means may, for example, urge the coins by actively
pushing them at a position opposed to the leading face
of the urged coins.
[0021] Advantageously, the coin transport means may
optionally further comprise a motor arranged to drive the
rotatable disk. Further, the transport means may prefer-
ably comprise urging means on the rotatable disk, the
urging means being arranged to cooperate with the de-
flecting member to urge a coin located in a coin-retaining
aperture along the coin dispensing path by rotation of the
disk. The urging means and the deflecting member.may,
for example, comprise complementary meshed forma-
tions enabling continuous relative rotational movement

between the urging means and the deflecting member.
[0022] To allow it to contribute to the solution of the
double coin problem, the deflecting member may be ar-
ranged to contact only one coin at a time, in use, and/or
to divert only one coin at a time, in use.
[0023] To prevent a coin jam, the deflecting member
may be spring biased and movable into a retracted po-
sition. The deflecting member may, for example, be piv-
otable about an elongate pin between a deflecting posi-
tion and the retracted position. Such an arrangement rep-
resents a particularly effective and efficient solution to
the problem of coin jams.
[0024] Advantageously, the first stripping member
may be provided to block the coin dispensing path and
comprise a first coin contacting surface that is arranged,
in use, to translate an urging force of an urged coin into
a displacement force that displaces the first stripping
member out of the coin dispensing path. The first coin
contacting surface may preferably be tapered and ar-
ranged, in use, to engage urged coins travelling along
the coin dispensing path.
[0025] Preferably, the first stripping member may have
an arcuate shape and the tapered first contacting surface
may have a concave shape. Additionally or alternatively,
the second stripping member may preferably be provided
to block the coin dispensing path and comprise a second
contacting surface that is arranged, in use, to translate
an urging force of an urged coin into a displacement force
that displaces the second stripping member out of the
coin dispensing path. The second contacting surface
may, for example and advantageously, be tapered and
arranged, in use, to engage urged coins travelling along
the coin dispensing path which have cleared the first strip-
ping member.
[0026] Preferably the second stripping member may
have an arcuate shape and the tapered second contact-
ing surface may have a concave shape.
[0027] For ease of adjacent mounting the shapes of
the first and second stripping members may complement
each other.
[0028] Conveniently, the first and second stripping
members may each comprise respective first and second
ends and may be held in place by spring biased support
posts mounted at their respective first and second ends.
[0029] To contribute to the biased nature of the strip-
ping members, the first and second stripping members
may comprise a flexible material chosen from the group
of: metals, polymers, and carbon fibre.
[0030] The coin mechanism according to the first as-
pect of the invention may advantageously be incorporat-
ed in coin hoppers and vending machines.
[0031] According to a second aspect of the invention,
there is provided a coin dispensing apparatus incorpo-
rating a mechanism as herein described.
[0032] The following also describes a coin dispensing
apparatus for dispensing single coins from a plurality of
coins, the apparatus comprising: a coin source; a motor
driven rotatable disk containing a plurality of coin retain-
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ing apertures; means for feeding coins from the source
into the plurality of apertures; a coin outlet provided ad-
jacent a side of the disk in operative co-operation with
the plurality of apertures in use; an urging member ar-
ranged to divert a first single coin located in one of the
plurality of apertures in a radial path to the coin outlet;
and a resiliently biased gating member, gating the coin
outlet until the gating member is engaged and lifted by
an edge of a coin being diverted; the coin then in use
being urged past the gating member; whereby the urging
member and the gating member are arranged to prevent
a second or subsequent coin from passing the gating
member simultaneously with the first coin.
[0033] The term singulator is used herein to refer to
the resiliently biased door or gating member mentioned
above.
[0034] Preferably, means are provided to identify ac-
curately different types of coins, and therefore their re-
spective values, by their diameters so that a plurality of
different types of coins can be additionally accrued to
achieve a predetermined pay out total.
[0035] The ability to accrue a collection of different
coins which have a value equal to a predetermined pay
out total is possible due to use of the improved dispensing
mechanism which ensures that only one coin, irrespec-
tive of its diameter or thickness, is dispensed at a time
from the hopper. Methods and apparatus according to
the presently preferred embodiment of the invention will
now be described by way of example, with reference to
the accompanying drawings in which:

Figure 1 is a sectional side view of a hopper com-
prising a coin dispensing mechanism according to a
first embodiment of the invention;

Figure 2 is an enlarged, partially open top view, with-
out coins, of the coin dispensing mechanism of the
hopper of Figure 1;

Figure 3 a is a partial sectional view along an imag-
inary line X-X indicated in Figure 2;

Figure 3b is the same view as Figure 3 a further
including a vertical coin to illustrate coin jamming;

Figure 4 is a partial sectional view along an imaginary
line A-A indicated in Figure 2;

Figures 5a to 5f are a series of operational sectional
views of the coin dispensing mechanism of Figure
2, including aligned coins; and

Figures 6a to 6c are a series of partial operational
sectional views of the coin dispensing mechanism
of Figure 2, including unaligned coins.

