a9y United States

Tedesco et al.

US 20080046113A1

a2y Patent Application Publication o) Pub. No.: US 2008/0046113 A1

(43) Pub. Date:

Feb. 21, 2008

(54)

(76)

@
(22)

(62)

METHOD AND APPARATUS FOR
DYNAMICALLY MANAGING VENDING

MACHINE INVENTORY PRICES

Inventors: Daniel E. Tedesco, Monroe, CT (US);
James A. Jorasch, Stamford, CT (US);
Robert R. Lech, Norwalk, CT (US)

Correspondence Address:

WALKER DIGITAL MANAGEMENT, LLC

2 HIGH RIDGE PARK
STAMFORD, CT 06905 (US)
Appl. No.:  11/926,839

Filed: Oct. 29, 2007

Related U.S. Application Data

Division of application No. 08/947,798, filed on Oct.

9, 1997.

Publication Classification

(51) Int. CL

GOGF  7/00 (2006.01)
(52) US.Cl oo, 700/213; 221/14
(57) ABSTRACT

The present invention is a method and apparatus for auto-

matically managing a price of a product in a vending
machine. The method and apparatus is disclosed for imple-
menting dynamic price adjustments at various times includ-

ing after stocking, after a sale of a product and at periodic
intervals. The method generally includes the steps of updat-

ing inventory data, including a quantity of a product, access-
ing price management data associated with the product, and
determining the price of the product. According to the
method and apparatus of the present invention, the deter-
mined price of the product is based on the price management
data and the inventory data. The determined price is then
stored in a memory of the apparatus and displayed for

customers. The apparatus may be a vending machine, a

processing module within the vending machine, or an exter-

nal module remotely transmitting the dynamically adjusted

price to a vending machine.
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METHOD AND APPARATUS FOR DYNAMICALLY
MANAGING VENDING MACHINE INVENTORY
PRICES

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a divisional of U.S.
patent application Ser. No. 08/947,798, filed Oct. 9, 1997 in
the name of Tedesco et al., entitled “METHOD AND
APPARATUS FOR DYNAMICALLY MANAGING
VENDING MACHINE INVENTORY PRICES”.

[0002] The entirety of each of the above applications is
incorporated by reference herein as part of the present
disclosure.

[0003] The present application is also related to:

[0004] (i) U.S. patent application Ser. No. 11/926,768
filed Oct. 26, 2007 in the name of Tedesco et al.,
entitted “METHOD AND APPARATUS FOR
DYNAMICALLY MANAGING VENDING
MACHINE INVENTORY PRICES”; and

[0005] (ii) U.S. patent application Ser. No.
(Docket No. 97-070-3) filed Oct. 26, 2007 in the name
of Tedesco et al., entitled “METHOD AND APPARA-
TUS FOR DYNAMICALLY MANAGING VEND-
ING MACHINE INVENTORY PRICES”.

BACKGROUND OF THE INVENTION
[0006]

[0007] The present invention relates generally to vending
machines. More particularly, the present invention relates to
a method and apparatus for dynamically managing inventory
pricing of a vending machine.

[0008] 2. Description of the Related Art

1. Field of the Invention

[0009] Vending machines are well known and have existed
since the late 1880s. The first vending machines were
rudimentary devices primarily designed to dispense ciga-
rettes and postcards. Modern vending machines are
employed to store and dispense a vast array of merchandise
in response to a customer request and appropriate payment.
Such merchandise includes drinks, candy, frozen deserts,
snacks, video tapes and children’s toys.

[0010] Many entrepreneurs are attracted to the basic con-
cept of selling products using a vending machine. Vending
machines are generally considered to have significant advan-
tages over traditional merchandising. Specifically, vending
machines enable the automated sale of merchandise at
unconventional locations and times; and they do not require
sales personnel.

[0011] Although the basic advantages of vending
machines are significant, prior art vending machines have
several significant disadvantages when compared to tradi-
tional merchandising, particularly relating to inventory con-
trol and pricing. A first disadvantage is the difficulty of
maintaining an inventory of perishable items. A second
disadvantage is the difficulty of selling or “turning over” an
inventory of low demand items or items of inferior quality.
Although some vending machine suppliers offer to buy back
inventory from operators who no longer want to sell certain
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products, such suppliers often fail to live up to their offer
when an operator tries to exercise this option.

