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different size, at least one distribution
means (9) arranged in essentially
horizontal extent and comprising an
area (13) forming at least one aperture
(15), which opening (3) communicates
with a transport device (21) interacting
with the distribution means (9). The
distribution means (9) comprises a
portion(37) designed for receiving coins
33 (5) standing vertically on their edge by
means of a guide means (43) arranged on
the transport device (21), the aperture (15)
i of the distribution means (9), adapated for
distribution of the coins (5) to at least one
sorting unit (45), consisting of a slot (19)
designed with steps (17). The invention
also relates to the use of such a coin sorter
apparatus.
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A coin sorter apparatus and use of such apparatus

BACKGROUND OF THE INVENTION

The invention relates to a coin sorter apparatus
according to the precharacterizing clause of Patent
Claim 1. The invention applies but is not limiting to
the coin sorter apparatus manufacturing industry. The
invention also relates to the use of such a coin sorter

apparatus.

Coiln sorter apparatuses are wused 1in, inter alia,
systems for automatic coin handling. The coin sorter
apparatuses are used in, for example, coin changers or
other cash systems. Examples of the area of application
of such cash Syﬁfems can be found within trade and in
stores. These cash systems provide safer and more rapid
coin handling for both personnel responsible for cash
‘and customers; see, for example, US 5 562 536 which

discloses a coln sorter construction.

Known constructions suffer from the disadvantages that
they are bulky and complicated to handle. There are
constructions with distribution tracks for distributing
the coins according to size, which tracks result in a
bulky design of the construction and unnecessarily long
transport distances for the coins. Known constructions
are often made up of a large number of components,

which makes manufacture more expensive.
SUMMARY OF THE INVENTION

One object of the present invention is to eliminate
said disadvantages of known constructions.

It is also an object of the present invention to
produce a coin sorter apparatus which requires little
space in the vertical direction in order to facilitate
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the handling of coins at a cash desk in, for example, a

shop.

Another object of the invention is to produce a coin
sorter apparatus which sorts coins according to
denomination, at the same time as the transport

distance for the coins is shorter.

A further object of the invention is to produce a coin
sorter apparatus which sorts coins according to size in

order to facilitate transport to, for example, a bank.

To achieve these objects, the coin sorter apparatus
according to the present invention is characterized by
the features indicated in the characterizing part of
Patent Claim 1.

The distribution means comprises a portion designed for
receiving colns standing vertically on their edge by
means of a guide means arranged on the transport
device. The aperture of the distribution means, adapted
for distribution of the coins to at least one sorting
unit, consists of a slot designed with steps. In this
way, a number of coins can be accommodated side by side
at the same time as every coin is transported directly
to the respective sorting wunit at the moment of

distribution itself.

The transport device is suitably coupled to a drive
unit in order to bring about transport of the coins
along a plane extending parallel to the main extent of
the distribution means and along said slot. This means
that the design of the coin sorter apparatus can be
less bulky than known constructions. The drive unit,
such as an electric motor, can advantageously be
positioned in the transport device, which arrangement

requires little space.
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The transport device is preferably designed with a
number of compartments, arranged one after another and
without a bottom, the main extent of the compartments
extending transversely to the longitudinal direction of
the slot and each compartment being designed so as to
be capable of accommodating at least one coin. In this
way, in each compartment, every «coin <can rest
vertically on its edge against the distribution means
before the coin is distributed. This means that the
design of the transport device can be less bulky than
known art at the same time as a number of coins for
sorting and transport can be accommodated in the
transport device. As coiln sorter apparatuses are
suitably designed with a coin insertion slot for
receiving coins edge first, the guidance of the coin is
carried out directly into a position in which it can
rest upright with its edge directly against the
distribution means. An additional guide for bringing

about sorting of the coin is no longer necessary.

The guide means is advantageously driven in a direction
along the slot designed with steps in such a manner
that, in a first position, the coins come to lie at a
first step with a width which is greater than the
diameter of the coin with the smallest diameter but
smaller than the diameter of the other coins. The coin
with the smallest diameter thus falls into a £first
sorting unit, and other coins are transported onward

for sorting.