Detailed Description of the presently preferred Embodi-
ment

[0036] Referring firstly to Figure 1, there is shown a
coin dispensing hopper 2 comprising a housing 4, a coin
store 6 for holding a bulk of coins, a coin dispensing
mechanism 8 for separating and dispensing single coins
from the bulk of coins, and a coin exit 10 from which the
single coins are dispensed.
[0037] The coin store 6 is defined by the housing 4 and
is essentially bowl shaped. It comprises a number of side
walls 5 and a lower surface 12 towards which the bulk of
coins held by the coin store 6 is drawn by gravity if the
hopper 2 is positioned in its intended orientation. To allow
the coin store 6 to be filled with a bulk of coins, the coin
store 6 comprises a coin inlet 14 through which coins are
provided.
[0038] The coin dispensing mechanism 8 is located on
the lower surface 12 of the coin store 6 in order to be
able to take in and process any coins that are provided
in the coin store 6. Since the coins naturally fall to the
bottom of the hopper 2, the coin dispensing mechanism
8 is always supplied with any coins that may be present
in the coin store 6, provided that the hopper 2 is positioned
in its intended orientation.
[0039] Any coins provided in the coin store 6 enter the
coin dispensing mechanism 8 via a circular coin disk 16
of the coin dispensing mechanism 8. Further key com-
ponents of the coin dispensing mechanism 8 are, with
reference to Figures 1, 2 and 4: a base plate 18 that
supports the coin disk 16 and other components; an an-
nular, upstanding ridge structure 20 that surrounds the
coin disk 16 but defines a coin passage 22 within the
annular ridge structure for coins exiting the coin disk 16;
a segmented diverting rib (diverter) 24 for deflecting
coins, two singulators 26, 28 arranged within the coin
passage 22 to prevent the dispensing of double coins,
and a coin dispensing channel 30 which serves to lead
single coins from the end of the coin passage 22 to the
coin exit 10 of the hopper 2.
[0040] A detailed view of the structure of the coin mech-
anism’s coin disk 16 is provided in Figures 2 and 4. The
coin disk 16 is supported above the base plate 18 (which
in this embodiment is integral with the lower surface 12
of the coin store 6) and is operatively linked to a motor
32 via a central axis 34 extending through the base plate
18. The gap 36 between the coin disk 16 and the base
plate 18 is marginally greater than the thickness of the
thickest coin that is to be processed by the hopper 2.
[0041] The coin disk 16 comprises an outer edge 38,
a lower surface 40 facing towards the base plate 18, an
upper surface 42 facing away from the base plate 18,
and four equally spaced, circular apertures 44 having a
diameter slightly greater than the diameter of the largest
coins to be processed by the hopper 2. Each of the ap-
ertures 44 extends from the upper surface 42 through to
the lower surface 40 of the disk 16 and thus, in the ab-
sence of coins, the base plate 18 is visible through the
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coin disk 16 via the apertures 44, in the view of Figure
2. Referring still to Figure 2, since the apertures 44 in the
disk 16 are equally spaced, they give rise between them
to four equally spaced bridges 46 where, on its upper
surface 42, the coin disk 16 extends continuously from
the central axis 34 to its outer edge 38.
[0042] Referring to Figure 4, on the lower surface 40
of the coin disk 16 four segmented transport ribs 48 ex-
tend radially from the region of the central axis 34 up to
the outer edge 38 of the coin disk. The transport ribs 48
extend along the centre of the bridges 46 between the
circular apertures 44 and, unlike the lower surface 40 of
the coin disk 16 which is at a height greater than the
thickest coin, project almost up to the base plate 18. Each
of the transport ribs 48 comprises three gaps 49 and thus
has a comb shape that is complementary with the seg-
mented diverting rib (diverter) 24 which projects from the
base plate 18 towards the coin disk 16 and is described
further below. The three respective gaps 49 of each trans-
port rib are arranged to be at first, second and third radii
from the central axis 34 so that they define first, second
and third annular channels in the coin disk 16 surrounding
the central axis 34 at the first, second and third radii.
[0043] In use, coins from the coin store fall into the
circular apertures 44 of the coin disk 16, which is rotated
by the motor 32 in a counter clockwise direction R. The
transport ribs 48 on the lower surface 40 of the coin disk
16 assist in pushing along the lowermost coins held within
the apertures 44 of the coin disk 16, i.e. those coins rest-
ing on the base plate 18 that would otherwise pass un-
derneath the lower surface 40 of the coin disk 16. Any
coins that are stacked on the lowermost coins and extend
into the apertures 44 of the coin disk 16 are pushed along
by the borders of the apertures 44.
[0044] As mentioned above, the base plate 18 sup-
ports not only the rotatable coin disk 16 but also a number
of other components. In particular, it carries the annular
ridge structure 20 that surrounds the coin disk 16, the
segmented diverting rib (diverter) 24, and two singulators
26, 28.
[0045] The annular ridge structure 20 enables coins to
be held underneath the coin disk 16 during rotation of
the disk 16. In particular, the ridge structure 20 counter-
acts the centrifugal forces experienced by coins as the
coin disk 16 rotates and ensures that coins are only dis-
pensed via a single outlet 22. A secondary function of
the ridge structure 20 is that it houses the singulators 26,
28, which are described in detail below.
[0046] As illustrated in Figures 2 and 4, the annular
ridge structure 20 immediately surrounds the outer edge
38 of the coin disk 16 and projects to approximately the
same height as the coin disk 16. The ridge structure 20
comprises inner and outer annular, concentric walls 50,
52 which project substantially perpendicularly from the
base plate 18, and an upper wall 54 which is substantially
parallel to the base plate 18 and connects the inner and
outer walls 50, 52 at their upper ends, i.e. the ends facing
away from the base plate 18. The three walls 50, 52, 54

of the ridge structure 20 define, within the ridge structure
20, an annular chamber 56 that is concentric with the
coin disk 16.
[0047] The inner wall 50 of the ridge structure 20, which
is immediately adjacent to the outer edge 38 of the coin
disk 16, generally prevents radially outward movement
of coins that are driven by the coin disk 16. However, the
inner wall 50 comprises a sole coin outlet gap 58 which
allows the controlled passage, through the inner wall 50,
of coins which are propelled radially outwards from the
coin disk 16. A further corresponding outlet gap 60 is
formed in the outer wall 52 of the ridge structure 20 so
that a coin passage 22, leading radially outwards from
the coin disk 16, across the chamber 56, is defined.
[0048] The coin outlet gap 58 of the inner wall 50 is
sized so as to allow the passage of coins resting in a flat
position on the base plate 18 through the coin passage
22. The size of the coin outlet gap 58 is defined by the
size of a portion of the inner wall 50 of the ridge structure
20 which extends from the upper wall 54 of the ridge
structure 20 towards the base plate 18. The lower edge
62 of this inner wall portion, i.e. the edge facing the coin
outlet gap 58, has a tapered edge to help avoid the prob-
lem of coins getting jammed between the inner wall 50,
the coin disk 16 and the base plate 18 in use. The coin
outlet gap 60 in the outer wall 52 has similar dimensions
to the outlet gap 58 of the inner wall 50 but does not
comprise tapered edges.
[0049] Turning now to the mechanism by which coins
are radially propelled from the coin disk 16 into the coin
passage 22 defined by the ridge structure 20, it will be
appreciated that centrifugal forces are an important con-
tributory factor. However, in order to provide the strong
urging force desirable for the spring-biased singulators
26, 28 to perform a stripping function as described below,
the coin dispensing mechanism 8 comprises a spring-
biased diverter 24 that actively diverts coins from the coin
disk 16 into the coin passage 22.
[0050] With reference to Figure 2, the spring-biased
elongate diverter 24 comprises first, second and third
plastic segments 64 which, in their biased position, are
arranged to protrude from the base plate 18, underneath
the coin disk 16 respectively along a line extending radi-
ally from the central axis 34 towards the coin passage
22. Specifically, the segments 64 are arranged such that
they deflect outwards, into the coin passage 22, coins
which have fallen into the apertures 44 of the coin disk
16 and are being forced to slide along the base plate 18
in a circular motion by the action of the transport ribs 48
of the coin disk 16. The diverter 24 protrudes to a height
that is lower than the thickness of the thinnest processed
coin. As a result, only lowermost coins in a stack of coins
held in an aperture 44 of the coin disk 16 are generally
deflected into the passage 22 by the diverter 24.
[0051] There is no interference between the segments
64 of the diverter and the transport ribs 48 of the coin
disk 16 since, as mentioned above, the diverter 24 and
the transport ribs 48 are complementary: the first, second
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and third segments 64 of the diverter 24 project at posi-
tions corresponding to the first, second and third annular
channels defined by the transport ribs 48. Equally, the
gaps between the first second and third projecting seg-
ments 64 of the diverter 24 correspond to the raised sec-
tions of the transport ribs 48. In the absence of coins, the
diverter 24 and the transport ribs 48 are therefore able
to pass each other freely upon rotation of the coin disk
16. When coins are present, the transport ribs 48 and
the diverter 24 combine to urge/propel them into the coin
passage 22 in the ridge structure 20 as mentioned above.
[0052] Referring now to Figure 3a, the segments 64 of
the diverter 24 are joined together under the surface of
the base plate 18 and are biased by a single spring 66
embedded within the base plate 18. The spring 66 acts
to pivot the diverter into a protruding condition about an
elongate pin but also allows it to pivot to a retracted po-
sition under the application of a sufficiently large force.
The spring 66 is arranged to allow the entire diverter 24
to be pushed into a position where the diverter is flush
with the surface of the base plate 18. Figure 3b illustrates
how the spring bias of the diverter 24 avoids the problem
of coin jams between the diverter 24 and the rotating coin
disk 16, for instance because a coin 68 falls into a coin
aperture 44 in a substantially vertical position, rather than
in a flat position. The spring bias of the diverter 24 is
selected such that, although the diverter 24 can be
pushed into its retracted position to avoid jamming, it is
also capable of diverting coins resting flatly on the base
plate 18 without the risk of retraction. This functionality
is facilitated by the fact that the forces involved in a coin
jam are considerably higher than those needed for de-
flection. As discussed below, the spring bias of the di-
verter 24 is also selected to be greater than that of the
spring biased singulators 26, 28.
[0053] It will be appreciated that the components of
the coin dispensing mechanism 8 described thus far are
capable of collecting coins from the coin store 6 and
transporting them, via the coin disk 16, the coin passage
22 and the coin dispensing channel 30 to the coin exit
10 of the hopper 2. However, the hopper 2 of this em-
bodiment has the additional functionality of being able to
guarantee that coins are dispensed one at a time and
not in stacks, as would occasionally occur without further
components.
[0054] To this end, the coin mechanism 8 of the hopper
2 comprises, with reference to Figures 2 and 4, as further
components supported by the base plate 18, inner and
outer resiliently biased gating members 26 and 28 (re-
ferred to as inner and outer singulators or coin stripping
members herein). The inner and outer singulators 26, 28
are oblong and arcuate in shape and are mounted, with
the help of spring-biased supporting posts 70, within the
annular chamber 56, between the outlet gaps 58, 60
formed in the inner and outer walls 50, 52 of the ridge
structure 20, perpendicularly to, i.e. across, the coin pas-
sage 22. Both singulators 26, 28 of the embodiment are
formed of a flexible metal.

