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(54) Vending machine

(57) If the amount of the inserted cash using a coin
mechanism (4) is higher than the price of a commodity
selected, a control device (10) controls a non-contact IC
card reader/writer (9) so that electronic money corre-
sponding to change is input to a non-contact IC card
(100). If this money input process cannot be normally

executed, the control device (10) controls the coin
mechanism (4) so that the inserted cash is discharged.
If the money input process can be normally executed,
the control device (10) controls a commodity delivering
device (20) so that the commodity selected is delivered.
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Description

[0001] The present invention relates to a vending ma-
chine that sells commodities using electronic money,
and in particular, to a process of handling change when
a commodity is sold.
[0002] A conventional vending machine comprises a
coin mechanism which identifies and houses the insert-
ed coins and which discharges change, commodity se-
lection buttons provided for the respective commodities
and used to select any of the commodities on sale, a
commodity delivering device that delivers commodities
selected using any of the commodity selection buttons,
and a control device that controls various devices. Fur-
ther, each of the commodity selection buttons has a
ready lamp indicating that the commodity corresponding
to the commodity selection button is available. When a
user inserts coins to the vending machine, the machine
lights the ready lamps corresponding to commodities at
prices equal to or more inexpensive than the amount of
the inserted money. Then, when one of the commodity
selection buttons whose ready lamps are lighted is
pressed, the commodity corresponding to the button is
delivered. If the amount of the inserted money exceeds
the price of the commodity, then after delivering the
commodity, the machine discharges the difference be-
tween the amount of the inserted money and the price
of the commodity as change.
[0003] In recent years, vending machines have
emerged which can sell commodities not only with cash
but also with electronic money by using an IC card func-
tioning as an electronic wallet. Japanese Patent Publi-
cation 2002-170151 proposes, as a function of such a
vending machine, a method for filling change into an IC
card as electronic money when a commodity is sold in
cash.
[0004] When data is written to or read from an IC card,
an error may occur for some reason to make the write
or read fail. However, the vending machine described in
the above patent document is not adapted to handle
such errors. Thus, disadvantageously, users may not re-
ceive change. However, the vending machine described
in the patent document uses what is called a contact
type IC card having a contact section connected to an
IC card reader/writer section of the vending machine.
Consequently, the above problem is relatively unlikely
to occur. However, for non-contact type IC cards func-
tioning as electronic wallets and which have prevailed
in recent years, the incidence of errors is expected to
be higher than that for contact type IC cards. According-
ly, this problem is critical.
[0005] It is an object of the present invention to pro-
vide a vending machine that avoids precluding change
from being delivered to a user, thus allowing commodi-
ties to be appropriately sold.
[0006] To accomplish this object, the present inven-
tion proposes a vending machine comprising a coin
mechanism which identifies and houses the inserted

coins and which discharges change, commodity select-
ing means for selecting any of commodities on sale, a
commodity delivering device that delivers the commod-
ities housed, a non-contact IC chip interface that writes
and reads data to and from a non-contact IC chip func-
tioning as an electronic wallet, and a control device that
controls sales, the vending machine being character-
ized in that if the amount of the inserted cash to the coin
mechanism is higher than the price of the commodity on
sale which is selected using the commodity selecting
means, the control device controls the non-contact IC
chip interface so that electronic money corresponding
to change that is a difference between the amount of the
inserted money and the price of the commodity is input
to the non-contact IC chip, and if the process of inputting
money to the non-contact IC chip cannot be normally
executed, the control device controls the coin mecha-
nism so that the inserted cash is discharged, and if the
money input process can be normally executed, the
control device controls the commodity delivering device
so that the commodity selected is delivered.
[0007] According to the present invention, if the proc-
ess of inputting electronic money corresponding to
change to the non-contact IC chip fails, the control de-
vice returns the inserted cash without delivering the
commodity. If the process of inputting money to the non-
contact IC chip cannot be executed, the sale of the com-
modity is cancelled to obviate the need for change. This
avoids precluding change from being delivered to a us-
er, thus allowing the commodities to be appropriately
sold. The present invention is applicable to a vending
machine comprising a bill validator which identifies and
houses the inserted bills.
[0008] Further, the present application proposes that
if the commodity discharging process cannot be normal-
ly executed, the control device control the non-contact
IC chip interface so that electronic money the amount
of which is equal to the price of the commodity is input
to the non-contact IC chip.
[0009] According to the present invention, if the deliv-
ering of the commodity fails, the price of the commodity
can be returned to the user as electronic money. It is
thus possible to prevent the situation in which the vend-
ing machine does not provide the commodity even
though it has received the required cash.
[0010] Moreover, the present application proposes
the vending machine characterized in that the control
device independently stores, in predetermined storage
means, money input information including the amount
of money input to the non-contact IC chip and sale in-
formation including the price of the commodity sold.
[0011] For vending machines of this kind, a company
that sells commodities using the vending machines is
commonly different from a company that settles elec-
tronic money. According to the present application, the
information on money input to the non-contact IC chip
is stored separately from the commodity sale informa-
tion. This conveniently eliminates the need for classify-
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ing the information in accordance with the companies.
Further, when the vending machine comprises output
means for outputting the money input information and
sale information stored in the storage means, the infor-
mation can be easily checked. This further improves
convenience.
[0012] The objects, configurations, and effects of the
present invention other than those previously described
will be apparent from the detailed description below.
[0013] In the Drawings;