A sensor is preferably positioned at the coin insertion
slot in order to sense every coin dropped down. When
the sensor, which is connected to a computer, senses
that a coin has passed down to the distribution means,
the computer gives a signal to a control unit to drive
the transport device a distance corresponding to the

spacing between two adjacent compartments.
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Advantageously, a second step has a width which is
greater than the diameter of the coin with the next
smallest diameter but smaller than the diameter of
other coins except the coins with the smallest and the
next smallest diameter. In this way, coins with the
next smallest diameter can be sorted into a second

gsorting unit.

Suitably, subsequent steps have a width which becomes
greater for each step, the width of the step being
adapted according to the respective diameter of the
coin to be sorted. In this way, all sizes of coin in a
currency can be sorted. This means that coins can also
be sorted according to denomination and each sorting
unit receives a specific denomination. As the sorting
units are positioned adjacent to one another in
interaction with the slot designed with steps, the
handling of the sorting wunits for, for example,
personnel responsible for cash is also simplified in
comparison with known art. The present invention also
means that coins can be sorted according to size, that
is to say 1f there are a number of sizes of coin for a
denomination, which facilitates transport to, for
example, a bank.

The distribution means is preferably a plane panel, in
which the slot designed with steps in the panel
describes a circular line. This solution means that the
transport device can be designed as a carousel, the
compartments of the carousel being guided along the
slot designed with steps during operation for sorting

the coins.

The slot designed with steps suitably has its main
extent along an essentially straight line. In this way,
the coins can be transported over sorting units
positioned in a row. In the case of currencies with a
number of denominations and sizes of coin, this
embodiment can facilitate handling of the sorted coins
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by, for example, personnel responsible for cash. The
apparatus can, for example, be designed in such a
manner that the personnel responsible £for cash can

reach the sorting units from one sgide.

The transport device advantageously consists of a chain
with lugs arranged at a spacing £from one another, the
main extent of the lugs extending transversely to the
longitudinal direction of the slot so as to form said
compartments. The transport device can thus be designed
so as to be capable of being driven along the desired
curvature of a slot designed with steps.

The sorting unit preferably comprises at least one
collecting container arranged removably under each
step. By virtue of the fact that the collecting
container i1s removable, personnel responsible for cash,
for example, can take the sorted coins out in a simple
manner. Other arrangements for the transport of sorted
coins instead of collecting containers can of course be

arranged together with the sorting unit.

The number of steps 1is preferably the same as the
number of sizes of diameter of the coins to be sorted.

The number of collecting containers and the number of
steps 1s suitably eight. In this way, the coin sorter

apparatus is adapted to the euro.

Said compartments are preferably designed with such a
width, seen in the main direction of the slot, that at
least two coins can be accommodated side by side with
the flat sides towards one another. In this way, coins
of thinner thickness can be accommodated in one and the
same compartment. The computer is set so as not to
advance a compartment when a second sensor senses the
thickness of coins which are so thin that two coins are
accommodated in the same compartment. In this way,
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space can be saved, the apparatus being less bulky than

known constructions for coin sorting.

The slot is suitably continuous for sorting all the
coing in a currency. In this way, each coin can be
guided along the slot and at the same time stand
vertically on its edge at the guide means of the

transport device.

BRIEF DESCRIPTION OF FIGURES

The invention will be explained below with reference to

the drawings, in which:

FIG. 1 shows a diagrammatic perspective view of a coin
sorter apparatus according to the present invention in

a first embodiment;

FIG. 2 shows a diagrammatic plan view of a distribution
means in the form of a panel comprising a slot designed

with steps;

FIG. 3 shows a diagrammatic plan view of a coin sorter

apparatus according to the first embodiment;

FIG. 3a shows a diagrammatic plan view of compartments

designed for two coins;

FIG. 3b shows diagrammatically a coin standing in the
slot according to the section A-A in FIG. 3;

FIG. 4 shows a diagrammatic plan view of a channel for
sorting coins of different size but the same

denomination;

FIG. 5 shows a diagrammatic side view of the channel in

FIG. 4, and
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FIG. 6 shows a diagrammatic plan view of a coin sorter

apparatus according to a second embodiment.
DETAILED DESCRIPTION OF THE INVENTION

The invention will now be described as an illustrative
embodiment. For the sake of clarity, components not
significant for the invention have been omitted in the

drawing.

FIGs 1-3 show a coin sorter apparatus 1 according to a
first embodiment of the present invention. The coin
sorter apparatus 1 comprises an opening 3 for coins 5
of different size, such as a coin insertion slot 7 for

coins 5 of different diameter.

