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Conveyor device for coins

Description

The invention relates to a conveyor device for coins,
comprising means for moving at least one coin, and to a

machine for this purpose.

With any machines that are fed with coins, for example
vending machines, cashpoint machines, coin-operated
amusement machines, there is the problem that the coins
have to reach a cash box or the like by virtue of the
weight force of said coins, whereby the design freedom in
terms of the arrangement of components inside the machine
is extremely limited. In order for a coin, which for ex-
ample may be soiled, to be reliably transported, a mini-
mum gradient of the coin channel is to be observed. In
practice, it has proven to be difficult to transport the
coins, which often are not magnetic, against the weight
force thereof, since there is only little space available
within the machines for a conveyor device. Conveyor belts
and the like are ruled out as conveyor devices due to

their spatial requirement.

DE 102 61 819 Al discloses a method and a device for
sorting, counting and inspecting coins. In this case, the

device has a separating device for the coins. To acceler-



10

15

20

25

30

ate the coins as they leave the separating device, an ac-
celeration wheel is provided, of which the lateral outer
surface comes to rest against the coins as the coins are

accelerated.

The object of the invention is to create a conveyor de-
vice and a machine comprising a conveyor device, which
reliably and quickly transport coins with no wear and

have a relatively short response time.

In accordance with the invention, the object is achieved

by the features of the independent claims.

The features of the dependent claims constitute advanta-

geous embodiments.

A conveyor device for coins comprises means for moving at
least one coin in a predetermined movement direction,
which differs from the effective direction of gravity,
under a force uninfluenced by a moved mechanical compo-
nent, the conveyor device being coupled to a detection
device, which identifies the presence of the coin, in or-
der to accelerate the coins in the predetermined movement

direction as required.

The coins are transported by the means, for example in a
field of forces, without the coin being acted on in any
way by a mechanical component in order to accelerate said
coin, the means being activatable as required, specifi-
cally preferably when the detection device has identified
the presence of a coin to be transported. By means of the

method, coins arranged on a flat surface for example can
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be accelerated and transported to practically any loca-
tion. It is also possible to separate coins, which are
piled above one another and beside one another in an un-
ordered manner. Coins that are in free-fall are therefore
acted on contactlessly by force in such a way that the
movement direction of said coins changes. Thus, it is not
necessary to observe specific angular positions in order
to transport the coins within the machine in a gravity-
controlled manner, and the manufacturer has a relatively
large amount of design freedom with regard to the ar-
rangement of the transport parts for the coins, which
generally have to be transported from a coin slot to a
cash box and/or counting unit, possibly with intermediate
arrangement of a coin inspection unit. The conveyor de-
vice functions substantially without wear. The detection
device can be based on optical, gravimetric or similar
principles of action. It may also function on the basis
of an upstream electric/electronic device, which detects

or inspects the coins.

In order to influence the movement direction of the coins
or to accelerate the coins in a desired direction, the
coins are transported contactlessly through a flowing
fluid, in particular air, or by means of a magnetic

field, in particular a traveling magnetic field.

The traveling magnetic field, also referred to as a mag-
netic traveling field, induces in the metal coin an eddy
current, which in turn in accordance with Lenz’s law gen-
erates a magnetic field acting against the traveling mag-
netic field. If the traveling magnetic field moves quick-

ly relative to the coin, the coin is then entrained by
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the magnetic field. This effect, which is known converse-
ly from an eddy current brake, is utilized within the
scope of the invention to transport coins, in particular
against the weight force thereof. A similar principle of
action is known from a linear motor. The coin is indeed
heated relatively easily in the traveling magnetic field
due to the induced current, however this does not have a
negative effect. It is of course also possible to move a
coin through a fluid flow in a desired direction, the de-
vice for generating the fluid flow comprising, for exam-
ple, a pump, a fan or a compressor depending on the se-
lected fluid. The manufacturer of such a machine is not
bound to specific minimum gradients for reliable coin
transport, rather the coin can also be transported over

horizontal and ascending portions.

