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(54) Coin processing device capable of preventing a dishonest act by the use of forged coins

(57) In a coin processing device for processing a de-
posited coin deposited by a depositor, a retaining appa-
ratus temporarily retains the deposited coin as a re-
tained coin in a primary coin path (7) which is for guiding
the deposited coin. Responsive to request for returning
the deposited coin, a first carrying apparatus (7c) carries
the retained coin from the retaining apparatus to a return
path (12) which is for returning the deposited coin to a
return slot (18). Otherwise, a second carrying apparatus
(7a, 7b) carries the retained coin from the retaining ap-
paratus to a receiving apparatus (13, 17, 20) which is
for receiving the deposited coin from the primary coin
path.
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Description

[0001] The present invention relates to a coin
processing device for use in a vending machine.
[0002] A vending machine generally includes a coin
processing device for processing a deposited coin de-
posited to the vending machine. The coin processing
device includes a coin judging part for judging whether
the deposited coin is a genuine coin or a false coin, a
return path for returning the false coin to a return slot of
the vending machine, and a coin path for guiding the
genuine coin towards either one of a change coin stock
cylinder and a cashbox which are included in the vend-
ing machine.
[0003] If the change coin stock cylinder is not full, the
genuine coin is sent from the coin path to the change
coin stock cylinder and stored therein as each of change
coins. On the other hand, if the change coin stock cyl-
inder is full, the genuine coin is sent from the coin path
to the cashbox. The change coin stock cylinder is ar-
ranged in a substantially vertical position. Inside the
change coin stock cylinder, the change coins are stored
in the manner such that a newly received coin is piled
up on previously received coins. Therefore, the change
coins are dispensed from the bottom of the change coin
stock cylinder if necessary when an item or article is
sold.
[0004] It is assumed as a particular case that a return
of the deposited coin is requested with a returning op-
eration when an item or article is not sold. Similarly in
the particular case, the change coins are dispensed as
return coins from the bottom of the change coin stock
cylinder. As a result, the return coins are different from
the deposited.
[0005] Since the accuracy of the coin judging means
is not so high, forged coins may possibly be judged as
the genuine coin and accepted in the coin processing
device. In this case, the forged coins are stored in the
change coin stock cylinder or the cashbox. When the
returning operation is carried out after depositing the
forged coins, the genuine coins are dispensed from the
bottom of the change coin stock cylinder. That is, by de-
positing the forged coins in a vending machine and
thereafter carrying out the returning operation, it is pos-
sible to obtain the genuine coins from the vending ma-
chine. Recently, dishonest acts making illicit use of the
above-mentioned mechanism and function are prevail-
ing.
[0006] It is therefore an object of the present invention
to provide a coin processing device which is capable of
preventing a dishonest act by the use of forged coins.
[0007] Other objects of the present invention will be-
come clear as the description proceeds.
[0008] According to an aspect of the present inven-
tion, there is provided a coin processing device which is
for processing a deposited coin deposited by a depositor
and comprises a primary coin path for guiding the de-
posited coin, a return path for returning the deposited

coin to the depositor, and a receiving apparatus for re-
ceiving the deposited coin from the primary coin path.
The coin processing device further comprises a retain-
ing apparatus connected to the primary coin path for
temporarily retaining the deposited coin as a retained
coin in the primary coin path, a first carrying apparatus
connected to the retaining apparatus and the return path
for carrying the retained coin from the retaining appara-
tus to the return path in response to request for returning
the deposited coin, and a second carrying apparatus
connected to the retaining apparatus and the receiving
apparatus for carrying the retained coin from the retain-
ing apparatus to the receiving apparatus in response to
request for receiving the deposited coin.
[0009] According to another aspect of the present in-
vention, there is provided a coin processing device
which is for processing a deposited coin deposited by a
depositor and comprises a return path extending sub-
stantially in a vertical direction for returning the depos-
ited coin to the depositor, a primary coin path extending
along an upper portion of the return path for guiding the
deposited coin, a primary stock cylinder extending along
a lower portion of the return path for storing change
coins, a cashbox path extending substantially in the ver-
tical direction for collecting the deposited coin, a first lo-
cal path connected between a lower portion of the pri-
mary coin path and the cashbox path for guiding the de-
posited coin from the primary coin path to the cashbox
path, a second local path connected between a lower
end of the primary coin path and the primary stock cyl-
inder for guiding the deposited coin from the primary
coin path to the primary stock cylinder, a third local path
connected between the lower end of the primary coin
path and the return path for guiding the deposited coin
from the primary coin path to the return path, and a path
control apparatus connected to the first, the second, and
the third local paths for controlling the first, the second,
and the third local paths to open any one of the first, the
second, and the third local paths.
[0010] According to still another aspect of the present
invention, there is provided a coin processing device
which is for processing a deposited coin and comprises
a coin judging unit for judging whether the deposited
coin is a genuine coin or a false coin, a first distributing
mechanism connected to the coin judging unit for guid-
ing the deposited coin to a coin path for each denomi-
nation and to a return path if the deposited coin is judged
by the coin judging means to be a genuine coin as an
accepted coin and a false coin as an unaccepted coin,
respectively, coin retaining means arranged in the mid-
dle of the coin path for temporarily retaining the depos-
ited coin as a retained coin, and second coin distributing
means for guiding the retained coin to one of a change
coin stock cylinder, a cashbox path, and the return path.
[0011] In the Drawings

