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(54) Electronic coin selector

(57) It is provided an electronic coin selector, which
comprises at least means (21, 22, 23) for detecting an
inserted coin electronically to obtain data, means (36)

for storing key data (41) which relate to a key in the form
of a coin, and means (35) for comparing the data of the
inserted coin and the key data (41) to judge whether the
inserted coin is a key coin.
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Description

This invention relates to a coin selector for sorting
electronically coins which are currency. Especially, this
invention relates to a coin selector which can change
simply and store various data which relate to desired
genuine coins. Furthermore, this invention relates to a
key type electronic coin selector which can lock the
memory of data which relate to genuine coins, concrete-
ly. In addition, the term "coin" in this specification in-
cludes small disc bodies, such as coins which are cur-
rency, medals or tokens for games.

Hitherto, various coin selectors were developed.
For example, Japanese Patent Application No.

9-213789 which the applicant filed previously describes
an electronic coin selector.

Conventionally, this variety of electronic coin selec-
tors can not store simply the various data which relate
to desired genuine coins.

In other words, an electronic coin selector can not
be simply changed into another desired genuine coin
selector from the set genuine coin selector.

Therefore, the disadvantage of a conventional elec-
tronic coin selector as mentioned above is that one can
not change the set genuine coin data into desired other
genuine coin data in a simple way.

Concretely, another disadvantage of a conventional
electronic coin selector is that the genuine coin data can
be changed by a person except a manager in the same
way.

That is, one disadvantage of a conventional elec-
tronic coin selector is that the security is not sufficient,
since the warranty for the reliability and the safety, i.e.,
the security, is the same.

This invention was developed from the objective
which eliminates an above-mentioned problem.

This object is achieved by an electronic coin selec-
tor as claimed in claim 1.

Further developments of the invention are given in
the dependent claims.

Further features and advantages follow from the fol-
lowing examples referring to the appending drawings,
of which:

Fig. 1 is a perspective diagram showing one exam-
ple according to this invention;
Fig. 2 is a block circuit diagram of a control device
built into the device of Fig. 1;
Fig. 3 is a flowchart for explaining an operation of
the device of Fig. 2;
Fig. 4 is a perspective diagram showing another ex-
ample of this invention;
Fig. 5 is a block circuit diagram of a control device
built into the device of Fig. 4;
Fig. 6 is a flowchart for explaining an operation of
Fig. 5; and
Fig. 7 is a flowchart for explaining another operation
of the device of Fig. 5.

[Embodiment I]

A coin selector 20 according to an embodiment of
this invention is shown in a schematic manner in Fig. 1.

The selector 20 is of the slender box type. The top
part of selector 20 provides the insertion opening 11 for
coins.

The bottom of selector 20 provides the accommo-
dation opening 12 for receiving genuine coins in the in-
side of, for example, a game machine (not shown).

And, the bottom of selector 20 provides the return
opening 13 for discharging dummy coins etc. out of the
game machine.

The fairly large trapezoid board shown in the upper
part of Fig. 1 is a door 14.

The door 14 is pivotable by means of a pivot axis
15 shown at the right-hand side in Fig. 1, and is usually
closed with a spring (not shown). The trapezoid board
shown below in Fig. 1 is a cover 16, which is removably
fixed to the selector 20.

The horizontal-direction J type lever 18 made from
resin is pivoted at the nearly central part in the upper
part of Fig. 1.

In addition, although omitted for details, when the
lever 18 is pushed downward, the door 14 is opened
and a dummy coin from inside of selector 20 is returned
through the return opening 13.

Here, when a coin is inserted into the selector 20,
the usual operation of the selector is as follows.

First, the coin which is input through the insertion
opening 11 performs a natural drop in a diagonal path
(not shown) formed inside selector 20.

The coin which performs the natural drop is detect-
ed by three pairs of coils 21, 22, and 23 (refer to Fig. 2)
arranged inside of the upper part of selector 20.

It is judged whether the inserted coin is genuine or
not by means of the circuit shown in Fig. 2 as after-men-
tioned.

When the coin is judged to be genuine, a solenoid
24 (refer to Fig. 2) in the lower-part inside selector 20 is
switched on.

When the solenoid 24 is operated, the gate for the
diagonal path (not shown) opens.

Therefore, the genuine coin drops through the ac-
commodation opening 12 of selector 20.