A distribution means 9 in the form of a plane panel 11
comprises an area 13 forming an aperture 15, such as a
continuous slot 19 designed with steps 17 and
describing a circular line C (see FIG. 2). The coin
insertion slot 7 communicates with a transport device
21 which interacts with the panel 11 and is designed as
a carousel 23 comprising a number of compartments 25
(only a few compartments are illustrated). The
compartments 25 are arranged in line one after another
and do not have bottoms, so that coins 5, by virtue of
the law of gravity, can pass through the plane panel 11
when the slot 19 is sufficiently wide. Each compartment
25 has an extent U (see FIG. 3) oriented transversely
to the longitudinal direction of the slot 19 and is
designed so as to be capable of accommodating one coin
5 at a time (see FIG. 3).

A coin 5 for sorting is transported by means of a chute
27 arranged between the coin insertion slot 7 and the
carousel 23 to a compartment 25 adjusted to receive the
coin 5. A currency identification unit 26 is suitably
positioned together with the coin insertion sglot 7 in
order to separate incorrect coins or coins belonging to
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an incorrect currency. The adjustment of the
compartments 25 of the carousel 23 relative to the
panel 11 is brought about by means of, inter alia, a
sensor 29 sensing a passing coin 5 and a drive unit 31,
such as an electric motor 33, which electric motor 33
is controlled by a computer 35 arranged in the coin
sorter apparatus 1. When the coin 5 has passed the
sensor 29 connected to the computer 35 and comes to lie
on a portion 37 designed for receiving coins 5, that is
to say on a portion 37 of the panel 11 and in one of
the compartments 25 of the carousel 23, the electric
motor 33 is made to drive the carousel 23 through an
angle z, so that an adjacent compartment 25 comes to
lie in the correct position for receiving the next coin
5 to be sorted. The coin 5 stands vertically on the
portion 37, resting with 1its rounded edge 39 in a
groove 40 in the panel 11. The walls 41 of the
compartment which accommodate the coin 5 serve as a
guide means 43. In this embodiment, the portion 37 is
formed by a part of the panel 11 and comprises an
extension of the slot 19 with a width which is smaller

than the diameter of any of the coins 5 to be sorted.

FIG. 2 shows a plan view of the panel 11 comprising a
glot 19 designed with steps 17. The steps I, II, III
and IV are adapted for distribution of the coins 5 to
at least one sorting unit 45 (see FIG. 1). The sorting
unit 45 consists of four collecting containers 467,
4677, 46'7" and 46'''’" (see FIG. 3 below), such as
boxes, which are arranged removably in the apparatus 1.
By means of handles 47 (see FIG. 1), personnel
responsible for cash (not shown), for example, can pull

out the boxes for removal of the sorted coins 5.

Step I defines a width of the slot 19 in a first
position which is greater than the diameter of the coin
5’ with the smallest diameter but at the same time
smaller than the diameter of the other coins 5’, 5’7,
5777 and 5'''’ (see FIG. 3) to be sorted. Step II
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defines a width of the slot 19 which is greater than
the diameter of the coin 5’’ with the next smallest
diameter but at the same time smaller than the diameter
of the other coins 5’’’ and 5’’’’ for sorting apart
from the coins 5’ and 5’’ with the smallest and,
respectively, the next smallest diameter. Step III
defines a width which is sufficiently large that the
coins 5’’’ with the next largest diameter fall through
but narrower than the diameter of the coin 5’’’ with
the largest diameter. Step IV is the step in which the
colins 5’’’ with the largest diameter can pass through

" the panel 11 on account of gravity.

FIG. 3 illustrates a plan view of a coin sorter
apparatus 1 according to a first embodiment. The
apparatus 1 1is adapted for sorting coins 5 of four
different diameters. A coin 5’ with the smallest
diameter has just been positioned in the coin insertion
slot 7 by a customer (not shown). The sensor 29 senses
that the coin 5’ has come to lie within the portion 37
for receiving coins 5 and in one of the compartments 25
of the carousel 23. The coin 5’ rests upright in an
extension of the slot 19, which has a width smaller

than the diameter of the coin 5'.

The computer 35 (see FIG. 1) sends a signal to a
control wunit (not shown) to rotate the carousel 23
through an angle z which is of such a size that the
adjacent compartment 25’ 1s advanced to the portion 37
for receiving the coin 5. The drive 1s effected by
means of the electric motor 33 comprising a gear rim 49
which engages in teeth 51 arranged on the inner lateral

surface of the carousel 23.