The machine advantageously comprises a coin support sur-
face and/or a coin channel, at least one magnet element
for generating a traveling magnetic field transporting
the coin being associated with the coin support surface
or the coin channel as means for moving the coin, at
least in portions. Due to the transport of the coins by
means of the traveling magnetic fields associated with
the coin support surface or the coin channel over por-
tions approximately 2 to 3 cm long for example, it is
possible to guide the coins through the machine over an
approximately arbitrary course or to separate coins that

are present in a pile.

In one embodiment the magnet element is connected to a
control system that is coupled to the detection device,

which identifies the presence of a coin, in order to gen-
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erate as required the traveling magnetic field conveying
the coin. The magnetic traveling field is therefore then
only generated when a coin to be transported is located
on the coin support surface or in the coin channel, in
particular in the region of the field generation, thus

saving energy.

Since the coin generally does not have to be transported
forcibly over the entire course of the coin channel, the
magnet element is expediently arranged in a region of the
coin support surface or of the coin channel in which an
acceleration of the coin for transport thereof is neces-
sary, preferably at a location potentially arranged high-
er, in particular in or before an arch-shaped course por-
tion or an ascending portion, or a descending portion

with low incline.

To generate the traveling magnetic field in order to ac-
celerate the coin, at least one rotating permanent magnet
or a plurality of individual magnets arranged on the pe-
riphery of a rotating body or an electromagnet arrange-
ment are advantageously provided as a magnet element.
Both the permanent magnet, embodied for example as a bar
magnet, and the rotating body are rotated quickly, for
example when detecting or identifying a coin to be accel-
erated, in such a way that the traveling magnetic field
moves quickly relative to the coin and the magnetic field
entrains the coin. An electric motor rotating the perma-
nent magnet or the rotating body is moved by the control
system in the case that a coin is present on the coin

support surface or in the coin channel.
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The control system expediently controls the voltage sup-
ply of a coil arrangement of the electromagnets of the
electromagnet arrangement. Thus, if the detection device
determines that a coin is located in the coin channel or
on the coin support surface, that is to say in a region
in which it is necessary to apply a force to the coin for
the transport thereof, a corresponding signal is issued
to the control system, which in turn supplies voltage to
the coils of the electromagnets of the electromagnet ar-
rangement in order to generate the traveling magnetic
field for transporting the coin. Of course, it is also
possible for the control system to be involved in the
management of a motor for the rotary movement of the mag-
net or of the rotating body carrying the magnet(s), for

example in order to set different speeds of rotation.

The electromagnets advantageously form the coin support
surface and/or the coin channel. Of course, it 1is not
necessary for the electromagnets to form the complete
coin support surface or the entire coin channel, however
it is not necessary to provide an additional support sur-
face or a separate channel in the regions in which elec-

tromagnets are provided for the transport of coins.

In accordance with a development, a substantially E-
shaped upper yoke has a coil-wound armature, the coin
support surface or the coin channel being formed between
free end faces of the armature and a lower yoke distanced
therefrom. The individual coils are activated, that is to
say acted on by voltage, in succession in a known manner,
for example by means of a delta connection, in order to

generate a traveling magnetic field that transports the
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coin through the air gap of the yoke. The directional
specifications upper and lower are not to be understood
as a limiting absolute directional or positional specifi-
cation, since any orientation can be implemented, the up-
per and the lower yoke merely being arranged substantial-

ly parallel to one another.

In order to transport a coin by means of a fluid, a fan
for generating an airflow transporting the coin is pref-
erably associated in a coin channel as means for moving
the coins and is connected to the control system so as to
be supplied with voltage as required, the control system
being coupled to the detection device, which identifies
the presence of a coin. The coin channel can be arranged
in a horizontal plane or a slope and may have a perforat-
ed intermediate base, wherein the coins are transported
above the intermediate base and air is blown below the
intermediate base into the coin channel, preferably by
means of the fan, which preferably also generates an air-

flow for cooling the machine.