[0012] There have been many attempts at addressing the
inventory problems of vending machines, including methods
for determining what products are the best sellers, what are
the appropriate times to re-stock vending machine items and
in what quantities. The solutions include methods and sys-
tems that enable vending machine operators to remotely
monitor inventory and remotely retrieve sales data. Other
solutions have been proposed in the forms of accounting
software and bar code readers that detect the expiration dates
of vending machine items.

[0013] Examples of vending machine patent prior art
include the following U.S. Pat. No. 4,412,292, entitled
“System for the Remote Monitoring of Vending Machines;”
U.S. Pat. No. 4,654,800, entitled “Control and Monitoring
Apparatus for Vending Machines;” U.S. Pat. No. 5,091,713,
entitled “Inventory, Cash, Security, and Maintenance Con-
trol Apparatus and Method for a Plurality of Remote Vend-
ing Machines;” U.S. Pat. No. 5,367,452, entitled “Mobile
Merchandising Business Management System which Pro-
vides Comprehensive Support Services for Transportable
Business Operations;” and U.S. Pat. No. 4,282,575, entitled
“Control and Monitoring Apparatus for Vending Machines.”
These inventions generally disclose remote monitoring sys-
tems, currency control systems, and data collection systems
designed to address shortcomings of prior art vending
devices.

[0014] Non-patent prior art includes VendMaster’s soft-
ware product entitled “Windows for Vending PRO with
Inventory.” This product enables a vending machine opera-
tor to report and analyze various historical sales data.
VendMaster’s product is intended to enhance a vending
machine operator’s ability to identify high-demand inven-
tory, determine preferable times to stock the machine and
calculate suggested prices.

[0015] The aforementioned solutions generally attempt to
solve inventory problems by allowing operators to monitor
and analyze raw sales data. These solutions fail to
adequately address the aforementioned shortcomings of
present vending machines. Specifically, the prior art fails to
provide adequate solutions to the problems of maintaining
an inventory of perishable items; increasing inventory turn-
over; and recovering the investment in low demand or
inferior quality items.

[0016] Using the prior art solutions, an operator may use
collected supply and demand data to help make pricing
decisions, but the fact that operators must manually ratify
and implement the decisions renders these solutions burden-
some, inaccurate an inefficient. These solutions are burden-
some in that the accounting and analysis required to arrive
at pricing decisions is time consuming. These solutions are
inaccurate as the human decision making process regarding
pricing is largely arbitrary. These solutions are inefficient
because human decisions and the implementations of those
decisions are not dynamically responsive to real-time market
pressures; they are delayed until the operator analyzes
supply and demand data, arrives at a pricing decision, and
posts the pricing decision.

[0017] Accordingly, the current methods of implementing
new pricing decisions are inconsistent with the fundamental
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business philosophy of vending machines. Vending entre-
preneurs have always adhered to the idea that vending
machines manage themselves. Pricing decisions in a vend-
ing operation, however, cannot currently be implemented as
easily as they may be, for example, in the retail environment
where humans are physically present to monitor supply and
demand and adjust prices accordingly.

[0018] A need therefore exists for a method and apparatus
that monitors supply and demand of a vending machine
inventory and that dynamically and automatically calculates
and implements item prices to increase a vending machine’s
profitability. A need further exists for a method and appa-
ratus for adjusting item prices of a vending machine to
relieve vending machine operators of the burdens, inaccu-
racies and inefficiencies in management that result from the
current methods of pricing items.

[0019] Accordingly, the shortcomings associated with the
related art have heretofore not been adequately addressed.
The present invention addresses such problems by providing
an apparatus and processing approach that have not previ-
ously been proposed.

SUMMARY OF THE INVENTION

[0020] The present invention provides a method and appa-
ratus to automatically and dynamically determine, adjust
and manage product pricing in a vending machine to account
for current market trends. According to a first aspect of the
present invention, a method is disclosed for automatically
managing a price of a product in a vending machine. The
method includes the step of receiving a product identifier
specifying the product. The method further includes the step
of receiving inventory data. The inventory data includes the
quantity of the product in the vending machine.