The dropped genuine coin is contained in the cash
box (not shown) for genuine coins installed inside the
game machine.

In addition, at this time, a signal S indicating the de-
tecting of a coin is output from a sensor 25 (refer to Fig.
2) arranged in selector 20 near accommodation opening
12.

The solenoid 24 is switched off by the detecting-sig-
nal S and the gate for the diagonal paths is closed.

When the inserted coin is judged to be a dummy
coin, the solenoid 24 does not operate. For this reason,
the gate for the diagonal path is kept closed.

Therefore, a dummy coin drops from the return
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opening 13 through an under path (not shown).
In other words, a dummy coin is discharged out of

the game machine.
Fig. 2 is a block diagram of the electronic circuit built

in the selector 20 of Fig. 1.
The coil 21 for a detection detects the material of

the inserted coin.
The coil 21 for a detection is connected to an oscil-

lation circuit 26 of a comparatively low frequency.
The coil 22 for a detection detects thickness of the

inserted coin. The coil 22 for a detection is connected
to an oscillation circuit 27 of a comparatively high fre-
quency.

The coil 23 for a detection detects the diameter of
the inserted coin. The coil 23 for a detection is connect-
ed to an oscillation circuit 28 of a comparatively high
frequency.

Each signal from oscillation circuits 26-28 is recti-
fied by a corresponding one of rectifier circuits 31, 32,
and 33 containing detection means.

The reference number 34 in the center of Fig. 2 in-
dicates a circuit which converts an analog signal to a
digital signal.

The converting circuit 34 respectively performs the
sampling of the analog signal from each of rectifier cir-
cuits 31-33, and converts it to a digital signal, and out-
puts the digital signals.

A signal-processing unit 35 is a CPU or a microcom-
puter concretely, and processes a digital signal.

A memory 36 stores various data, and the memory
36 of the embodiment stores key data 41 which relate
to a coin type key, i.e., a key which is formed like a coin.

The key data 41 are input into the signal-processing
unit 35 from external through an input terminal 37, for
example, and are stored in the memory 36.

The key data 41, in other words, is desirably stored
in the memory 36 previously.

In addition, the coin type key used is concretely a
medal of silver, a medal of gold, a special alloy medal,
a magnetic medal, etc.

Furthermore, a memory 36 may store various gen-
uine coin data 42 which relate to inserted genuine coins
as after-mentioned.

A reference symbol MS on the right-hand side of
the center in Fig. 2 is a switch for mode selections.

The switch MS chooses either a storing mode for a
genuine coin data 42 in memory 36 or an operating
mode of selector 20.

Switch 500S is for setting a genuine coin data 42 of
a coin of 500 yen. When the switch 500S is on, the coin
data of a coin of 500 yen is stored in a memory area 42.

Switch 100S is for setting a genuine coin data 42 of
a coin of 100 yen. When the switch 100S is on, the coin
data of a coin of 100 yen is stored in memory area 42.

Similarly, switch 50S is for setting the coin data 42
of a coin of 50 yen, and switch 10S is for setting the coin
data 42 of a coin of 10 yen.

In the operation mode of selector 20, when the in-

serted coin is a genuine coin of 500 yen, a signal 500
on the right-hand side in the upper part of Fig. 2 is output
to a game machine etc..

Similarly, a signal 100 is output to a game machine
etc. in the selector operation mode, when the inserted
coin is a genuine coin of 100 yen.

A signal 50 is output to a game machine etc., when
the inserted coin is a genuine coin of 50 yen. A signal
10 is output to a game machine etc., when the inserted
coin is a genuine coin of 10 yen.

[Example I)

Fig. 3 is a flowchart for explaining an operation of
Fig. 2.

When the power supply switch (not shown) of se-
lector 20 is switched ON, the operation starts (step 51).

At the start of the operation the initialization of the
selector 20 is automatically performed (step 52).

As to an initialization concretely the checks of
whether the solenoid 24 of the gate operates normally
and whether the sensor 25 operates normally are done
automatically.

The case in which the selector 20 is only used for
100 yen coins is described as follows:

In this case, first, the selecting switch MS for modes
is used to choose the data production/memory mode,
and the coin type setting switch 100S for coins of 100
yen is chosen or switched on.

Therefore, if initialization step 52 is completed, a da-
ta production mode will be chosen by mode confirmation
step 53.