A person skilled in the art will be aware of the fact
that the invention can be used to transport coins in a
large number of different machines, for example any cash-
point machines, cash dispensers or vending machines. A
claimed use is a machine, in particular an amusement ma-
chine, comprising a coin slot that is connected by a coin
channel to a coin inspector and a coin cash box, a con-
veyor device as explained previously being associated

with the coin channel, at least in portions.
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Furthermore, the above-described conveyor device is used
in a machine, in particular an amusement machine, com-
prising a counting unit for coins which is associated
with the conveyor device, a control system of the count-
ing unit being coupled to the means and/or the detection
device. By way of example, the counting unit may comprise
the coin support surface, on which the coins are present
in a pile, and the conveyor device is used to sort and/or
to transport the coins, and, coupled for example to a
corresponding sensor arrangement, which in particular de-
tects the value of coins, can transport the coins for
counting, that is to say into a region outside the ma-
chine, to which a user of the amusement machine has ac-
cess. Here, the detection device identifies the presence
of coins. Of course, the detection device can also be
formed in such a way that it identifies the value of a

coin that is present.

The conveyor device 1is preferably arranged upstream or
downstream of a coin stack tube for feeding in and/or for
dispensing an individual coin. The counting unit expedi-
ently comprises a plurality of coin stack tubes, which
are arranged in succession and have different diameters,
the coins being transportable above the coin stack tubes
by means of the conveyor device from the coin stack tube
having the smallest diameter to the coin stack tube hav-
ing the largest diameter in order to be sorted in accord-
ance with their diameter. As a result of the coin stack
tubes, which are optionally removable from the amusement
machine, it is possible for the coins to be stored in an

ordered manner.
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It goes without saying that the features mentioned above
and the features yet to be explained hereinafter can be
used not only in the specified combinations, but also in
other combinations. The scope of the invention is defined

only by the claims.

The invention will be explained in greater detail herein-
after on the basis of a number of exemplary embodiments

with reference to the associated drawings, in which:

figure 1 shows an illustration of a longitudinal sec-—
tion of an electromagnet arrangement of the

conveyor device for coins,

figure 2 shows an illustration of a cross section of an

electromagnet arrangement,

figure 3 shows a front view of a test arrangement of
the conveyor device for coins, comprising ro-—

tatably arranged permanent magnets,

figure 4 shows a side view of a test arrangement ac-

cording to figure 3,

figure 5 shows an illustration of the conveyor device
according to figure 3 in an alternative embod-

iment,

figure 6 shows a schematic illustration of an alterna-

tive conveyor device,



10

15

20

25

30

10

figure 7 shows a schematic sectional illustration of a

counting unit with associated conveyor device,

figure 8 shows a schematic sectional illustration of an
alternative counting unit with associated con-

veyor device,

figure 9 shows a schematic sectional illustration of a
further alternative counting unit with associ-

ated conveyor device,

figure 10 shows a schematic sectional illustration of a
third alternative counting unit with associat-

ed conveyor device, and

figure 11 shows a schematic sectional illustration of a
fourth alternative counting unit with associ-

ated conveyor device.

The conveyor device 21 for a coin 1, in accordance with
figures 1 and 2, comprises an electromagnet arrangement
that is formed substantially by an upper and a lower out-
er yoke 2 with mounting bores 3 for fastening screws and
three inner yokes 2, which are arranged at uniform dis-
tances from one another and serve as armatures 5, the up-
per and the lower yoke 2 being interconnected and the ar-
matures 5, over each of which a coil 6 is wound, consti-

tuting magnet elements 4.

The free end faces 7 of the armatures 5 are distanced
from the region of the lower yoke 2 and form a coin chan-

nel 8 in this gap. The three coils 6 provided are sup-
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plied with voltage in order to generate a traveling mag-
netic field in a known manner by means of a delta connec-—
tion, said traveling magnetic field moving the coin 1
through the coin channel 8, such that a three-phase al-
ternating current with phases offset uniformly from one
another over time is available for the voltage supply of
the individual coils 6. Due to the temporal sequence of
the application of voltage to the coils 6, the traveling

magnetic field is produced with a defined direction.