[0021] Next, the method includes the step ofdetermining
price management data associated with said product. The
price management data specifies supply and demand data
associated with the product. The method continues with the
step of determining the price for the product, and storing the
price management data and the price. This first method of
managing inventory pricing is particularly useful if per-
formed upon stocking the vending machine. An apparatus is
also disclosed for performing the steps of first method.

[0022] According to another aspect of the present inven-
tion, a second method is disclosed for automatically man-
aging a price of a product in a vending machine. The second
method includes the step of accessing price management
data and inventory data associated with the product. The
inventory data and price management data are used, in part,
to form the basis for the price in the step of determining the
price of the product. The determined price is then stored in
a memory and preferably displayed. This second method
may be performed in response to a particular event, such as
a product sale, a change in the environment, or according to
a schedule. An apparatus is also disclosed for performing the
steps of the second method.

[0023] Tt is an object of the present invention to provide a
method and apparatus for dynamically managing the price of
a product in a vending machine. The above object and other
objects features and advantages are readily apparent from
the detailed description when taken in connection with the
accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0024] A more complete appreciation of the invention and
many of the attendant advantages thereof may be readily
obtained by reference to the following detailed description
when considered with the accompanying drawings, wherein:

[0025] FIG. 1 is a perspective view of a vending machine
according to one embodiment of the present invention;

[0026] FIG. 2 is a schematic block diagram illustrating the
components of the vending machine according to one
embodiment of the present invention;

[0027] FIG. 3 is a schematic block diagram illustrating the
components of the processing module of the vending
machine of FIG. 2;

[0028] FIG. 4 is a table illustrating the structure of an
authorization table stored in the memory of the vending
machine of FIG. 2;

[0029] FIGS. 5A-5C are a table illustrating the structure of
an price management table stored in the memory of the
vending machine of FIG. 2;

[0030] FIGS. 6A-6B is a flow chart illustrating the com-
puter implemented steps used to set a product price upon
stocking the vending machine of FIG. 2;

[0031] FIG. 7 is a flow chart illustrating the computer
implemented steps used to set a product price after a product
purchase at the vending machine of FIG. 2;

[0032] FIG. 8 is a flow chart illustrating the computer
implemented steps used to set a product price at the vending
machine of FIG. 2 according to a predetermined schedule;
and

[0033] FIG. 9 is a schematic block diagram illustrating a
network embodiment of the present invention.

DETAILED DESCRIPTION
Apparatus Architecture

[0034] An embodiment of the method and system of the
present invention will now be discussed with reference to
FIGS. 1-8B. FIGS. 1-3 illustrate the components of one
exemplary vending machine 100 including the features of
the present invention. Although specific exemplary vending
machine 100 is referred to throughout the detailed descrip-
tion, the present invention is directed to any automatic sales
machine that allows payment to be exchanged for goods.
Payment can be presented through a variety of media
including, but not limited to, coins, bills and other curren-
cies, magnetic stripe cards and smart cards (whether pre-
paid or linked to an account), and identification codes. FIG.
1 is a perspective view of vending machine 100; FIG. 2 is
a schematic block diagram of vending machine 100; and
FIG. 3 is a schematic block diagram of the processing
module of vending machine 100.

[0035] As shown, vending machine 100 includes an input
device 10 for receiving input from a customer indicating a
product selection. Input device 110 may also be used for
receiving input from an operator during stocking or main-
tenance of vending machine 100. Although input device 110,
as illustrated, includes a set of alpha-numeric keys for
providing input to vending machine 100, input device could
include a selector dial, a set of buttons associated with a



US 2008/0046113 Al

respective set of item dispensers, or any other conventional
input device commonly employed by a vending machine
designer. Further, vending machine 100 may include more
than one input device 110. For example, vending machine
100 may include an exterior input device 110 for receiving
customer input and an interior input device (not shown) for
receiving operator input. In the illustrated embodiment,
input device 110 receives input data from both operators and
customers.

[0036] As shown, vending machine 100 includes a sensor
115 for sensing surrounding environmental conditions. Sen-
sor 115 is preferably a conventional temperature sensor
configured to sense the local outdoor temperature or the
external environmental temperature surrounding vending
machine 100. Sensor 115 could include a receiver for
receiving a local temperature from a weather service.