[0055] The inner singulator 26 has a concave inner
surface 72, a convex outer surface 74, upper and lower
surfaces, and first and second ends. The first and second
ends are biased towards to the base plate by supporting
posts 70, which are biased by springs 75 embedded in
the base plate 18. The force exerted by the springs 75
of the supporting posts 70 is less than that exerted by
the spring 66 of the diverter 24; this is to prevent the
diverter 24 from being deflected into its retracted position
merely as a result of the resistance encountered due to
the inner singulator 26. The same applies in respect of
the outer singulator 28, which is also mounted with the
help of spring biased posts 70, as discussed below.
[0056] In the absence of coins, the lower surface of
the inner singulator 26 is held immediately adjacent to
the base plate 18, whilst the concave inner surface 72
faces the coin disk 16 such that the singulator 26 is con-
centric with the inner and outer walls 50, 52 of the ridge
structure 20. Since the curvature of the inner singulator
26 corresponds to the curvature of the annular ridge
structure 20, the sinner singulator 26 fits lengthways into
the annular chamber 56.
[0057] In the absence of coins, the inner singulator 26
is biased to block the entire width of the coin passage
22. However, to assist the inner singulator 26 with its
function of allowing single coins to pass, a lower portion
of the inner singulator’s inner concave surface 72 is ta-
pered in the direction of the base plate 18. The working
of the inner singulator 26 to allow the passage of single
coins is described in greater detail below.
[0058] The outer singulator 28 has a similar structure
to the inner singulator 26 and is mounted in analogous
fashion adjacent to the inner singulator 26, i.e. also
across the coin passage 22 and with the help of spring
biased posts 70. However the outer singulator 28 is slight-
ly longer and slightly less curved than the inner singulator
26, and is mounted further towards the outlet gate 60 of
the outside wall 52 of the ridge structure 20. Due to the
slight difference in curvature between the outer and the
inner singulator, the inner singulator’s convex outward
facing surface 74 fits the adjacent concave inward facing
surface 76 of the outer singulator. In other words, the
inner and outer arcuate singulators 26, 28 are mounted
so as to be adjacent and concentric.
[0059] Like the inner singulator 26, the outer singulator
28 is also biased to block the coin passage 22 defined
by the inner and outer walls 50, 52 of the ridge structure
20. The outer singulator’s inner concave surface 76 is
tapered in the direction of the base plate 18 to allow for
the passage of single coins as described in greater detail
below.
[0060] Any coins that pass the inner and outer singu-
lators 26, 28 progress to the coin dispensing channel 30
of the hopper. The coin dispensing channel 30, which is
defined by the housing 4 of the hopper, guides coins to
the coin exit 10 of the hopper, from where they are dis-
pensed.
[0061] Referring now to Figures 5a to 5f, the inner and
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outer singulators 26, 28 form a resiliently biased double
gate 78 that controls the passage of coins through the
coin passage 22 defined by the ridge structure 20. Spe-
cifically, the singulator double gate 78 only allows the
passage of single coins which are supported on the base
plate 18 in a flat configuration. Any superposed coins are
stripped off and forced to wait so as to pass through the
double gate individually.
[0062] As shown in the sequence of Figures 5b to 5e,
the tapering of the inner surface 72 of the inner singulator
26 enables a single coin 80, which is supported in a flat
position on the base plate 18 and is forced against the
inner surface 72 by the action of the coin disk 16 and the
diverter 24, to engage and lift the inner singulator 26
against the force of the biased supporting posts 70, there-
by gaining passage past the first singulator 26. Similarly,
with reference to Figures 5d to 5f, the single coin 80 is
also able to lift the second singulator 28 due to the tapered
inner surface 76 of the second singulator 28. In essence,
in the case of a single coin 80, the tapered inner surfaces
72, 76 of the inner and outer singulators 26, 28 both act
to translate some of the lateral force with which the coin
80 is pushed in the direction of the singulators 26, 28 into
a perpendicular force that counteracts the bias of their
respective singulator 26, 28 and thus opens the way for
the single coin 80 to pass.
[0063] A key point of note is that even whilst a coin 80
passes the singulators 26, 28, it maintains a link to the
lateral force exerted by the diverter 24 and the transport
ribs 48 of the coin disk 16. Thus, the diverter 24 and the
transport ribs 48 continue to urge the single coin 80
through the singulators 26, 28 even when it is already in
contact with the singulators 26, 28. The single coin 80
does not rely solely on its own momentum to pass the
singulators 26, 28: it is actively urged past the singulators
by the coin disk 16 and the diverter 24.
[0064] Any number of subsequent single coins can
pass the singulators 26, 28 in the manner described
above. Furthermore, it follows from the above description
of the diverter 24 and the coin disk 16 that, generally
speaking, only a single coin 80 resting on the base plate
18 is actively urged towards the singulators 26, 28: the
diverter 24 only protrudes above the base plate 18 by a
height which is marginally lower than the thickness of the
thinnest processed coin, and thus only engages the low-
ermost coin 80 in each aperture 44 of the coin disk 16.
Nevertheless, the applicant has found that due to cen-
trifugal forces and the friction between superposed coins
82 there are instances where stacks of two or more coins
80, 82 are urged towards the singulators 26, 28. In the
absence of singulators 26, 28, such stacks of coins, 80,
82 would be as a whole. However, the singulators 26, 28
perform a compact and efficient stripping function that
prevents the passage of stacks 80, 82 into the coin dis-
pensing channel 30.
[0065] In cases where a stack of two or more coins 80,
82 is aligned, i.e. its coins are substantially parallel, the
first singulator 26 allows the passage of the lowermost