Reference number 55 defines a compartment in which
another «coin 5’ with the smallest diameter ' was
previously accommodated, which coin 5’ is now lying in
the collecting container 46’. Coins 5’7, 5’’’ and 5''"’

with the other three diameters are now on their way for
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sorting into the three other collecting containers
46’7, 46''" and 46’7’’’ ., Only a moment before, the coins
5/7, 5’7" —and 5'''’" were ‘transported into their
respective collecting containers 46’-46'''’ by means of
the compartments 257, 25'’ and 25''",

FIG. 3a shows a plan view of compartments 28 designed
for receiving and transporting two «coins 5. This
embodiment means that coins 5 with a great variation in
terms of thickness can be sorted in the apparatus 1

according to the present invention.

A second sensor 59 arranged at the coin insertion slot
7 is adapted to sense the thickness of the coin 5. The
sensor 59 is connected to a computer (not shown) which,
via a control unit (not shown), controls the carousel
23 so as not to rotate when two coins 5 can be
accommodated side by side in a compartment with the
flat sides towards one another. In other words, when
the electric motor 33 has advanced a compartment 25 and
two succegsively received coing 5, which are thin
enough to be accommodated in one compartment, have come
to lie in the receiving portion 37, no rotation of the

carousel 23 takes place.

FIG. 3b shows a coin 5 standing in the slot 19
according to the section A-A in FIG. 3. The coin 5 is
resting in the slot 19 on its edge at letter p (see
also FIG. 3) and is guided by the transport device 21,
that is to say the carousel 23, along the sglot 19 of
the panel 11 until the slot 19 becomes so wide that the
coin 5 falls down into the intended collecting
container 46. That wall 41’ of the compartment 25
behind the coin 5, seen in the direction of rotation,
therefore pushes the coin ahead of it during advance.
The edge portion of the slot 19 is chamfered in order
to increase the contact area between the coin 5 and the

panel 11, wear of the panel 11 being reduced.
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FIG. 4 i1llustrates a plan view of a channel 61 for
sorting coins 5 of different size but the same
denomination. In some currencies and in cases where it
is desirable to have coins 5 of the same denomination
but of different size in one and the same collecting
container 46, the coin sorter apparatus 1 according to
the present invention is provided with a channel 61 for
transporting the coin 5 to the intended collecting

container 46.

The coins 5’ have previously been sorted by means of a
first step I of the slot 19, while the coin 5’’7’ is
guided by means of the carousel 23 along the slot 19
until the slot 19 is so wide that the coin 5’'’’ falls
down into the channel 61 and then rolls back into a
position under the first step I and down into the
intended collecting container 46. FIG. 5 shows a side
view of the channel 61 in FIG. 4. FIG. 5 shows clearly
that the channel 61 has an inclination so as to bring
about transport of the coin 5’’’ into the intended

collecting container 46.

FIG. 6 illustrates a plan view of a coin sorter
apparatus 1 according to a second embodiment. According
to this embodiment, a panel 11’, that 1is to say the
distribution means 9, is provided with a slot 19’, with
a curvature C in part, and with a main extent along a
straight line in part. The collecting containers 101-
108 intended for sorted coins 5 are located under the
straight section of the slot 19’. In this way, the coin
sorter apparatus 1 can accommodate a large number of
collecting containers, which is desirable as a currency
may dinclude a number of denominations and sizes of
coin. The transport device 21 consgists of a chain 63
with lugs 65 arranged at a spacing from one another.
The main extent of the lugs 65 extends transversely to
the longitudinal direction of the slot 197 designed
with steps 17 so as to form compartments 25’. The lug
65, such as a rectangular plate, is attached to the
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chain by riveting according to known art. Joining
together can of course also be carried out by means of
other types of connection, such as welding or screws.
The attachment means that, in all positions, the 1lug
extends at right angles to the longitudinal direction
of the chain 63.

Lugs 65 act as a guide means 43. In every compartment,
a coin 5 for sorting is transported along the step-
shaped slot 19 of the distribution means 9. The
distribution means 9 is a 3 mm thick plate secured by
means of screws (not shown) in a frame (not shown) in

the apparatus 1.

An electric motor 33 1s fitted to a drive wheel 67,
which drive wheel drives the chain 63 by means of teeth
(not shown) for engagement in chain links (not shown)
of the chain 63. The drive wheel 67 is mounted via a
shaft 69.