[0037] Vending machine 100 also includes several mecha-
nisms for receiving payment and dispensing change, includ-
ing coin acceptor 112, bill validator 114, magnetic stripe
reader 116 and change dispenser 118. Magnetic stripe reader
116 is a conventional reader for reading data on the magnetic
stripe of a credit or debit card, and it may cooperate with
conventional remote point-of-sale credit card processing
equipment (not shown) to validate credit based purchases
through a conventional credit authorization network. Coin
acceptor 112, bill validator 114 and change dispenser 118
communicate with currency storage apparatus 120 and may
include conventional devices such as Mars models AE-2400,
MC5000, TRC200 or CoinCo model 9300-L. Coin acceptor
112 and bill validator 114 receive and validate currency that
is stored by currency storage apparatus 120.

[0038] Referring now to FIGS. 2 and 3, coin acceptor 112,
bill validator 114, magnetic stripe reader 116 and change
dispenser 118 communicate with, and are controlled by,
processing module 144. Processing module 144 includes
network communication port 142 for communicating with
the previously mentioned components of vending machine
100 and for communicating with a central controller via a
network (not shown).

[0039] In addition to the elements previously mentioned,
processing module 144 includes a central processing unit
126 (“CPU”) connected to communication port 142. CPU
126 communicates with random access memory (RAM)
128, read only memory (ROM) 130, clock 132. CPU 126
also communicates with at least one item dispenser 122, at
least one price display 124 and storage device 134. Price
display 124 may be any display device, preferably a digital
display, employing conventional technology such as a light
emitting diode (“LED”) display or a liquid crystal display
(“LCD”).

[0040] Vending machine 100 includes twelve item dis-
pensers 122 and twelve price displays 124, one item dis-
penser and display corresponding to each product offered for
sale by vending machine 100. As in many conventional
vending machines, item dispenser 122 may be activated by
CPU 126 after a customer has purchased item 136, causing
item 136 to be transferred to receptacle 140. A customer has
access to a purchased item in receptacle 140 via door 138.
Purchased item 136 can then be removed by a customer from
receptacle 140 through door 138.

[0041] As shown in FIGS. 1 and 2, each item dispenser
122 has a corresponding price display 124 that displays

Feb. 21, 2008

information pertaining to item 136 dispensed by item dis-
penser 122. Typically, price display 124 will display the
price of item 136 as determined according to the steps of the
present invention. Although vending machine 100, as illus-
trated, includes a plurality of item dispensers 122 and a
plurality displays 124, this is only one possible embodiment
of the many types of vending machines that could employ
the present invention. Selecting an appropriate conventional
item dispensing mechanism, a single item dispenser 122
could be used to dispense the plurality of items 136. Like-
wise, a single price display 124 could be used to commu-
nicate prices and other information of the plurality of
products.

[0042] As shown in FIG. 3, storage device 134 stores a
database of authorization and price management data,
including an authorization table 400; and a price manage-
ment table 500. Tables 400 and 500 comprise at least a
portion of the data stored by storage device 134 and are
described more fully with reference to FIGS. 4 and 5,
respectively. Storage device 134 further includes instruc-
tions for implementing the steps of the present invention.
Specifically, storage device 134 includes inventory stocking
process instructions 600; post-purchase price evaluation
process instructions 700; and periodic price evaluation pro-
cess instructions 800. Storage device 134 is preferably a
magnetic disk drive, but could be a CD-ROM drive, optical
disk drive, RAM drive or any other conventional storage
device as would be deemed appropriate by one of ordinary
skill in the art.

Data Tables

[0043] FIG. 4 illustrates the contents of an exemplary
authorization table 400 in tabular format. Each record of
authorization table 400 includes an operator identifier 402
and an authorization code 404 that defines a valid operator
identifier/authorization code pair. Authorization table 400 is
utilized to enable only authorized operators to access the
price management data stored in storage device 134. Of
course, authentication table 400 could also be used for
authentication of network control and monitoring signals in
accordance with the network configuration more fully
described with reference to FIG. 9.

[0044] FIGS. 5A, 5B and 5C illustrate the contents of an
exemplary price management table 500. Each of the twelve
illustrative records 548-570 of price management table 500
represents information pertaining to a specific product and
item dispenser. For purposes of illustration, this data is based
on a system date of Jul. 1, 1997. Generally, the data stored
in price management table 500 falls into three categories:
inventory data, shown in FIG. 5A; evaluation data, shown in
FIG. 5B; and pricing data, shown in FIG. 5C. Certain data
elements may fall into more than one category, as described
below.