coin 80 of the stack in the manner described above. Su-
perposed coins 82 however are not urged towards the
singulator 16 with the same force as the lowermost coin
because they are not in contact with the diverter 24, which
only projects as high as the thickness of the lowermost
coin. Therefore superposed coins 82 do not possess suf-
ficient lateral force to displace the inner singulator 26
against its spring bias so as to allow them to pass simul-
taneously with the lowermost coin 80. However, after the
lowermost coin 80 passes on its own, the superposed
coin 80 immediately above it can drop to the level of the
base plate 18 and thus benefits from the force applied
by the diverter 24, allowing it to force open the singulator
26 and pass into the dispensing channel individually.
[0066] In summary, the double gate 78 of singulators
26, 28, in combination with the selective force exerted
by the diverter 24 and the coin disk 16, ensures that mul-
tiple coins in aligned stacks 80, 82 cannot progress into
the dispensing channel 30 simultaneously under any cir-
cumstances.
[0067] Referring now to Figures 6a to 6c, the applicant
has found that, particularly when the coin disk 16 is op-
erated at high speeds it is occasionally possible for stacks
of coins 80, 82 to be forced towards the singulators in an
unaligned configuration. This typically occurs when a su-
perposed coin 82 is wedged between a lowermost coin
80 and the first singulator 26 as illustrated in Figure 6a.
In such cases, the superposed coin 82 is able to benefit
from the force applied by the diverter 24 to the lowermost
coin 80 and wedges itself past the inner singulator 26
together with the underlying coin 80, as shown in Figure
6b.
[0068] To counteract the wedging action of unaligned
coins, the spring bias and tapered inner surface 72 of the
of the inner singulator 26 allow the inner singulator 26 to
align the superposed coin 82 with the lowermost coin 80
as shown in Figure 6b. Once alignment has occurred,
the superposed coin 82 no longer directly benefits from
the force applied by the diverter 24 to the lowermost coin
80 and is hence incapable of forcing the outer singulator
28 to open. Thus the double gate of singulators 78, in
combination with the selective force exerted by the di-
verter 24 and the coin disk 16, ensures that multiple coins
in unaligned stacks 80, 82 cannot progress into the dis-
pensing channel 30 simultaneously under any circum-
stances.
[0069] The skilled person will appreciate that a number
of modifications can be made to the preferred embodi-
ment of the invention. The structure of the coin disk may,
for instance, vary, as may the structure of the diverter.
The coin disk may have more or less than four apertures,
potentially even only a single aperture. Indeed, it is not
even essential to the working of the singulators to employ
an apertured coin disk as described; any transport means
capable of actively urging only a lowermost coin towards
the singulators is suitable for putting the singulators to
use. The described apertured disc represents a particu-
larly effective way of achieving this. However, the skilled
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person will appreciate that the specific components de-
scribed in respect of the preferred embodiment may be
used selectively, or in a variety of combinations depend-
ing on the intended function of the hopper.
[0070] For instance, in the following a hopper compris-
es a coin dispensing mechanism broadly similar to that
described above but wherein only one singulator is used
to prevent the dispensing of double coins. In this alter-
native embodiment the problem of coin jamming is avoid-
ed by urging only aligned coins into the sole singulator.
Unaligned stacks of coins are avoided, for example, by
configuring the coin disk and the ridge structure appro-
priately, or by building in a separate aligning means.

Claims

1. A mechanism (8) for separating single coins from a
plurality of coins provided within a coin dispensing
apparatus, the mechanism comprising: a housing
defining a coin dispensing path (22,30), coin trans-
port means for urging coins along the coin dispens-
ing path, the coin transport means comprises: a ro-
tatable disk (16) containing one or more coin-retain-
ing apertures (44), the disk being provided adjacent
a coin source (6) for filling the or each aperture; and
a deflecting member (24) arranged to divert, in use,
coins located in the or each aperture along the coin
dispensing path; characterised in that first and sec-
ond biased coin stripping members (26,28) are pro-
vided located adjacent each other and disposed suc-
cessively in the coin dispensing path at an outlet (10)
of the coin dispensing mechanism, the members to-
gether comprising a double outlet gate (78) with each
member being movable independently of the other
by each urged coin to effect, in use, alignment and
stripping of the coins as they are separated.

2. The mechanism of Claim 1, wherein the coin trans-
port means is arranged to urge coins along the coin
dispensing path whilst the coins are in contact with
the first and second stripping members.

3. The mechanism of Claim 1, further comprising a mo-
tor arranged to drive the rotatable disk.

4. The mechanism of Claim 1, wherein the transport
means comprises urging means on the rotatable
disk, the urging means being arranged to cooperate
with the deflecting member to urge a coin located in
a coin-retaining aperture along the coin dispensing
path by rotation of the disk.

5. The mechanism of Claim 4 wherein the urging
means and the deflecting member comprise com-
plementary meshed formations enabling continuous
relative rotational movement between the urging
means and the deflecting member.

6. The mechanism of any of Claims 1 to 5 wherein the
deflecting member is arranged to contact only one
coin at a time, in use.

7. The mechanism of any of Claims 1 to 6, wherein the
deflecting member is arranged to divert only one coin
at a time, in use.

8. The mechanism of any of Claims 1 to 7, wherein the
deflecting member is spring biased and is movable
into a retracted position to prevent a coin jam.

9. The mechanism of Claim 8, wherein the deflecting
member is pivotable about an elongate pin between
a deflecting position and the retracted position.