The coin sorter apparatus 1 shown in FIG. 6 therefore
comprises eight collecting containers 101-108. The
number of steps ig eight for eilght different sizes of
coin 5 in eight different denominations. The procedure
for advancing coins 5 takes place in a similar manner
to that of the coin sorter apparatus 1 shown in FIG. 3.
The coin insertion slot 7 and the sgensor 29 are
arranged at a support wheel 71. The support wheel 71
likewise comprises teeth (not shown) for receiving the

chain 63.

Other embodiments can also be produced within the scope
of the invention. For example, pneumatic operation can
be used instead of driving by electric motor. The
collecting containers can be arranged at one side of
the apparatus, and the number of support wheels can of
course be greater. The slot can follow an S-shaped

curvature or be discontinuous in part.
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PATENT CLAIMS

1. Coin sorter apparatus comprising at least one
opening (3) for coins (5) of different size, at least
one distribution means (9) arranged in essentially
horizontal extent and comprising an area (13) forming
at least one aperture (15), which opening (3)
communicates with a transport device (21) interacting
with the distribution means (9), characterized in that

- the distribution means (9) comprises a portion
(37) designed for receiving coins (5) standing
vertically on their edge by means of a guide means (43)
arranged on the transport device (21), and

- the aperture (15) of the distribution means (9),
adapted for distribution of the coins (5) to at least
one sorting unit (45), consists of a slot (19) designed
with steps (17).

2. Coin sorter apparatus according to Claim 1,
characterized in that the transport device (21) 1is
coupled to a drive unit (31) in order to bring about
transport of the coins (5) along a plane extending
parallel along the main extent of the distribution
means (9) and along said slot (19).

3. Coin sorter apparatus according to Claim 1 or 2,
characterized in that the transport device (21) is
designed with a number of compartments (25), arranged
one after another and without a bottom, the main extent
(U) of the compartments (25) extending transvefsely to
the longitudinal direction of the slot (19) and each
compartment (25) being designed so as to be capable of

accommodating at least one coin (5).

4. Coin sorter apparatus according to Claims 1-3,
characterized in that the guide means (43) is driven in
a direction along the slot (19) designed with steps
(17) in such a manner that, in a first position, the
coins (5’) come to lie at a first step I with a width
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which is greater than the diameter of the coin (57)
with the smallest diameter but smaller than the

diameter of the other coins.

5. Coin sorter apparatus according to Claim 4,
characterized in that a second step II has a width
which 1s greater than the diameter of the coin (5'7)
with the next smallest diameter but smaller than the
diameter of other coins except the coins (5’, 5’’) with
the smallest and the next smallest diameter.

6. Coin sorter apparatus according to Claim 4,
characterized in that subsequent steps have a width
which becomes greater for each step, the width of the
step (17) being adapted according to the respective
diameter of the coin (5) to be sorted.

7. Coin sorter apparatus according to any one of the
preceding claims, characterized in that the
distribution means (9) 1is a plane panel, in which the
slot (19) designed with steps (17) in the panel

describes a circular line (C).

8. Coin sorter apparatus according to any one of the
preceding claims, characterized in that the slot (19)

has its main extent along an essentially straight line.

9. Coin sorter apparatus according to any one of the
preceding claims, characterized in that the transport

device (21) consists of at least one carousel (23).

10. Coin sorter apparatus according to any one of the
preceding claims, characterized in that the transport
device (21) consists of at least one chain (63) with
lugs (65) arranged at a spacing from one another, the
main extent of the lugs (65) extending transversely to
the longitudinal direction of the slot (19) so as to

form said compartments (25).
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11. Coin sorter apparatus according to any one of the
preceding claims, characterized in that the sorting
unit (45) comprises at least one collecting container
(46) arranged rémovably under each step (17).

12. Coin sorter apparatus according to any one of the
preceding claims, characterized in that the number of
collecting containers (46) and the number of steps (17)

is eight.

13. Coin sorter apparatus according to any one of the
preceding claims, characterized in that said
compartments (25) are designed with such a width, seen
in the main direction of the slot (19), that at least
two coins (5) can be accommodated side by side with the

flat sides towards one another.

14. Use of a coin sorter apparatus (1) according to
Claims 1-13, characterized 1in that a coin sorter
apparatus (1) 1is used in systems for automatic coin

handling.
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