[0045] Each record in price management table 500
includes a dispenser identifier 510 and a product identifier
512. Dispenser identifier field 510 stores a dispenser iden-
tifier that uniquely identifies a corresponding item dispenser
122 of vending machine 100. Product identifier field 512
identifies the product associated with the dispenser identified
by field 510.

[0046] In the present embodiment, there is a one to one
correspondence between a dispenser and a product, i.e.
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either field uniquely identifies a record. In other words, each
dispenser dispenses only one product, and each product is
limited to a single dispenser. One of ordinary skill will
recognize that by distributing the price management data
among multiple tables, multiple products could be offered in
a single dispenser, and/or multiple dispensers could dispense
the same product.

[0047] The remaining fields shown in FIG. 5A store data
generally describing the inventory of vending machine 100.
Stocked quantity field 514 stores the number of items that
were originally stocked in the dispenser identified by field
510. The contents of this field are input by an operator
during stocking or routine maintenance. Available quantity
field 516 contains the number of items currently associated
with the dispenser identified by field 510. After stocking or
routine maintenance, the contents of field 516 is automati-
cally set equal to the contents of field 514, for each record
corresponding to a restocked product. Thereafter, the avail-
able quantity is automatically updated by CPU 126 for each
associated item sold.

[0048] Current price field 518 contains the selling price of
the product associated with the item dispenser. Current price
field 518 may be populated by the operator during stocking
or routine maintenance, and may be determined according to
the process steps of the present invention. Exemplary pro-
cess steps which may be executed to automatically deter-
mine a current price are described with reference to FIGS.
6-8B.

[0049] FIG. 5B illustrates fields of price management
table 500 that define when a price is dynamically evaluated.
Stock date field 520 stores the date the dispenser identified
by field 510 was most recently stocked. Termination date
field 522 contains the last date on which the items of the
associated dispenser may be sold. The termination date is
entered by an operator during stocking of vending machine
100 and may be a date entered by the operator, the expiration
date of the items in the associated dispenser, or another
relevant date, such as the next scheduled stocking date.

[0050] The next two fields of price management table 500
define shelf times for the product identified by field 512.
Total shelf time field 524 defines the maximum allowable
shelf time for the product. The contents of field 524 are
calculated by CPU 126 based on stock date field 520 and
termination date field 522 upon stocking. Remaining shelf
time field 526 defines the remaining shelf time of the product
and is periodically calculated by CPU 126 based on the
system date, and the contents of field 522.

[0051] Evaluation frequency field 528 stores a code rep-
resenting a rule defining the frequency with which the CPU
126 should evaluate the price of the product identified by
field 512. Although field 528 only contains a code, the
contents of field 528 illustrated in FIG. 5 show the logical
representations of the codes. The evaluation rule applicable
to a product is generally selected by an operator from a set
of rules defined by the vending machine manufacturer. In the
examples shown in FIG. 5, evaluation frequency field 528
may store a code representing a rule to evaluate a product
price every x purchases or a rule to evaluate a product price
every y hours, where x and y are greater than zero.

[0052] Of course, the present invention envisions numer-
ous alternative evaluation frequency rules. For example, a
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rule could be defined to evaluate the price whenever sensor
115 senses a predetermined condition. If sensor 115 is a
thermostat, CPU 126 could be programmed to evaluate the
price whenever the temperature exceeded a predefined tem-
perature. Other evaluation frequency rules could be imple-
mented to evaluate the price when demand for a product
rapidly changes or if at the current demand level items will
remain stocked past the termination date in field 522.
Further, CPU 126 could be programmed to evaluate prices
during periods of low activity, such as during the early
morning.

[0053] Last evaluation date/time field 530 stores a times-
tamp identifying the time of last sale, and field 532 stores the
number of sales of the associated product made since the last
price evaluation. These fields are periodically updated by
CPU 126, and are periodically accessed by CPU 126 based
on the evaluation rule represented by the contents of field
528.