In this situation, if the coin type key is inserted into
opening 11 of selector 20, the data of the key coin and
the key data 41 of memory 36 will be compared.

As a result of the comparison, when the coin type
key is judged to be genuine, i.e. to be the correct key
coin, a data production mode will be performed. (Step
70).

That is, if a coin of 100 yen is inserted into the in-
sertion opening 11 (step 54), the number of inserted 100
yen coins will be counted "one" (step 55).

And, the sampling data of the inserted coin of 100
yen are obtained (step 56) by means of coils 21 to 23,
and so on.

Above-mentioned operating is repeated and coins
of 100 yen are continuously inserted into the insertion
opening 11 until the total number of inserted coins
reaches a predetermined number N (from step 57 to
step 54), for example 16, i.e. sixteen times of 100 yen
coin insertion.

If the predetermined number N is reached, the coin
data 42 of a coin of 100 yen will be statistically proc-
essed by the signal-processing unit 35 (step 58).

And, the 100 yen coin data 42 are stored into the
memory 36 (step 59).

The modification switch MS is used to choose the
collector mode of the electronic coin selector 20 after
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the above-mentioned preparation.
If a coin is inserted into the insertion opening 11 in

the above-mentioned situation (step 61), the data of the
inserted coin will be obtained by the sampling (step 62).

The sampling data of the inserted coin are com-
pared with the 100 yen coin data 42 of memory 36 (step
63).

When the sampling data of coin coincides with the
coin data 42 of a coin of 100 yen, it is judged that the
coin is genuine (step 65).

When the 100 yen coin is judged to be genuine, the
solenoid 24 for the gate for receiving a genuine coin is
switched on (step 66).

The genuine coin passes through the sensor 25
(step 6), and the solenoid 24 for the gate for receiving
a genuine coin turns off (step 68).

The signal 100 for a genuine 100 yen coin shown
in Fig. 2 is simultaneously output (step 69).

In addition, when the signal 100 for a genuine 100
yen coin is output, the game machine which is equipped
with the electronic coin selector 20 gets into the situation
in which a game is possible.

[Embodiment II]

Fig. 4 is a perspective diagram showing another
embodiment of this invention.

Fig. 5 is a block circuit diagram built into Fig. 4.
Fig. 6 is a flowchart for explaining an operation of

Fig. 5.
In addition, the collector shown in Fig. 4 is equipped

with almost the same components as the collector of
Fig. 1. Therefore, the same parts have the same refer-
ence numbers.

An operation in which a coin is inserted into the se-
lector 20 is explained simply as follows.

A coin C which is input through the insertion open-
ing 11 drops naturally the perpendicular path (not
shown) formed inside selector 20.

The coin C which performs a natural drop is detect-
ed by three coils 21, 22 and 23 (refer to Fig. 5) arranged
in the upper part of selector 20.

And, the detected coin C is judged by the block cir-
cuit of Fig. 5 as after-mentioned whether it is genuine.

When the coin is judged to be genuine, the sole-
noids 24 (refer to Fig. 5) for a gate drive which exists
down inside the selector 20 is switched on.

When the solenoid 24 operates, gate GT (refer to
Fig. 5) for a perpendicular path opens.

Therefore, genuine coin TC drops perpendicularly
and passes along the accommodation opening (not
shown) of selector 20.

Genuine coin TC which dropped perpendicularly is
contained in the cash box (not shown) for genuine coins
installed inside the game machine.

In addition, at this time, a signal S indicating a coin
detection is output from the sensor 25 (refer to Fig. 5)
arranged in the selector 20 near the accommodation

opening.
The solenoid 24 is turned off through the detecting-

signal S and gate GT for a perpendicular path is closed.
When the inserted coin is judged to be a dummy

coin, the solenoid 24 does not operate. For this reason,
slanting gate GT in the perpendicular path maintains a
closing situation.

Therefore, the dummy coin FC drops from a return
opening (not shown) through a diagonal path (illustra-
tion abridging).

In other words, the dummy coin FC is discharged
out of the game machine.

Fig. 5 is a block diagram of the electronic circuit built
in the selector 20 of Fig. 4.

The coils 21-23 for a detection respectively detect
the material, the thickness and the diameter of the in-
serted coin. The coils 21-23 for a detection are respec-
tively connected to oscillation circuits 26-28.