Fig. 1 is a front view of a vending machine;
Fig. 2 is a block diagram of control in the vending
machine; and
Fig. 3 is a flowchart illustrating operations of the
vending machine.

[0014] A vending machine according to an embodi-
ment of the present invention will be described with ref-
erence to the drawings. Fig. 1 is a front view of the vend-
ing machine. Fig. 2 is a block diagram of control in the
vending machine. Fig. 3 is a flowchart illustrating oper-
ations of the vending machine.
[0015] As shown in Fig. 1, plural sets of a commodity
sample 2 and a commodity selection button unit 3 are
installed side by side on a front surface of a vending
machine 1; each commodity selection button unit 3 is
installed closed to the corresponding commodity sam-
ple 2. The vending machine 1 also comprises a coin
mechanism 4, a bill validator 5, a display 6 composed
of 7-segment LED or the like which indicates the number
of commodities on sale, the total price of commodities,
and the like, and an antenna 7 for communication with
a non-contact IC card 100. A commodity delivery port 8
is formed at a lower portion of the front surface of the
vending machine 1.
[0016] The button unit 3 is formed of a commodity se-
lection button, a ready lamp composed of a LED or the
like and indicating that the corresponding commodity is
available, and a sellout lamp composed of a LED or the
like and indicating that the commodity is sold out; the
button and the lamps are integrated together.
[0017] The coin mechanism 4 identifies the type of an
inserted coin through an insert port and notifies a control
device 10 of the type. The coin mechanism 4 then ac-
commodates the coin in an inserted coin housing sec-
tion. Before conveying the inserted coin to the inserted
coin housing section, the coin mechanism 4 holds it at
a temporary holding position within the coin mechanism.
Then, upon receiving an accommodation instruction
from the control device 10, the coin mechanism 4 ac-
commodates the coin in the inserted coin housing sec-
tion. On the other hand, upon receiving a discharge in-
struction from the control device 10, the coin mechanism
4 discharges the coin to a coin return port. Further, the
coin mechanism 4 accommodates change coins in a
change coin housing section to discharge a predeter-
mined amount of change on the basis of an instruction