Fig. 1 is a schematic view showing the structure of
a coin processing device according to an embodi-
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ment of the present invention;
Fig. 2A is a front sectional view of a coin path in the
coin processing device illustrated in Fig. 1;
Fig. 2B is a sectional view taken along a line B-B in
Fig. 2A;
Fig. 2C is a sectional view taken along a line C-C
in Fig. 2A;
Fig. 3A is a front sectional view of the coin path dur-
ing a returning operation;
Fig. 3B is a sectional view taken along a line B-B in
Fig. 3A;
Fig. 4A is a front sectional view of the coin path
when coins are stored in a change coin stock cylin-
der during a vending operation;
Fig. 4B is a sectional view taken along a line B-B in
Fig. 4A;
Fig. 5A is a front sectional view of the coin path
when coins are stored in a cashbox during the vend-
ing operation; and
Fig. 5B is a sectional view taken along a line B-B in
Fig. 4A.

[0012] Description will be made about a coin process-
ing device according to an embodiment of the present
invention with reference to the drawings.
[0013] Referring to Fig. 1, the coin processing device
is used in a vending machine (not shown) for processing
a deposited coin deposited by a depositor or an operator
and comprises a coin slot 1. A coin guide 2 extends from
the coin slot 1. In the middle of the coin guide 2, a coin
sensor 3 and a coin judging unit or validator 4 are ar-
ranged.
[0014] A distributing mechanism or a coin distributing
unit 5 is disposed at the end of the coin guide 2. Zeroth,
first, second, third, fourth, and the fifth coin paths 6, 7,
8, 9, 10, and 11 extend from the coin distributing unit 5
and are for guiding the deposited coin. The zeroth coin
path 6 is connected to a return path 12. The first through
the fourth coin paths 7 to 10 are connected to first, sec-
ond, third, and fourth change coin stock cylinders 13,
14, 15, and 16 which are for storing, as change coins,
500-yen coins, 100-yen coins, 50-yen coins, and 10-yen
coins, respectively. The fifth coin path 11 is connected
to a cashbox path connected to a cashbox 20 which is
provided in the vending machine for collecting the de-
posited coin.
[0015] The return path 12 is connected to a return slot
18 of the vending machine and is for returning the de-
posited coin to the depositor. The first through the fourth
change coin stock cylinders 13 to 16 are connected to
a change dispensing unit 19 which is, for example, dis-
closed in Unexamined Japanese Utility Model Publica-
tion (JP-Y2) No. H06-50059. The change dispensing
unit 19 is connected to the return slot 18 of the vending
machine and will be referred to as a coin dispensing unit
for dispensing the change coins from the first through
the fourth change coin stock cylinders 13 to 16. The first
coin path 6 is referred to as a primary coin path. Each