10. The mechanism of any preceding Claim, wherein the
first stripping member is provided blocking the coin
dispensing path, the first stripping member compris-
ing a first coin contacting surface that is arranged,
in use, to translate an urging force of an urged coin
into a displacement force that displaces the first strip-
ping member out of the coin dispensing path.

11. The mechanism of Claim 10, wherein the first coin
contacting surface is tapered and arranged, in use,
to engage urged coins travelling along the coin dis-
pensing path.

12. The mechanism of Claim 11, wherein the first strip-
ping member has an arcuate shape and the tapered
first contacting surface has a concave shape.

13. The mechanism of any preceding Claim, wherein the
second stripping member is provided blocking the
coin dispensing path, the second stripping member
comprising a second contacting surface that is ar-
ranged, in use, to translate an urging force of an
urged coin into a displacement force that displaces
the second stripping member out of the coin dispens-
ing path.

14. The mechanism of Claim 13, wherein the second
contacting surface is tapered and arranged, in use,
to engage urged coins travelling along the coin dis-
pensing path which have cleared the first stripping
member.

15. The mechanism of Claim 14, wherein the second
stripping member has an arcuate shape and the ta-
pered second contacting surface has a concave
shape.

16. The mechanism of any preceding Claim, wherein the
shapes of the first and second stripping members
complement each other.

17. The mechanism of any preceding Claim wherein the
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first and second stripping members each comprise
respective first and second ends and are held in
place by spring biased support posts mounted at
their respective first and second ends.

18. The mechanism of any preceding Claim wherein the
first and second stripping members comprise a flex-
ible material chosen from the group of: metals, pol-
ymers and carbon fibre.

19. A coin hopper comprising a coin dispensing mech-
anism according to any preceding Claim.

20. A vending machine comprising a coin dispensing
mechanism according to any preceding Claim.

21. A coin dispensing apparatus for use in dispensing
single coins from a plurality of coins provided within
the coin dispensing apparatus, the apparatus includ-
ing a mechanism as defined in any of claims 1-20.

22. A coin dispensing apparatus according to Claim 21,
further comprising a further resiliency biased dis-
placeable door also closing the coin outlet until the
said door is engaged and opened by an edge of a
coin being diverted; the coin then in use also being
urged past the said door which is; provided adjacent
the double outlet gate and being arranged to prevent
a second coin from being dragged into the coin outlet
by the first coin.

23. A coin dispensing apparatus according to Claim 21
or 22, wherein the coin outlet and the double outlet
gate both have a curved profile matching a circum-
ferential curvature of the disk.

24. A coin dispensing apparatus according to Claim 23
as dependent on Claim 22, wherein the further door
has a curved profile matching the curvature of the
double outlet gate

25. A coin dispensing apparatus according to any one
of Claims 21 to 24, wherein the double outlet gate
and the further door are each arranged to be movable
orthogonally to the movement of a coin being dis-
pensed and comprises an angled face providing a
coin engaging surface for translating the movement
of the coin to opening of the door.

26. A coin dispensing apparatus according to any one
of Claims 21 to 25, wherein the double outlet gate
and/or further door are biased into position by at least
one respective tensioned spring, and the double out-
let gate and/or further door are in use lifted against
the action of the at least one tensioned spring by the
leading edge of a coin being diverted.

27. A coin dispensing apparatus according to Claim 26,

wherein double outlet gate and the further door are
held in their operating position by means of location
pins along which the double outlet gate and further
door can be displaced.

28. A coin dispensing apparatus according to any one
of Claims 21 to 27, wherein the disk comprises a
plurality of coin transporting ribs which in use engage
the coin to push the same against the urging member
as the disk is being rotated.

29. A coin dispensing apparatus according to Claim 28,
wherein the disk comprises a base plate having a
plurality of slots provided therein, and the urging
member comprises a plurality of upstanding ribs
complementary to the plurality of slots.

30. A coin dispensing apparatus according to any one
of Claims 21 to 29 wherein the urging member pro-
trudes into the disk by an amount equal to or less
than the thickness of the thinnest coin that the mech-
anism is designed to dispense.

31. A coin dispensing apparatus according to any one
of Claims 21 to 30 wherein the urging member is
spring biased into position and is arranged to be dis-
placeable out of a coin engaging position in response
to an abnormal force of a coin pushing thereon.

32. A coin dispensing apparatus according to claim 21
wherein the apparatus includes; means for feeding
coins from the source into the plurality of apertures;
and the said double outlet gate is provided as a re-
siliently biased gating member, gating the coin outlet
until the gating member is engaged and lifted by an
edge of a coin being diverted; and being urged past
the gating member; whereby the urging member and
the gating member are arranged to prevent a second
or subsequent coin from passing the gating member
simultaneously with the first coin.

33. A coin dispensing apparatus according to any of
Claims 21 to 32 further comprising determining
means for determining the denomination of a dis-
pensed coin, the determining means comprising a
magnetic sensor for measuring the diameter of the
dispensed coin to determine its denomination.

Patentansprüche

1. Mechanismus (8) zum Trennen einzelner Münzen
von einer Vielzahl von Münzen, die in einer Münzen-
ausgabevorrichtung bereitgestellt sind, wobei der
Mechanismus Folgendes aufweist: ein Gehäuse,
das einen Münzenausgabeweg (22, 30) definiert, ei-
ne Münzentransporteinrichtung zum Drängen von
Münzen an dem Münzenausgabeweg entlang, wo-
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bei die Münzentransporteinrichtung Folgendes auf-
weist; einen drehbaren Teller (16), der eine oder
mehrere Münzenaufnahmeöffnungen (44) enthält,
wobei der Teller neben einer Münzenquelle (6) zum
Füllen der oder jeder Öffnung bereitgestellt ist, und
ein Ablenkelement (24) zum Umlenken, im Ge-
brauch, von in der oder jeder Öffnung am Münzen-
ausgabeweg entlang befindlichen Münzen, da-
durch gekennzeichnet, dass erste und zweite vor-
gespannte Münzenabstreifelemente (26, 28) bereit-
gestellt sind, die an einem Auslass (10) des Mün-
zenausgabemechanismus in dem Münzenausgabe-
weg nebeneinander liegen und aufeinander folgend
angeordnet sind, wobei die Elemente zusammen ei-
ne doppelte Auslasssperre (78) umfassen, wobei je-
des Element unabhängig von dem anderen von jeder
gedrängten Münze bewegt werden kann, um im Ge-
brauch die Ausrichtung und das Abstreifen der Mün-
zen beim Trennen zu bewirken.

2. Mechanismus nach Anspruch 1, wobei die Münzen-
transporteinrichtung angeordnet ist, um Münzen am
Münzenausgabeweg entlang zu drängen, während
die Münzen mit dem ersten und dem zweiten Ab-
streifelement in Kontakt sind.