Each signal from oscillation circuits 26-28 respec-
tively is rectified by the corresponding end of rectifier
circuits 31-33 through detector circuits D1, D2, D3.

A converting circuit 34 respectively performs the
sampling of the analog signals from each of rectifier cir-
cuits 31-33, and converts it to a digital signal, and out-
puts the signals.

The signal-processing unit 35 processes the digital
signals.

A memory 36 stores key data 41 which relate to the
coin type key.

For example, the key data 41 are input into the sig-
nal-processing unit 35 by an external, through an input
terminal 37 for setting a key coin, and are stored in the
memory 36.

In other words, it is desirable that the key data 41
are previously stored in the memory 36. Furthermore,
the memory 36 stores various coin data 42 which relate
to the inserted genuine coins after-mentioned.

The switch MS for selecting mode chooses whether
a coin data 42 is either stored in memory 36 or an ussual
operation of selector 20 is performed.

A setting means ST for coin type to be accepted is
a plurality of switches 500S, 100S, 50S, and 10S (not
shown) as shown in Fig. 2, concretely.

As explained in Fig. 2, switch 500S is for setting the
coin data 42 of a coin of 500 yen, and for storing the coin
data of a coin of 500 yen in the memory 36.

Similarly, switch 100S is for setting the coin data 42
of a coin of 100 yen, and for storing the coin data 42 of
a coin of 100 yen. Switch 50S is for setting the coin data
42 of a coin of 50 yen, and for storing the coin data of a
coin of 50 yen.

The signal 500 on the right-hand side of the center
in Fig. 5 is output when the inserted coin is a genuine
coin of 500 yen. A signal 100 is output when the inserted
coin is a genuine coin of 100 yen.

Similarly, a signal 50 is output when the inserted
coin is a genuine coin of 50 yen. A signal 10 is output
when the inserted coin is a genuine coin of 10 yen.
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[Example II]

Fig. 6 is a flowchart for explaining an operation of
Fig. 5. The power supply switch (not shown) of selector
20 is switched on, and then the operation starts (step
51).

At the start of the operation, the initialization of the
selector 20 is automatically performed (step 52).

Below, this diagram describes the case in which the
selector 20 is used for an exclusive use of 50 yen coins,
for example.

In this case, the mode selecting switch MS is used
to choose the data production/memory mode. And the
switch for the 50 yen coin type of the setting means ST
(not shown) is actuated.

Therefore, if initialization step 52 is completed, a da-
ta production mode will be chosen by mode confirmation
step 53.

In this situation, if a coin type key is inserted into the
insertion opening 11 of selector 20, the data of the key
coin and the key data 41 of memory 36 will be compared.

As a result of this comparison, when the coin type
key is judged to be genuine, a data production mode is
executed (step 70).

That is, if a coin of 50 yen is inserted into the inser-
tion opening 11, the number of inserted 50 yen coins will
be counted "one", and the sampling data of a coin of 50
yen will be obtained.

This operation is repeated until coins of 50 yen are
continuously inserted into the insertion opening 11 to a
total number of inserted coins which reaches a prede-
termined number (step 57), for example sixteen coins
or sixteen times of insertion of 50 yen coins.

If the predetermined number of coins is reached,
the coin data 42 of the coins of 50 yen will be statistically
processed by the signal-processing unit 35 (step 58).

And, the coin data 42 are stored into the memory 36.
After above-mentioned preparation, the electronic

coin selector 20 chooses the selector mode of the switch
MS and is used in the selector mode.

If a coin is inserted into the insertion opening 11 in
the above-mentioned situation (step 61), the data of the
inserted coin will be obtained by the sampling.

The sampling data of the inserted coin are com-
pared with the 50 yen coin data 42 of memory 36.

When the sampling data of the inserted coin coin-
cide with the coin data 42 of a coin of 50 yen, the coin
is judged to be genuine (step 65).

When the coin is judged to be genuine, the solenoid
24 of gate GT is switched on, and genuine coin TC drops
perpendicularly.

If the dropping genuine coin TC passes the sensor
25, the solenoid 24 of gate GT will be turned off. It will
return to an original situation (step 68).

The signal 50 for a genuine coin shown in Fig. 5 is
output simultaneously (step 69).

In addition, the game machine (not shown)
equipped with the electronic coin selector 20, by the out-

put of the genuine coin, comes into the situation in which
a game is possible.