from the control device 10.
[0018] The bill validator 5 identifies the type of an in-
serted bill through an insert port and notifies the control
device 10 of the type. The bill validator 5 accommodates
the inserted bill in a bill housing section. Before convey-
ing the inserted bill to the bill housing section, the bill
validator 5 holds it at a temporary holding position within
the bill validator. Then, upon receiving an accommoda-
tion instruction from the control device 10, the bill vali-
dator 5 accommodates the bill in the bill housing section.
On the other hand, upon receiving a discharge instruc-
tion from the control device 10, the bill validator 5 dis-
charges the bill through the insert port.
[0019] The antenna 7 constitutes a part of a non-con-
tact IC card reader/writer 9 that writes and reads data
to and from the non-contact IC card 100 in a non-contact
manner. When enabled to communicate under the con-
trol of the control device 10, described later, the non-
contact IC card reader/writer 9 provides an electric wave
from the antenna 7. The non-contact IC card reader/writ-
er 9 then waits for a response from the non-contact IC
card 100. The non-contact IC card 100 is operated by
the electric wave supplied by the non-contact IC card
reader/writer 9. Therefore, the non-contact IC card read-
er/writer 9 and the non-contact IC card 100 start to com-
municate when a user places the non-contact IC card
100 near the antenna 7 while the non-contact IC card
reader/writer 9 is enabled to communicate. This opera-
tion by the user is called "holding the non-contact IC
card to the antenna".
[0020] Fig. 2 is a schematic block diagram of a control
system of the vending machine 1 according to the
present embodiment. As shown in Fig. 2, the control de-
vice 10 connects to the coin mechanism 4, the bill vali-
dator 5, the non-contact card reader/writer 9, the plural-
ity of (the figure shows only one of the button units for
simplification) button units 3, the display 6, a commodity
delivering device 20 that delivers commodities housed
to the commodity delivery port 8, and a printer 30 that
can output various documents. Fig. 2 shows only the
devices relating to the spirit of the present invention for
simplification. For example, a cooling system such as a
compressor is omitted.
[0021] The control device 10 comprises a storage
section 11 that stores various pieces of information. The
storage section 11 independently stores money input in-
formation including at least the amount of electronic
money input to the non-contact IC card 100 and which
is equal to the amount of change, and sale information
including the price of a commodity sold.
[0022] Now, with reference to the flowchart in Fig. 3,
description will be given of operations of the vending
machine according to the present embodiment. Here,
description will be given of operations performed if the
coin mechanism 4 runs out of change.
[0023] The control device 10 detects that cash has
been inserted to the coin mechanism 4 or the bill vali-
dator 5 (step S1). The control device lights the ready
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lamps corresponding to commodities that can be pur-
chased with the amount of the inserted money (step S2).
Then, the control device 10 detects that one of the com-
modity selection buttons whose ready lamps are lighted
has been pressed (step S3). The control device 10 then
determines whether or not the sale of the commodity
corresponding to the commodity selection button results
in the need for change, that is, whether or not the
amount of the inserted money is higher than the price
of the commodity (step S4).
[0024] If change is required, the control device 10
controls the non-contact IC card reader/writer 9 so that
the non-contact IC card reader/writer 9 inputs electronic
money corresponding to the amount of the change to
the non-contact IC card 100 (step S5) . If this money
input process has not succeeded, the control device 10
controls the coin mechanism 4 or the bill validator 5 so
that the inserted cash will be returned (steps S6 and
S7) . The failure of the money input process includes,
for example, a failure to detect the non-contact IC card
100 within a predetermined time or the occurrence of a
communication error in spite of the successful detection
of the non-contact IC card 100 within the predetermined
time, and a failure to input money because of the amount
of money input exceeding the maximum amount set in
the card.
[0025] If the need for change does not occur in step
S4 and if the money input process succeeded in step
S6, the control device 10 stores the money input infor-
mation including the amount of money input in the stor-
age section 11. The control device 10 also controls the
commodity delivering device 20 so that the commodity
is delivered (step S8). If this delivering process has suc-
ceeded, the control section 10 stores the sale informa-
tion including the price of the commodity sold in the stor-
age section 11, to finish the process (step S9) . On the
other hand, if the delivering process has not succeeded,
the control section 10 controls the non-contact card
reader/writer 9 so that the electronic money correspond-
ing to the price of the commodity is input to the non-
contact IC card 100 (step S10). At this time, the money
input information including the amount of money input
is stored in the storage section 11.
[0026] The above process enables the electronic
money corresponding to the change to be input to the
non-contact IC card 100 even if the coin mechanism 4
is out of change. This makes it possible to avoid the loss
of sale opportunities, that is, to avoid the situation in
which "commodities cannot be sold in bills owing to the
shortage of change". In particular, if the process of in-
putting the electronic money corresponding to the
amount of the change to the non-contact IC card 100
has failed, the inserted cash is returned without deliver-
ing the commodity. This makes it possible to avoid the
situation in which "the cash cannot be returned to the
user though the commodity has been sold to the user".
Even if the commodity delivering process has failed, the
electronic money corresponding to the price of the com-