3. Mechanismus nach Anspruch 1, der ferner einen
zum Antreiben des drehbaren Tellers angeordneten
Motor aufweist.

4. Mechanismus nach Anspruch 1, wobei die Trans-
porteinrichtung eine Drängeinrichtung an dem dreh-
baren Teller aufweist, wobei die Drängeinrichtung
zum Zusammenwirken mit dem Ablenkelement an-
geordnet ist, um eine in einer Münzenaufnahmeöff-
nung befindliche Münze durch Drehung des Tellers
am Münzenausgabeweg entlang zu drängen.

5. Mechanismus nach Anspruch 4, wobei die Drän-
geinrichtung und das Ablenkelement komplementä-
re ineinandergreifende Gebilde aufweisen, die die
kontinuierliche relative Drehbewegung zwischen der
Drängeinrichtung und dem Ablenkelement ermögli-
chen.

6. Mechanismus nach einem der Ansprüche 1 bis 5,
wobei das Ablenkelement so angeordnet ist, dass
es im Gebrauch mit nur jeweils einer Münze in Kon-
takt ist.

7. Mechanismus nach einem der Ansprüche 1 bis 6,
wobei das Ablenkelement so angeordnet ist, dass
es im Gebrauch nur jeweils eine Münze ablenkt.

8. Mechanismus nach einem der Ansprüche 1 bis 7,
wobei das Ablenkelement federvorgespannt ist und
in eine zurückgezogene Stellung bewegt werden
kann, um einen Münzenstau zu verhindern.

9. Mechanismus nach Anspruch 8, wobei das Ablen-
kelement um einen länglichen Stift zwischen einer
ablenkenden Stellung und der zurückgezogenen
Stellung verschwenkbar ist.

10. Mechanismus nach einem der vorhergehenden An-
sprüche, wobei das erste Abstreifelement den Mün-
zenausgabeweg blockierend bereitgestellt ist, wobei
das erste Abstreifelement eine erste Münzenkon-
taktfläche aufweist, die im Gebrauch zum übertra-
gen einer Drängungskraft einer gedrängten Münze
in eine Verlagerungskraft angeordnet ist, die das er-
ste Abstreifelement aus dem Münzenausgabeweg
verlagert.

11. Mechanismus nach Anspruch 10, wobei die erste
Münzenkontaktfläche abgeschrägt und im Ge-
brauch zum Angreifen an gedrängten Münzen an-
geordnet ist, die sich am Münzenausgabeweg ent-
lang bewegen.

12. Mechanismus nach Anspruch 11, wobei das erste
Abstreifelement eine bogenförmige Form hat und die
angeschrägte erste Kontaktfläche eine konkave
Form hat.

13. Mechanismus nach einem der vorhergehenden An-
sprüche, wobei das zweite Abstreifelement den
Münzenausgabeweg blockierend bereitgestellt ist,
wobei das zweite Abstreifelement eine zweite Mün-
zenkontaktfläche aufweist, die im Gebrauch zum
Übertragen einer Drängungskraft einer gedrängten
Münze in eine Verlagerungskraft angeordnet ist, die
das zweite Abstreifelement aus dem Munzenausga-
beweg verlagert.

14. Mechanismus nach Anspruch 13, wobei die zweite
Münzenkontaktfläche angeschrägt und im Ge-
brauch zum Angreifen an sich am Münzenausgabe-
weg entlang bewegenden gedrängten Münzen an-
geordnet ist, die sich am ersten Abstreifelement vor-
beibewegt halben.

15. Mechanismus nach Anspruch 14, wobei das zweite
Abstreifelement eine bogenförmige Form hat und die
angeschrägte zweite Kontaktfläche eine konkave
Form hat.

16. Mechanismus nach einem der vorhergehenden An-
sprüche, wobei die Formen des ersten und des zwei-
ten Abstreifelements einander ergänzen.

17. Mechanismus nach einem der vorhergehenden An-
sprüche, wobei das erste und das zweite Abstreife-
lement jeweils ein erstes bzw. ein zweites Ende auf-
weisen und von federvorgespannten Stützen in Ein-
baulage gehalten werden, die an ihrem ersten bzw.
zweiten Ende montiert sind.
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18. Mechanismus nach einem der vorhergehenden An-
sprüche, wobei das erste und das zweite Abstreife-
lement ein flexibles Material aufweisen, das aus der
Gruppe von Metallen, Polymeren und Kohlenstoff-
faser gewählt ist.

19. Münzentrichter, der einen Manzenausgabemecha-
nismus nach einem der vorhergehenden Ansprüche
aufweist.

20. Verkaufsautomat, der einen Münzenausgabeme-
chanismus nach einem der vorhergehenden An-
sprüche aufweist.

21. Münzenausgahevorrichtung zur Verwendung beim
Ausgeben einzelner Münzen aus einer Vielzahl von
Münzen, die in der Münzausgabevorrichtung bereit-
gestellt sind, wobei die Vorrichtung einen Mechanis-
mus nach der Definition in einem der Ansprüche 1
bis 20 beinhaltet,

22. Münzenausgabevorrichtung nach Anspruch 21, die
ferner eine weitere durch Rückprallelastizität vorge-
spannte verlagerbare Tür aufweist, die ebenfalls den
Münzenauslass verschließt, bis die genannte Tür
von einem Rand einer Münze, die umgelenkt wird,
angegriffen und geöffnet wird, wobei die Münze dann
im Gebrauch ebenfalls an der genannten Tür vorbei
gedrängt wird, die neben der doppelten Auslass-
sperre bereitgestellt ist und so angeordnet ist, dasss
verhindert wird, dass eine zweite Münze von der er-
sten Münze in den Münzenauslass geschleppt wird.

23. Münzenausgabevorrichtung nach Anspruch 21 oder
22, wobei der Münzenauslass und die doppelte Aus-
lasstür beide ein gekrümmtes Profil haben, das mit
einer Umfangskrümmung des Tellers überein-
stimmt.

24. Münzenausgabevorrichtung nach Anspruch 23
wenn abhängig von Anspruch 22, wobei die weitere
Tür ein gekrümmtes Profil hat, das mit der Krüm-
mung der doppelten Auslasssperre übereinstimmt.

25. Münzenausgabemechanismus nach einem der An-
sprüche 21 bis 24, wobei die doppelte Auslasssperre
und die weitere Tür jeweils so angeordnet sind, dass
sie orthogonal zur Bewegung einer Münze, die aus-
gegeben wird, beweglich sind, und eine abgewinkel-
te Seitenfläche aufweist, die eine Münzenangriffs-
fläche bereitstellt zum Übertragen der Bewegung
der Münze in das Öffnen der Tür.

26. Münzenausgabevorrichtnng nach einem der An-
sprüche 21 bis 25, wobei die doppelte Auslasssperre
und/oder weitere Tür von wenigstens einer jeweili-
gen gespannten Feder in Solllage vorgespannt wird
und die doppelte Auslasssperre und/oder weitere

Tür im Gebrauch gegen die Wirkung der wenigstens
einen gespannten Feder von der Vorderkante einer
Münze, die umgelenkt wird, angehoben wird.