of the second through the fourth coin paths 7 to 10 is
referred to as a secondary coin path. The first change
coin stock cylinder 13 is referred to as a primary stock
cylinder. Each of the second through the fourth change
coin stock cylinders 14 to 16 is referred to as a second-
ary stock cylinder.
[0016] As shown in Figs. 2A-2C, the return path 12
extends substantially in a vertical direction. The first coin
path 7 has a downstream portion which extends along
an upper portion of the return path 12. The first change
coin stock cylinder 13 extend along a lower portion of
the return path 12. The cashbox path 17 extends sub-
stantially in the vertical direction. A first branch path 7a
of a downward slope is branched as a first local path
from a lower portion or a downstream portion of the first
coin path 7. The first branch path 7a is connected to the
cashbox path 17. At the beginning end of the first branch
path 7a, a first baffle plate 22 is arranged. The first baffle
plate 22 is driven by a first electromagnetic solenoid 21
to advance into and retreat from the first branch path 7a.
[0017] The first coin path 7 is provided with a second
baffle plate 24 arranged on a downstream side of the
branching point of the first branch path 7a. The second
baffle plate 24 is driven by a second electromagnetic
solenoid 23 to advance into and retreat from the first
coin path 7. When the second electromagnetic solenoid
23 is turned off, the second baffle plate 24 advances into
the first coin path 7, as shown in Fig. 2C. On the other
hand, when the second electromagnetic solenoid 23 is
turned on, the second baffle plate 24 retreats from the
first coin path 7.
[0018] The first coin path 7 has a downstream end
branched into second and third branch paths 7b and 7c
of a downward slope. The second branch path 7b is con-
nected to the first change coin stock cylinder 13. The
third branch path 7c is connected to the return path 12.
The second and the third branch paths 7b and 7c are
selectively opened or closed by a third baffle plate 25 of
a swinging type. The third baffle plate 25 is provided with
a pin 25a protruding therefrom. The pin 25a is inserted
through a long hole 26a formed in a lever 26 which is
driven by the first electromagnetic solenoid 21. When
the first electromagnetic solenoid 21 is turned off, the
first baffle plate 22 advances into the first branch path
7a, as shown in Fig. 2B. At this time, the third baffle plate
25 opens the second branch path 7b and closes the third
branch path 7c, as shown by a solid line in Fig. 2B. On
the other hand, when the second electromagnetic sole-
noid 23 is turned on, the first baffle plate 22 retreats from
the first branch path 7a. At this time, the third baffle plate
25 closes the second branch path 7b and opens the third
branch path 7c, as depicted by a dash-and-dot line in
Fig. 2B. The second and the third branch paths 7b and
7c are referred to as second and third local paths, re-
spectively.
[0019] The above-mentioned components are oper-
ated under control of a controlling device (not shown).
[0020] Next, description will be made about an oper-
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ation of the above-described coin processing device.
[0021] It is assumed that, when the vending machine
is in operation, coins in a sum of 660 yen are inserted
into the coin slot 1 as deposited coins in the order of a
10-yen coin, a 50-yen coin, a 100-yen coin, and a
500-yen coin. In this event, the coin sensor 3 detects
the deposited coins. When the coin sensor 3 detects the
deposited coins, the coin judging unit 4 judges the gen-
uineness of the deposited coins. After the judgement,
the deposited coins are sent to the coin distributing unit
5.
[0022] The coin distributing unit 5 sends unaccepted
coins judged as false coins to a distributing path 6. The
unaccepted coins are returned through the zeroth coin
path 6 and the return path 12 to the return slot 18 of the
vending machine. A combination of the coin distributing
unit 5 and the zeroth coin path 6 will be referred to as a
conducting unit.
[0023] In case where all of the deposited coins, i.e.,
the 10-yen, the 50-yen, the 100-yen, and the 500-yen
coins are judged to be genuine coins as accepted coins,
the coin distributing unit 5 distributes the 100-yen coin,
the 50-yen coin, and the 10-yen coin into the coin paths
8, 9, and 10, respectively. When the second through the
fourth change coin stock cylinders 14 to 16 are full, the
coin distributing unit 5 sends the 100-yen coin, the
50-yen coin, and the 10-yen coin to the cashbox path
17. Such a full condition of the change coin stock cylin-
ders 14, 15, and 16 is detected by a sensor (not shown).
[0024] The coin distributing device 5 sends the
500-yen coin to the coin path 7. At this time, the first and
the second electromagnetic solenoids 21 and 23 are
turned off so that the first and the second baffle plates
22 and 24 advance into the first branch path 7a and the
coin path 7, respectively. The 500-yen coin depicted by
A is inhibited by the first and the second baffle plates 22
and 24 from falling and thus retained in the first coin path
7, as shown in Figs. 2A-2C. In this event, a combination
of the first and the second electromagnetic solenoids 21
and 23 and the first and the second baffle plates 22 and
24 is referred to as a retaining apparatus.
[0025] When a return button of the vending machine
is operated to thereby request the return of the depos-
ited coihs, the second electromagnetic solenoid 23 is
turned on and then the first electromagnetic solenoid 21
is turned on. As a consequence, the second baffle plate
24 retreats from the first coin path 7 so that the 500-yen
coin A falls down in the first coin path 7 downstream be-
yond the branching point of the first branch path 7a, as
shown in Figs. 3A and 3B. As shown in Fig. 3B, the third
baffle plate 25 closes the second branch path 7b and
opens the third branch path 7c. As a result, the 500-yen
coin A passes through the third branch path 7c and falls
down into the return path 12 to be returned to the return
slot 18 through the return path 12. In this event, a com-
bination of the first and the second electromagnetic so-
lenoids 21 and 23, the second and the third baffle plates
24 and 25, and the third branch path 7c is referred to as