With the test arrangement according to figures 3 and 4, a
rotating body 11 in the form of a disk 12 and coupled to
an electric motor 10 is mounted on a frame 9, a plurality
of magnet elements 4 formed as permanent magnets 13 being
associated in a diametrically opposed manner with the ro-
tating body 11 in the region of the outer periphery
thereof. The coin channel 8, in which the coin 1 is fed
in a lower horizontal portion 14, is arranged parallel to
and at a distance from the rotating body 11 on the side
facing the permanent magnets 13. The horizontal portion
14 of the coin channel 8 forms a coin support surface 17
and is connected via an arch 16 to a vertical portion 15,
the arch 16 running over the same radius described by the

permanent magnets 13 as the rotating body 11 rotates.

When the rotating body 11 is rotated at a relatively
quick speed of rotation in an anti-clockwise direction,
the coin 1 is entrained from the horizontal portion 14 of
the coin channel 8 in the direction of the arch 16 and is
accelerated in such a way that it leaves the vertical
portion 15 of the coin channel 8. The exit speed of the

coin 1 from the coin channel 8 of the test arrangement is
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substantially dependent on the speed of rotation of the
rotating body 11.

In accordance with figure 5 a coin slot 22 is associated
with the coin channel 8 on the entry side, a coin 1 being
located in said slot and passing via an inclined feed
channel 23 into the coin channel. An optically active de-
vice 24 of a detection device 25, which is connected by
means of electric cables 27 to a control system 26 for
signal evaluation or signal processing, is located in the
feed channel 23, the control system 26 being connected in
turn via cables 27 to the electric motor 10 in such a way
that it can switch on and switch off the voltage supply
thereto. If the detection device 25 identifies the pres-
ence of a coin 1 in the feed channel 23, it then supplies
voltage to the electric motor 10, which thereupon rotates
in an anti-clockwise direction in order to entrain the
coin 1 from the horizontal portion 14 of the coin channel
8 in accordance with the arrow 28 in the direction of the
arch 16 and to accelerate the coin in such a way that it
leaves the vertical portion 15 of the coin channel 8 up-
wardly in the direction of the arrow 28, that is to say

against the effective direction of gravity.

In an alternative embodiment the conveyor device 21 ac-
cording to figure 7 comprises a coin channel 8 extending
in an incline from a coin entry 29, which for example is
formed by a coin slot 22, to a coin exit 30 potentially
arranged higher, a perforated intermediate base 31 being
located in said coin channel along the longitudinal ex-
tension thereof. The detection device 26 for identifying

the coin 1 is located in the region of the coin entry 29
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and is connected via the cable 27 to the control system
26. If the detection device 26 determines that a coin 1
is located in the coin channel 8 above the perforated in-
termediate base 31, it sends a corresponding signal to
the control unit 26, which for example can be integrated
into a control unit of a machine, in particular a cash
processing control system or a game course control system
of an amusement machine or the cash management control
system thereof. The control system 26 switches on the
voltage supply of a fan 32, which generates an airflow
beneath the intermediate base 31 in order to move the
coin 1 in the direction of the arrow 28. A coin cash box
33, which is preferably removable from the machine and in
which the coins 1 are collected, is located at the end of
the coin channel 8, that is to say in the region of the

coin exit 30.

A person skilled in the art is easily aware of the fact
that the conveyor device can be implemented in a machine
to be operated with coins 1. The conveyor device 21 is
arranged with its different magnet elements 4 in a por-
tion of a coin channel 8 after the coin slot 22, that is
to say in the interior of the machine, where an accelera-
tion of the coin 1 is necessary in order to ensure relia-

ble transport.