[0054] Fields 534-538 define demand-based price evalu-
ation parameters. Previous demand field 534 stores the level
of demand as of the last price evaluation. Current demand
field stores the current demand level for the product in the
dispenser identified by the contents of field 510. CPU 126
periodically calculates the current demand and stores it in
field 536. After each evaluation, CPU 126 sets the contents
of previous demand field 534 equal to the contents of current
demand field 536. Demand increment field 538 defines the
incremental difference between the previous demand and the
current demand that is required to trigger a price evaluation
process.

[0055] FIG. 5C illustrates fields of price management
table 500 that are used to calculate the current price stored
in field 518. Price adjustment increment field 540 stores the
amount by which the price of the product identified by field
512 may be adjusted. Of course, the price of the product
identified by field 512 may be adjusted by multiples of the
price adjustment increment.

[0056] Fields 542-546 define price parameters for the
product identified by field 512. The minimum price to be
charged for the product is stored in minimum price field 542;
the manufacturer’s suggested retail price for the product is
stored in suggested price field 544; and the maximum price
to be charged for the product is stored in maximum price
field 546.

[0057] The manufacturer’s suggested retail price of field
544 may be used as the initial current price after stocking,
or it may be used as a factor to determine future prices. The
minimum price and maximum price fields 542 and 546 are
used to prevent the calculated price from falling outside a
predetermined range. This financially protects both the
vending machine operator and the consumer.

Evaluation Process Steps

[0058] Having thus described the system architecture and
components of the present embodiment, the operation of the
system will now be described in greater detail with reference
to FIGS. 6A-8B, and continuing reference to FIGS. 1-5C. It
is to be understood that the software instructions necessary
to provide the functionality described herein are preferably
stored in storage device 134 of vending machine 100, but
may be stored in ROM 130.
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[0059] According to the present invention, there are gen-
erally three times at which it is appropriate to determine the
price of a product in a vending machine: after stocking, after
a sale of an item and after a period of time. FIGS. 6A-6B,
FIGS. 7A-7B and FIGS. 8A-8B illustrate the process steps
executed by vending machine 100 to determine a price of a
product at each of these times, respectively.

[0060] Referring now to FIGS. 6A and 6B, the process
steps executed by vending machine 100 to determine a price
of a product after stocking will be described. As shown at
step 610, CPU 126 receives a request to update price
management table 500. This request indicates that an opera-
tor is stocking vending machine 100, and the request
includes an operator identifier and authorization code
entered by the operator.

[0061] At step 612, CPU 126 retrieves a record from
authorization table 400 using the received operator identifier
as an index. CPU 126 then, as shown at step 614, compares
operator identifier and authorization code received at step
610 with the contents of operator identifier field 402 and
authorization code field 404 retrieved at step 612, respec-
tively. If the comparison yields a match of the respective
data, CPU 126 proceeds to execute step 620, otherwise, CPU
126 denies the operator access to price management table
500.

[0062] At step 620, CPU 126 receives input from the
operator. The operator inputs a dispenser identifier, a product
identifier and relevant portions of the inventory, evaluation
and pricing data pertaining to the stocked product and
associated dispenser to be stored in price management table
500. The inventory data received from the operator includes
a stocked quantity, and a current price. The evaluation data
received from the operator includes a termination date, an
evaluation frequency and a demand increment. The pricing
data received from the operator includes a price adjustment
increment, a minimum price, a suggested price and a maxi-
mum price. The data received from the operator is stored by
CPU 126 in the appropriate fields of price management table
500. Of course, receiving data for one or more of these fields
from the operator may be optional as CPU 126 could supply
default values for certain fields. In addition, the data for one
or more of these fields could be automatically received from
a remote source using the network configuration illustrated
in FIG. 9 or from an attached bar code reader (not shown)
such as the U.PC. scanners attached to the vending
machines manufactured by Automatic Vending America,
Inc.

[0063] At step 622, CPU 126 calculates the remaining
price management data to be stored in price management
inventory table 500. Specifically, CPU 126 calculates the
total shelf time, remaining shelf time and current price for
the associated product. Although, the current price may be
input by the operator, the current price would preferably be
set equal to the manufacturer’s suggested price stored in
field 544. Of course, in an alternate embodiment, the current
price could be determined in accordance with the price
evaluations described below with reference to the post-
purchase evaluation process and the periodic evaluation
process.