a first carrying apparatus.
[0026] In addition, the change dispensing unit 19 is
put into operation to thereby dispense one 100-yen coin,
one 50-yen coin, and one 10-yen coin from the second
through the fourth change coin stock cylinders 14 to 16,
respectively, to the return slot 18. As a result, coins in a
sum of 660 yen including the 500-yen coin A as depos-
ited are returned. Thus, the 500-yen coin A as deposited
is temporarily retained and, when the returning opera-
tion is performed, the 500-yen coin A as deposited is
returned. It is therefore possible to prevent a dishonest
act by the use of a forged 500-yen coin.
[0027] When a commodity select button of the vend-
ing machine is pressed and the article is sold, the
500-yen coin A retained as mentioned above is sent to
either one of the first change coin stock cylinder 13 and
the cashbox 20. In case where the first change coin
stock cylinder 13 is not full, the second electromagnetic
solenoid 23 is turned on. As a consequence, the second
baffle plate 24 retreats from the first coin path 7 so that
the 500-yen coin A falls down in the first coin path 7
downstream beyond the branching point of the first
branch path 7a, as shown in Figs. 4A and 4B. Since the
first electromagnetic solenoid 21 is turned off, the third
baffle plate 25 opens the second branch path 7b and
closes the third branch path 7c. Consequently, the
500-yen coin A passes through the second branch path
7b to be stored in the first change coin stock cylinder 13,
as shown in Fig. 4B. In case where the first change coin
stock cylinder 13 is full, the first electromagnetic sole-
noid 21 is turned on. Then, the first baffle plate 22 re-
treats from the first branch path 7a, as shown in Figs.
5A and 5B. Since the second electromagnetic solenoid
23 is turned off, the second baffle plate 24 closes the
first coin path 7 at the downstream side of the branch
point of the first branch path 7a. As a result, the 500-yen
coin A falls down through the first branch path 7a into
the cashbox path 17 to be stored in the cashbox 20
through the cashbox path 17.
[0028] On carrying out the operation of the coin
processing device, a combination of the first and the
second electromagnetic solenoids 21 and 23 and the
first and the second baffle plates 22 and 24 will be re-
ferred to as a first selectively closing apparatus. A com-
bination of the first electromagnetic solenoid 21 and the
third baffle plate 25 will be referred to as a second se-
lectively closing apparatus. A combination of the first
and the second selectively closing apparatuses is re-
ferred to as a path control apparatus or a selectively
closing apparatus. A combination of the selectively clos-
ing apparatus and the first and the second branch paths
7a and 7b is referred to as a second carrying apparatus.
[0029] As described above, the first, the second, and
the third baffle plates 22, 24, and 25 are driven by the
two electromagnetic solenoids 21 and 23. It is thus pos-
sible to reduce the number of the electromagnetic sole-
noids in comparison with the case where those baffle
plates are driven by different electromagnetic solenoids.
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Further, the second and the third branch paths 7b and
7c are selectively opened and closed by the third baffle
plate 25. It is thus possible to reduce the number of the
electromagnetic solenoids in comparison with the case
where those branch paths are opened and closed by
different baffle plates individually advancing and retreat-
ing and these baffle plates are driven by different elec-
tromagnetic solenoids.
[0030] In the above-mentioned embodiment, the dis-
honest act by the use of the forged 500-yen coin is pre-
vented. As will readily be understood, a dishonest act
by the use of a forged 100-yen coin, 50-yen coin, or
10-yen coin can be similarly avoided. In this event, the
second through the fourth coin paths 8 to 10 is formed
into a structure similar to that of the first coin path 7 in
the above-mentioned embodiment.

Claims

1. A coin processing device for processing a deposit-
ed coin deposited by a depositor, comprising a pri-
mary coin path for guiding said deposited coin, a
return path for returning said deposited coin to said
depositor, and a receiving apparatus for receiving
said deposited coin from said primary coin path,
said coin processing device further comprising:

a retaining apparatus connected to said prima-
ry coin path for temporarily retaining said de-
posited coin as a retained coin in said primary
coin path;
a first carrying apparatus connected to said re-
taining apparatus and said return path for car-
rying said retained coin from said retaining ap-
paratus to said return path in response to re-
quest for returning said deposited coin; and
a second carrying apparatus connected to said
retaining apparatus and said receiving appara-
tus for carrying said retained coin from said re-
taining apparatus to said receiving apparatus
in response to request for receiving said depos-
ited coin.