In accordance with figure 7 a plurality of coins 1 are
located in a pile on the coin support surface 17 of a
counting unit 34, which discharges into a counting open-
ing 18, the counting unit 34 comprising the detection de-
vice 25, which in the present case is formed as a weigh-

ing cell 35 arranged on the base side and is connected to
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the control system 26 via the cable 27, the control sys-—
tem being connected to the electromagnet arrangement 19
of the conveyor device 21 in order to supply voltage
thereto as required. The electromagnet arrangement 19 in-
stalled beneath the coin support surface 17 comprises a
plurality of magnet elements 4 that can be excited dif-
ferently in order to generate a traveling magnetic field
in order to separate and transport the coins 1. Specific
further senses ensure an intelligent guidance of the
traveling magnetic field via the controller of the con-
trol system 26 in order to move the pile of coins 1 such
that these slide away from one another on account of cor-
responding switching dynamics of certain regions of the

magnetic field.

Figure 8 shows a coin stack tube 20, which is connected
at the upper end to the coin channel 8 for gravity-
controlled feeding of coins 1. The electromagnet arrange-
ment 19 comprising the magnet elements 4 that can be ex-
ited differently for generating a traveling magnetic
field is associated with the coin channel 8 arranged at
the lower end and causes the coins 1 to be ejected in a
separated manner from the coin stack tube 20. Of course,
the electromagnet arrangement 19 is also connected here
to a corresponding control system 26 for purposeful acti-

vation or voltage application.

According to figure 9, an electromagnet arrangement 19
for generating the traveling magnetic field is associated
both with the upper-end coin channel 8 for feeding coins

1 into the coin stack tube 20 and with the lower—-end coin
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channel 8 for removing the coins 1 from the coin stack

tube 20.

In accordance with figure 10 the coin channel 8 is ar-
ranged above a plurality of coin stack tubes 20, which
are arranged in succession and which have different diam-
eters, the electromagnet arrangement 19, as part of the
coin channel 8, forming the coin support surface 17. As a
result of the traveling magnetic field, the coins 1 hav-
ing different diameters are transported for the sorting
thereof over the coin stack tubes 20, the coins being
conveyed from the coin stack tube 20 having the smallest
diameter to the coin stack tube 20 having the largest di-
ameter. Due to the different masses and diameters of the
coins 1, different transport speeds are created in the
direction of the arrows 28 with constant field speeds.
Information concerning the type of coin 1 is thus provid-
ed and is used by a control system of the control system
26 to stop the traveling magnetic field at a specific
point so that the coin 1 falls into a specific coin stack
tube 20. Here, the diameter of the coin 1 plays a selec-—
tive role with respect to the diameter of the coin stack
tube 20. Following the identification of a coin 1 or wval-
ue thereof by a control system of the control system 26,
an electromechanical flap (not illustrated) above the
corresponding coin stack tube 20 can also be opened so

that the coin 1 passes into the coin stack tube 20.

With the counting unit 34 according to figure 11, which
corresponds substantially to the example according to
figure 8, coins 1 pass through the coin entry 29, which

can be coupled to a separating device, as is described by
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way of example in figure 7, through the coin channel 8
under the action of gravity and into a coin stack tube
20, with which the coin channel 8 extending in an incline

to the coin exit 30 is associated at the lower end.

The electromagnet arrangement 19 comprising the magnet
elements 4 that can be excited differently for generating
a traveling magnetic field is provided below the inclined
coin channel 8 comprising the detection device 25 and
causes the coins 1 to be ejected in a separated manner
from the coin stack tube 20 by means of a cooperation
with the control system 26. The coin exit 30 discharges
into a counting bowl 36, which is accessible for a user

of the machine.
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List of reference signs

coin

yoke

magnet

magnet element
armature

coil

end face

coin channel
frame

electric motor
rotating body
disk

permanent magnet

portion
portion

arch

coin support surface

counting opening

electromagnet

arrangement

coin stack tube

conveyor device

coin slot
feed channel

device

detection device

control system
cable

arrow

29.
30.
31.
32.
33.
34.
35.
36.

coin entry

colin exit

intermediate base

fan

coin cash box
counting unit
weighing cell

counting bowl
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Patent Claims

A conveyor device for coins (1), comprising means for
moving at least one coin (1) in a predetermined movement
direction, which differs from the effective direction of
gravity, under a force uninfluenced by a moved
mechanical component, the conveyor device (21) being
coupled to a detection device (25), which identifies the
presence of the coin (1), in order to accelerate the
coins (1) in the predetermined movement direction (arrow

28) as required.