[0064] At step 624, the stocking process concludes with
the step of adjusting the price display 124 corresponding to
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item dispensers 122 dispensing the associated product. The
price displays 124 are adjusted to display the price deter-
mined at step 620.

[0065] Referring now to FIGS. 7A, 7B and 7C, the process
steps executed by vending machine 100 to determine a price
of'a product after a sale of an item will be described. At step
710, CPU 126 receives a customer request to purchase an
item. In accordance with vending machine 100, the request
includes an indication of payment and a dispenser identifier.
In other embodiments, the request may include a product
identifier instead of the dispenser identifier. CPU 126 then
uses the received dispenser identifier to retrieve the relevant
record from price management table 500, as shown at step
712. Based on the contents of field 516, a determination is
made at step 714 whether sufficient inventory is available to
honor the request. If there is not sufficient inventory, CPU
126 processes step 716 and causes change dispenser 118 to
return any inserted payment, and the transaction is termi-
nated. If vending machine 100 holds sufficient inventory to
honor the request, CPU 126 processes step 718 and activates
item dispenser 122 corresponding to the dispenser identifier
received at step 710.

[0066] At step 722, CPU 126 updates the price manage-
ment data pertaining to the product selected by the customer
and stores the updated data in price management table 500.
The step of updating includes the step of decrementing the
contents of available quantity field 516, incrementing the
contents of field 532 to reflect the sale and updating the
contents of current demand field 536. At step 724, a deter-
mination is made whether the necessary events have
occurred to require a price evaluation for the selected
product. In the present embodiment, this step includes
comparing the parameter identified by evaluation frequency
field 528 to either last evaluation date/time field 530 or sales
since last evaluation field 532. If it is time to evaluate the
price of the selected product, CPU processes step 726.

[0067] At step 726, CPU 126 calculates the change in
demand for the specified product and at step 728 compares
the calculated change in demand to the demand increment
data stored in field 538. If the demand for the specified
product has changed by at least the demand increment stored
in field 538, CPU 126 processes step 730 and determines a
new current price for the specified product. One preferred
formula that can be used to determine a new current price is:

Pre=PeurrenttPinerement

where:
[0068] P, represents the new current price;

[0069] P, .. represents the current price stored in field
518; and

[0070] P, .cmen represents the price increment stored in
field 540.

[0071] If the demand for the product has increased, the
new current price equals the contents of current price field
518 plus the contents of price adjustment field 540. If the
demand for the product has decreased, the new current price
equals the contents of current price field 518 less the
contents of price adjustment field 540. At step 732, CPU 126
verifies that the new current price falls within the range of
acceptable prices as defined by minimum price field 542 and
maximum price field 546.
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[0072] If the new current price is within the acceptable
range, current price field 518 is updated to reflect the new
current price as shown at step 734. It is important to note that
although a specific price determination formula has been
described herein, the method and apparatus of the present
invention is intended to work with many different price
determination formulas applicable to product pricing. Vari-
ous formulas may easily be implemented by one of ordinary
skill in the art with minor design variations. Finally, at step
736, CPU 126 updates the price display 124 associated with
subject item dispenser to reflect the new current price of the
product.

[0073] Referring now to FIGS. 8A and 8B, a flow chart is
presented illustrating the exemplary process steps that may
be executed to determine the price of a product during a
periodic price evaluation. The process steps of FIGS. 8A and
8B are described herein with respect to a single product. It
is envisioned that these steps will be repeated for each
product represented in price management table 500.

[0074] At step 810, CPU 126 begins the periodic price
evaluation process by retrieving a record associated with a
specified product from price management table 500. At step
812, CPU 126 accesses the contents of evaluation frequency
field 528 to determine if the price evaluation frequency is
based on time, as shown at step 814. If the evaluation of the
product’s price is not based on time, the process ends.
Otherwise, the process proceeds to step 816. In an alternate
embodiment, step 814 may include determining whether the
quantity of the product is non-zero. If the quantity of the
product is zero, CPU 126 would terminate the process to
avoid evaluating the price of an unavailable product.