modity can be input to the non-contact IC card 100. This
makes it possible to avoid the situation in which "the
cash cannot be returned to the user through the com-
modity has not been sold to the user."
[0027] Further, the money input information for the
non-contact IC card 100 is stored in the storage section
11 independently of the commodity sale information.
This eliminates the need to classify these pieces of in-
formation, thus improving convenience. For example, it
is possible to allow the printer 30 to separately output
the money input information and commodity sale infor-
mation stored in the storage section 11. It is also possi-
ble to transmit the money input information and com-
modity sale information stored in the storage section 11,
to a management computer via a network. In this case,
the money input information may be transmitted to a
management computer in an electronic money manag-
ing company. The commodity sale information may be
transmitted to a management computer in a vending
machine managing company.
[0028] In the above embodiment, the operations are
described which are performed if the coin mechanism 4
is out of change. However, if the coin mechanism 4 has
sufficient change, it may discharge required change or
the user may choose whether to discharge the change
from the coin mechanism 4 or to input money to the non-
contact IC card 100.
[0029] The embodiment of the present invention has
been described. However, the present invention is not
limited to this. For example, in the above embodiment,
a post-commodity selecting system is described with
which the user selects a commodity after inserting cash.
However, the present invention can be implemented us-
ing a pre-commodity selecting system with which the us-
er inserts cash after selecting a commodity.
[0030] Moreover, in the above embodiment, the card
in which a non-contact IC chip is buried is illustrated as
an electronic money recording medium. However, the
non-contact IC chip may be buried in another compo-
nent. The non-contact IC chip may be buried in, for ex-
ample, a cellular phone, a watch, a PDA, a bracelet, or
a ring.

Claims

1. A vending machine comprising a coin mechanism
(4) which identifies and houses the inserted coins
and which discharges change, commodity selecting
means (3) for selecting any of commodities on sale,
a commodity delivering device (20) that delivers the
commodities housed, a non-contact IC chip inter-
face (9) that writes and reads data to and from a
non-contact IC chip (100) functioning as an elec-
tronic wallet, and a control device (10) that controls
sales,

wherein if the amount of the inserted cash to
the coin mechanism (4) is higher than the price of
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the commodity on sale which is selected using the
commodity selecting means (3), the control device
(10) controls the non-contact IC chip interface (9)
so that electronic money corresponding to change
that is a difference between the amount of the in-
serted money and the price of the commodity is in-
put to the non-contact IC chip (100), and

if the process of inputting money to the non-
contact IC chip (100) cannot be normally executed,
the control device (10) controls the coin mechanism
(4) so that the inserted cash is discharged, and if
the money input process can be normally executed,
the control device (10) controls the commodity de-
livering device (20) so that the commodity selected
is delivered.

2. The vending machine according to claim 1, further
comprising a bill validator (5) that identifies and
houses an inserted bill, and

wherein if the amount of the inserted cash to
the bill validator (5) is higher than the price of the
commodity on sale which is selected using the com-
modity selecting means (3), the control device (10)
controls the non-contact IC chip interface (9) so that
electronic money corresponding to change that is a
difference between the amount of the inserted mon-
ey and the price of the commodity is input to the
non-contact IC chip (100), and

if the process of inputting money to the non-
contact IC chip (100) cannot be normally executed,
the control device (10) controls the bill validator (5)
so that the inserted cash is discharged, and if the
money input process can be normally executed, the
control device (10) controls the commodity deliver-
ing device (20) so that the commodity selected is
delivered.

3. The vending machine according to claim 1 or 2,
wherein if the commodity delivering process cannot
be normally executed, the control device (10) con-
trols the non-contact IC chip interface (9) so that
electronic money the amount of which is equal to
the price of the commodity is input to the non-con-
tact IC chip (100).

4. The vending machine according to claim 1, 2, or 3,
wherein the control device (10) independently
stores, in predetermined storage means (11), mon-
ey input information including the amount of money
input to the non-contact IC chip (100) and sale in-
formation including the price of the commodity sold.

5. The vending machine according to claim 4, further
comprising output means (30) for outputting the
money input information and sale information
stored in the storage means (11).
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