2. A coin processing device as claimed in claim 1,
wherein said receiving apparatus comprises a pri-
mary stock cylinder for storing change coins and a
cashbox path for permitting said deposited coin to
pass therethrough, said second carrying apparatus
comprising:

a first local path connected between said pri-
mary coin path and said cashbox path for guid-
ing said retained coin from said primary coin
path to said cashbox path;
a second local path connected between said re-
taining apparatus and said primary stock cylin-
der for guiding said retained coin from said pri-

mary coin path to said primary stock cylinder;
and
a selectively closing apparatus connected to
said first and said second local paths for selec-
tively closing any one of said first and said sec-
ond local paths with reference to a state of said
primary stock cylinder.

3. A coin processing device as claimed in claim 2, fur-
ther comprising a coin dispensing unit connected to
said primary stock cylinder for dispensing said
change coins from said primary stock cylinder.

4. A coin processing device as claimed in claim 3, fur-
ther comprising:

a secondary coin path for guiding said depos-
ited coin;
a secondary stock cylinder connected to said
secondary coin path for storing change coins;
and
a distributing mechanism connected to said pri-
mary and said secondary coin path for conduct-
ing said deposited coin to any one of said pri-
mary and said secondary coin paths with refer-
ence to denomination of said deposited coin,
said coin dispensing unit being further connect-
ed to said secondary stock cylinder for dispens-
ing said charge coins from said secondary
stock cylinder.

5. A coin processing device as claimed in claim 1, fur-
ther comprising:

a coin judging unit for judging whether said de-
posited coin is a genuine coin or a false coin;
and
a conducting unit connected to said coin judg-
ing unit, said primary coin path, and said return
path for conducting only said false coin to said
return path in accordance with a result of judge-
ment in said coin judging unit.

6. A coin processing device for processing a deposit-
ed coin deposited by a depositor, comprising:

a return path extending substantially in a verti-
cal direction for returning said deposited coin
to said depositor;
a primary coin path extending along an upper
portion of said return path for guiding said de-
posited coin;
a primary stock cylinder extending along a low-
er portion of said return path for storing change
coins;
a cashbox path extending substantially in said
vertical direction for collecting said deposited
coin;
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a first local path connected between a lower
portion of said primary coin path and said cash-
box path for guiding said deposited coin from
said primary coin path to said cashbox path;
a second local path connected between a lower
end of said primary coin path and said primary
stock cylinder for guiding said deposited coin
from said primary coin path to said primary
stock cylinder;
a third local path connected between the lower
end of said primary coin path and said return
path for guiding said deposited coin from said
primary coin path to said return path; and
a path control apparatus connected to said first,
said second, and said third local paths for con-
trolling said first, said second, and said third lo-
cal paths to open any one of said first, said sec-
ond, and said third local paths.

7. A coin processing device as claimed in claim 6,
wherein said path control apparatus comprises:

a first selectively closing apparatus connected
to said first and said second local paths for se-
lectively closing any one of said first and said
second local paths; and
a second selectively closing apparatus con-
nected to said second and said third local paths
for selectively closing any one of said second
and said third local paths.

8. A coin processing device as claimed in claim 7, fur-
ther comprising a coin dispensing unit connected to
said primary stock cylinder for dispensing said
change coins from said primary stock cylinder.

9. A coin processing device as claimed in claim 8, fur-
ther comprising:

a secondary coin path for guiding said depos-
ited coin;
a secondary stock cylinder connected to said
secondary coin path for storing change coins;
and
a distributing mechanism connected to said pri-
mary and said secondary coin path for conduct-
ing said deposited coin to any one of said pri-
mary and said secondary coin paths with refer-
ence to denomination of said deposited coin,
said coin dispensing unit being further connect-
ed to said secondary stock cylinder for dispens-
ing said charge coins from said secondary
stock cylinder.

10. A coin processing device for processing a deposit-
ed coin, comprising:

a coin judging unit for judging whether said de-

posited coin is a genuine coin or a false coin;
a first distributing mechanism connected to said
coin judging unit for guiding said deposited coin
to a coin path for each denomination and to a
return path if said deposited coin is judged by
said coin judging means to be a genuine coin
as an accepted coin and a false coin as an un-
accepted coin, respectively;
coin retaining means arranged in the middle of
said coin path for temporarily retaining said de-
posited coin as a retained coin; and
second coin distributing means for guiding said
retained coin to one of a change coin stock cyl-
inder, a cashbox path, and said return path.

11. A coin processing device as claimed in claim 10,
wherein said coin retaining means and said second
coin distributing means are driven by two electro-
magnetic solenoids.
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