27. Münzenausgabevorrichtung nach Anspruch 26, wo-
bei die doppelte Auslasssperre und die weitere Tür
mithilfe von Passstiften, an denen entlang die dop-
pelte Auslasssperre und weitere Tür verlagert wer-
den können, in ihrer Betriebsposition gehalten wer-
den.

28. Münzenausgabevorrichtung nach einem der An-
sprüche 21 bis 27, wobei der Teller eine Vielzahl von
Münzentransportrippen aufweist, die im Gebrauch
an der Münze angreifen, um diese gegen das drän-
gende Element zu drücken, während der Teller ge-
dreht wird.

29. Münzenausgabevorrichtung nach Anspruch 28, wo-
bei der Teller eine Grundplatte aufweist, die mit einer
Vielzahl von Aussparungen in ihr versehen ist, und
das drängende Element eine Vielzahl von hochste-
henden Rippen aufweist, die mit der Vielzahl von
Aussparungen komplementär sind.

30. Münzenausgabevorrichtung nach einem der An-
sprüche 21 bis 29, wobei das drängende Element
um einen Betrag in den Teller vorsteht, der kleiner
oder gleich der Dicke der dünnsten Münze ist, zu
deren Ausgabe der Mechanismus ausgelegt ist.

31. Münzenausgabevorrichtung nach einem der An-
sprüche 21 bis 30, wobei das drängende Element in
Solllage federvorgespannt ist und angeordnet ist,
um als Reaktion auf eine abnormale Kraft einer an
es drückenden Münze aus einer Münzenangriffspo-
sition verlagert zu werden.

32. Münzenausgabevorrichtung nach Anspruch 21, wo-
bei die Vorrichtung Mittel zum Zuführen von Münzen
von der Quelle in die Vielzahl von Öffungen beinhal-
tet und wobei die genannte doppelte Auslasssperre
als ein elastisch vorgespanntes Sperrelement vor-
gesehen ist, das den Münzenauslass versperrt, bis
ein Rand einer Münze, die umgelenkt wird, am Sper-
relement angreift und es anhebt und an dem Sper-
relement vorbei gedrängt wird, wobei das drängende
Element und das Sperrelement angeordnet sind, um
eine zweite oder nachfolgende Münze daran zu hin-
dern, das Sperrelement gleichzeitig mit der ersten
Münze zu passieren.

33. Münzenausgabevorrichtung nach einem der An-
sprüche 21 bis 32, die ferner eine Ermittlungsein-
richtung zum Ermitteln des Wertes einer ausgege-
benen Münze aufweist, wobei die Ermittlungsein-
richtung einen magnetischen Sensor zum Messen
des Durchmessers der ausgegebenen Münze zum
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Ermitteln ihres Wertes umfasst.

Revendications

1. Mécanisme (8) destiné à séparer des jetons indivi-
duels d’une pluralité de jetons placés dans un appa-
reil de distribution de jetons, le mécanisme
comprenant : un carter définissant un trajet de dis-
tribution de jetons (22, 30), des moyens de transport
de jetons pour acheminer des jetons le long du trajet
de distribution de jetons, les moyens de transport de
jetons comprenant : un disque rotatif (16) compor-
tant une ou plusieurs ouvertures de retenue de je-
tons (44), le disque étant monté en position adjacen-
te d’une source de jetons (6) pour remplir ladite
ouverture ou chaque ouverture ; et un élément dé-
flecteur (24) agencé pour dévier, en utilisation, les
jetons se trouvant dans ladite couverture ou dans
chaque ouverture le long du trajet de distribution de
jetons, caractérisé en ce que des premier et se-
cond éléments sollicités d’enlèvement de jetons (26,
28) sont montés en position adjacente l’un par rap-
port à l’autre et sont disposés successivement dans
le trajet de distribution de jetons au niveau d’une
sortie (10) du mécanisme de distribution de jetons,
les éléments comportant ensemble une barrière à
double sortie (78), alors que chaque élément peut
être déplacé indépendamment l’un par rapport à
l’autre par chaque jeton acheminé pour effectuer, en
utilisation, l’alignement et l’enlèvement des jetons
au fur et à mesure qu’ils sont séparés.

2. Mécanisme selon la revendication 1, les moyens de
transport de jetons étant agencés pour acheminer
des jetons le long du trajet de distribution de jetons
pendant que les jetons sont en contact avec les pre-
mier et second éléments d’enlèvement.

3. Mécanisme selon la revendication 1, comprenant en
outre un moteur agencé pour entraîner le disque ro-
tatif.

4. Mécanisme selon la revendication 1, les moyens de
transport comprenant en outre des moyens d’ache-
minement sur le disque rotatif, les moyens d’ache-
minement étant agencés pour être en interaction
avec l’élément déflecteur afin d’acheminer un jeton
positionné dans une ouverture de retenue de jetons
le long du trajet de distribution de jetons grâce à la
rotation du disque.

5. Mécanisme selon la revendication 4, les moyens
d’acheminent et l’élément déflecteur comportant des
formations d’engrènement complémentaires les-
quelles permettent un mouvement de rotation relatif
continu entre les moyens d’acheminement et l’élé-
ment déflecteur.

6. Mécanisme selon l’une quelconque des revendica-
tions 1 à 5, l’élément déflecteur étant agencé, en
utilisation, pour être au contact d’un jeton seulement
à la fois.

7. Mécanisme selon l’une quelconque des revendica-
tions 1 à 6, l’élément déflecteur étant agencé pour
dévier, en utilisation, un jeton seulement à la fois.

8. Mécanisme selon l’une quelconque des revendica-
tions 1 à 7, l’élément déflecteur étant sollicité par
ressort et étant apte à être déplacé vers une position
rétractée pour empêcher un coinçage de jetons.

9. Mécanisme selon la revendication 8, l’élément dé-
flecteur étant pivotable autour d’une broche allongée
entre une position de déflexion et la position rétrac-
tée.

10. Mécanisme selon l’une quelconque des revendica-
tions précédentes, le premier élément d’enlèvement
étant monté pour bloquer le trajet de distribution de
jetons, le premier élément d’enlèvement comportant
une première surface de contact de jetons qui est
agencée, en utilisation, pour convertir une force
d’acheminement d’un jeton acheminé en une force
de déplacement qui déplace le premier élément
d’enlèvement hors du trajet de distribution de jetons.

11. Mécanisme selon la revendication 10, la première
surface de contact de jetons étant biseautée et agen-
cée, en utilisation, pour s’appliquer sur des jetons
acheminés se déplaçant le long du trajet de distri-
bution de jetons.