The conveyor device as claimed in claim 1, characterized
in that the machine comprises a coin support surface

(17) and/or a coin channel (8), at least one magnet
element (4) for generating a traveling magnetic field
conveying the coin (1) being associated with the coin
support surface (17) or the coin channel (8) as means

for moving the coin (1), at least in portions.

The conveyor device as claimed in claim 2, characterized
in that the magnet element (4) is connected to a control
system (26) that is coupled to the detection device

(25), which identifies the presence of a coin (1), in
order to generate as required the traveling magnetic

field conveying the coin (1).

The conveyor device as claimed in one of claims 2 to 3,
characterized in that the magnet element (4) is arranged
in a region of the coin support surface (17) or of the

coin channel (8) in which an acceleration of the coin
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(1) for transport thereof is necessary, preferably at a
location potentially arranged higher, in particular in
or before an arch-shaped course portion or an ascending

portion, or a descending portion with low incline.

The conveyor device as claimed in one of claims 2 to 4,
characterized in that at least one rotating permanent
magnet (13) or a plurality of individual magnets
arranged on the periphery of a rotating body (11) or an
electromagnet arrangement (19) are provided as a magnet

element (4).

The conveyor device as claimed in claim 3 or 5,
characterized in that the control system (26) controls
the voltage supply of a coil arrangement of the

electromagnets of the electromagnet arrangement (19).

The conveyor device as claimed in one of claims 5 to 6,
characterized in that the electromagnets form the coin

support surface (17) and/or the coin channel (8).

The conveyor device as claimed in claim 7, characterized
in that a substantially E-shaped upper yoke (2)
comprises coil-wound armatures (5), the coin support
surface (17) or the coin channel (8) being formed
between free end faces (7) of the armatures (5) and a

lower yoke (2) distanced therefrom.

The conveyor device as claimed in claim 3 or 5,
characterized in that the control system (26) controls
the voltage supply of an electric motor (10) rotating
the permanent magnets (13) or the rotating body (11).

The conveyor device as claimed in claim 1, characterized

in that a fan (32) for generating an airflow
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transporting the coin (1) is associated with a coin
channel (8) as means for moving the coin (1) and is
connected to the control system (26) so as to be
supplied with voltage as required, the control system
being coupled to the detection device (25), which

identifies the presence of a coin (1).

A machine, in particular an amusement machine,
comprising a coin slot (22) that is connected by a coin
channel (8) to a coin inspector and a coin cash box
(33), a conveyor device (21) as claimed in one of claims
1 to 10 being associated with the coin channel (8), at

least in portions.

A machine, in particular an amusement machine,
comprising a counting unit (34) for coins (1), a
conveyor device (21) as claimed in one of claims 1 to 10
being associated with said counting unit, the control
system (26) of the counting unit (34) being coupled to

the means and/or the detection device (25).

The machine as claimed in claim 12, characterized in
that the conveyor device (21) is arranged upstream or
downstream of a coin stack tube (20) for feeding in

and/or for dispensing an individual coin (1).

The machine as claimed in claim 12 or 13, characterized
in that the counting unit (34) comprises a plurality of
coin stack tubes (20), which are arranged in succession
and have different diameters, the coins (1) being
transportable above the coin stack tubes (20) by means
of the conveyor device (21) from the coin stack tube

(20) having the smallest diameter to the coin stack tube
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(20) having the largest diameter in order to be sorted

in accordance with their diameter.