The first example of Fig. 1 and the second example
of Fig. 4 explain a key-locking function which respec-
tively relates to the data modification for a genuine coin.

However, the key-locking function of the electronic
coin selector which uses the coin key according to this
invention is not limited to an above-mentioned example.

For example, the number data for an identification
of the selector 20, the accumulation data of genuine
coins, time data, etc. can respectively be stored in the
memory 36.

And, an accumulation process of the accumulation
number of sheets of time data and genuine coin etc. is
performed for every output of genuine coin 100 and 50.
And, the result can be stored in the memory 36.

Furthermore, data can also be obtained only by a
coin type key being inserted into the selector arranged
to the game machine, for example.

Consequently, it can be simply investigated imme-
diately what quantity of coins is inserted into the coin
cash box inside the game machine by an external.

In other words, moreover, the sales sum of each
charged game machine can be simply investigated im-
mediately, that is, how much coins have been inserted.

[Example III]

Fig. 7 is a flowchart for explaining another operation
of the device of Fig. 5.

That is, the case to change the registered key data
41 about the coin-shaped key is shown.

In step 71, a program switch, e.g. the mode switch-
ing means MS and a key coin setting means 37 are
turned on for equal to or more than 3 seconds.

In step 72, the orange of a LED (not shown) blinks.
In step 73, the program switch, i.e. the mode switch-

ing means MS and key coin setting means 37 are made
off.

In step 70, a registered coin-shaped key is inserted.
In step 74, it is confirmed that the inserted coin is

registered on as the coin-shaped key.
In step 75, the red and green of LED are alterna-

tively blinking.
In step 76, a new coin-shaped key is inserted four

times or 16 times.
In step 77, the green of LED is lit up.
In step 78, the data of the new coin-shaped key is

registered and the change of registration data is com-
pleted.

In step 79, a coin sorting-out mode is chosen.
In step 81, it is confirmed that the inserted coin is

not registered on as the coin-shaped key.
In step 82, the green of LED is lit up.

[EFFECT OF THE INVENTION]

As mentioned above, by this invention the genuine
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coin data in an electronic coin selector can be simply
changed into another desired genuine coin, only by in-
serting key coin, by adding a simple component.

In other words, a person except a manager can not
change the genuine coin data in an electronic coin se-
lector. Therefore, security, such as the reliability, the
safety, etc. of a selector, improves greatly.

[EXPLANATION OF THE SYMBOLS IN THE FIGURES]

20: Electronic coin selector.
-- means for storing key data.
36: memory.
41: key data,
-- means for obtaining the data of coin,
21, 22, and 23: sensing coil,
26, 27, and 28: oscillation circuit,
31, 32, and 33: rectifier circuit,
34: converting circuit,
35: signal-processing unit,
-- means for judging whether it is key coin,
35: signal-processing unit
36: memory, and
41: key data.

Fig. 3

step 51: start,
step 52: initial setting,
step 53: mode confirmation (selection),
step 70: coin-type key inserted,
step 54: coin inserted,
step 55: counting of inserted coin,
step 56: sampling of coin data,
step 57: number of inserted coin N=n,
step 58: statistically processing of data,
step 59: data stored in memory.

step 61: coin inserted,
step 62: sampling of coin data,
step 63: comparing with data in memory,
step 65: genuine coin?
step 66: accept gate on,
step 67: sensor passed?
step 68: accept gate off, and
step 69: genuine coin signal output.

Fig. 6

step 51: start,
step 52: initial setting,
step 53: mode confirmation (selection),
step 61: coin inserted,
step 65: genuine coin?
step 68: gate operation,
step 69: signal output,
step 70: coin-type key?
step 57: coin data collection, and

step 58: processing of data for coin selection.

Claims

1. An electronic coin selector, comprising at least:

means (21, 22, 23) for detecting an inserted
coin electronically to obtain data,
means (36) for storing key data (41) which re-
late to a key in the form of a coin, and
means (35) for comparing the data of the insert-
ed coin and the key data (41) to judge whether
the inserted coin is a key coin.

2. The electronic coin selector as claimed in claim 1,
wherein the key data (41) are previously stored in
the memory means (36).

3. The electronic coin selector as claimed in claim 2,
further comprising means for storing coin data
which relate to genuine coins to be inserted and
means for changing the coin data when the inserted
coin is judged to be the key coin.
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