12. Mécanisme selon la revendication 11, le premier élé-
ment d’enlèvement ayant une Forme arquée et la
première surface de contact biseautée ayant une for-
me concave.

13. Mécanisme selon l’une quelconque des revendica-
tions précédentes, le second élément d’enlèvement
étant monté pour bloquer le trajet de distribution de
jetons, le second élément d’enlèvement comportant
une seconde surface de contact de jetons qui est
agencée, en utilisation, pour convertir une force
d’acheminement d’un jeton acheminé en une force
de déplacement qui déplace le second élément d’en-
lèvement hors du trajet de distribution de jetons.

14. Mécanisme selon la revendication 13, la seconde
surface de contact de jetons étant biseautée et agen-
cée, en utilisation, pour s’appliquer sur des jetons
acheminés se déplaçant le long du trajet de distri-
bution de jetons qui ont passé par le premier élément
d’enlèvement

15. Mécanisme selon la revendication 14, le second élé-
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ment d’enlèvement ayant une forme arquée et la se-
conde surface de contact biseautée ayant une forme
concave.

16. Mécanisme selon l’une quelconque des revendica-
tions précédentes, les formes des premier et second
éléments d’enlèvement étant complémentaires l’une
de l’autre.

17. Mécanisme selon l’une quelconque des revendica-
tions précédentes, les premier et second éléments
d’enlèvement comportant chacun des première et
seconde extrémités, et étant maintenus en place par
des montants de support sollicités par ressort au ni-
veau de leurs première et seconde extrémités res-
pectives.

18. Mécanisme selon l’une quelconque des revendica-
tions précédentes, les premier et second éléments
d’enlèvement comprenant un matériau flexible sé-
lectionné parmi le groupe composé des substances
suivantes : métaux, polymères et fibres de carbone.

19. Trémie à jetons comprenant un mécanisme de dis-
tribution de jetons selon l’une quelconque des re-
vendications précédentes.

20. Distributeur automatique comprenant un mécanis-
me de distribution de jetons selon l’une quelconque
des revendications précédentes.

21. Appareil de distribution de jetons pour être utilisé
dans la distribution de jetons individuels d’une plu-
ralité de jetons placés dans l’appareil de distribution
de jetons, l’appareil comprenant un mécanisme tel
qu’il est défini selon l’une quelconque des revendi-
cations 1 à 20.

22. Appareil de distribution de jetons selon la revendi-
cation 21, comprenant en outre une porte déplaçable
à sollicitation élastique supplémentaire laquelle fer-
me également la sortie de jetons jusqu’à ce que la-
dite porte soit au contact d’un bord de jeton en train
d’être dévié, et soit ouverte par celui-ci ; le jeton en
utilisation à ce moment-là étant également achemi-
né pour passer devant ladite porte qui est montée
en position adjacente à la barrière à double sortie et
agencée pour éviter qu’un deuxième jeton ne soit
entraîné dans la sortie de jetons par le premier jeton.

23. Appareil de distribution de jetons selon la revendi-
cation 21 ou 22, la sortie de jetons et la barrière à
double sortie présentant chacune deux un profil in-
curvé lequel correspond à une courbure circonféren-
tielle du disque.

24. Appareil de distribution de jetons selon la revendi-
cation 23 quand elle est dépendante de la revendi-

cation 22, la porte supplémentaire présentant un pro-
fil incurvé lequel correspond à la courbure de la bar-
rière à double sortie.

25. Appareil de distribution de jetons selon l’une quel-
conque des revendications 21 à 24, la barrière à dou-
ble sortie et la porte supplémentaire étant chacune
agencée pour être déplaçable dans le plan orthogo-
nal par rapport au mouvement d’un jeton en train
d’être distribué et comportant une face inclinée la-
quelle offre une surface d’engagement de jeton pour
convertir le mouvement du jeton en ouverture de la
porte.

26. Appareil de distribution de jetons selon l’une quel-
conque des revendications 21 à 25, la barrière à dou-
ble sortie et/ou la porte supplémentaire étant sollici-
tée en position par au moins un ressort en tension
respectif, et la barrière à double sortie et/ou la porte
supplémentaire étant soulevés, en utilisation, contre
l’action dudit au moins un ressort en tension par le
bord frontal d’un jeton en train d’être dévié.

27. Appareil de distribution de jetons selon la revendi-
cation 26, la barrière à double sortie et la porte sup-
plémentaire étant maintenues dans leurs positions
d’exploitation au moyen de broches de positionne-
ment le long desquelles la barrière à double sortie
et la porte supplémentaire peuvent être déplacées.

28. Appareil de distribution de jetons selon l’une quel-
conque des revendications 21 à 27, le disque com-
portant une pluralité de nervures de transport de je-
tons qui, en utilisation, se mettent en contact avec
le jeton afin de pousser ce dernier contre l’élément
d’acheminement au fur et à mesure que le disque
tourne.

29. Appareil de distribution de jetons selon la revendi-
cation 28, le disque comportant une plaque de base
présentant une pluralité de fentes qui sont prévues
sur celle-ci, et l’élément d’acheminement compor-
tant une pluralité de nervures montantes qui sont
complémentaires de lapluralité des fentes.

30. Appareil de distribution de jetons selon l’une quel-
conque des revendications 21 à 29, l’élément
d’acheminement faisant saillie dans le disque sur
une distance qui est égale ou inférieure à l’épaisseur
du jeton le plus mince que le mécanisme est destiné
à distribuer.

31. Appareil de distribution de jetons selon l’une quel-
conque des revendications 21 à 30, l’élément
d’acheminement étant sollicité en position par res-
sort et étant agencé pour pouvoir être déplacé hors
d’une position d’engagement avec le jeton, en réac-
tion à une force anormale qu’un jeton exerce par

25 26 



EP 1 842 168 B1

15

5

10

15

20

25

30

35

40

45

50

55

poussée sur celui-ci.

32. Appareil de distribution de jetons selon la revendi-
cation 21, l’appareil comprenant : des moyens pour
alimenter des jetons à partir de la source vers la plu-
ralité d’ouvertures; et ladite barrière à double sortie
est montée sous la forme d’un élément barrière à
sollicitation élastique; la fermeture de la sortie de
jetons jusqu’à ce que l’élément barrière soit en con-
tact avec un bord de jeton en train d’être dévié, et
soulevé par celui-ci, et acheminé pour passer devant
l’élément barrière; cas dans lequel l’élément d’ache-
minement et l’élément barrière sont agencés pour
éviter qu’un deuxième jeton, ou un jeton ultérieur,
ne passe devant l’élément barrière au même mo-
ment que le premier jeton.

33. Appareil de distribution dejetons selon l’une quel-
conque des revendications 21 à 32, comprenant en
outre des moyens de détermination pour déterminer
la dénomination d’un jeton distribué, les moyens de
détermination comportant un capteur magnétique
pour mesurer le diamètre du jeton distribué afin de
déterminer sa dénomination.
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