[0075] At step 816, CPU 126 determines the time elapsed
since the price of the product was last evaluated. This is
accomplished by retrieving the system date and time from
clock 132 and comparing the system date and time to the
date and time stored in last evaluation date/time field 530. At
step 818, the result is compared to the evaluation frequency
parameter indicated by field 528. If sufficient time has
elapsed, the process proceeds with step 822. Otherwise, the
process ends.

[0076] At step 822, CPU 126 calculates the change in
demand for the specified product and compares the calcu-
lated change in demand to the demand increment data stored
in field 538. If the demand for the specified product has
changed by at least the demand increment stored in field
538, CPU 126 processes step 826 and determines a new
current price for the specified product. One possible formula
that can be used to determine a new current price is:
P nc=[(ST vomair/ ST total)X (Prnaximum™P minimum) FPrmini-

where:
[0077] P, represents the new current price;

[0078] STremain
in field 526;

[0079] ST, represents the total shelf time stored in field
524;

represents the remaining shelf time stored

[0080] P_.. ..., represents the minimum price stored in
field 542; and
[0081] P,...um represents the maximum price stored in

field 546.
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[0082] This formula determines the new current price
based on the remaining shelf life and the maximum and
minimum price boundaries. In this embodiment, the calcu-
lated price may be rounded to the nearest price adjustment
increment indicated in field 540. At step 830, current price
field 518 is updated to reflect the new current price as shown
at step 830. Finally, at step 832 CPU 126 updates the price
display associated with subject item dispenser to reflect the
new current price of the product.

[0083] Referring back to FIGS. 5A-5C, the contents of
record 562 illustrates the result of process 800. As shown by
field 512, record 550 is associated with a dispenser stocked
with cola. According to field 526, the remaining shelf time
for the cola in inventory is 62 days, while the total shelf time
stored in field 524 is 70 days. The maximum price for cola,
stored in field 546, is $1.15, and the minimum price is $0.35,
as shown by field 542. To calculate the selling price of cola
according to the present embodiment, CPU 126 applies the
formula described above:
P nc=[(ST remair/S Tota)X (PrnaximumX Prinimum) - Proini-

mum

P, =[(62/70)x($1.15-$0.35)]+80.35
P,.=$1.0586

Rounding the result to the nearest price adjustment incre-
ment stored in field 540, the selling price is $1.05.

[0084] As described, the price evaluation formulas dis-
cussed with reference to FIGS. 7A-7C and 8A-8B rely on
data collected and stored in price management table 500.
The present invention may employ other factors in place of
or in addition to stored data to determine a current selling
price. In particular, output from sensor 115 may be used to
determine the price of a product. For example, in the case
where sensor 115 is a thermometer, a price calculation could
be employed that increases the price of a soft drink as the
external temperature increases. Alternatively, the price of
hot chocolate could increase as the external temperature
decreases.

[0085] Referring now to FIG. 9, a network is shown to
illustrate an alternate embodiment of the present invention.
Price management server 900 and a plurality of vending
machines 100, 910, 912 and 914 (collectively, the “nodes™)
preferably transmit digitally encoded data and other infor-
mation between one another. The communication links
between the nodes and price management server 900 pref-
erably comprise a cable, fiber or wireless link on which
electronic signals can propagate. For example, each node
may be connected via an Internet connection using a public
switched telephone network (PSTN), such as those provided
by a local or regional telephone operating company. Alter-
natively, each node may be connected by dedicated data
lines, cellular, Personal Communication Systems (“PCS”),
microwave or satellite networks.

[0086] In this configuration, the previously described
functionality provided by processing module 144 (i.e. inven-
tory management and dynamic price adjustment) can be
remotely performed by price management server 900. The
resulting price adjustments are transmitted from price man-
agement server 900 to each of the plurality of vending
machines.

[0087] Conventional cryptographic techniques may be
employed to ensure the authenticity of remote data received
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by the nodes. Further, authentication table 400, or a func-
tional equivalent, may be employed at price management
server 900, the node or both.

[0088] While the best mode for carrying out the invention
has been described in detail, those familiar with the art to
which the invention relates will recognize various alterna-
tive designs and embodiments for practicing the invention.
These alternative embodiments are within the scope of the
present invention. Accordingly, the scope of the present
invention embodies the scope of the claims appended hereto.

We claim:
1. A method, comprising:

receiving, by a vending machine, an indication of a
product requested for purchase by a customer;

receiving, by the vending machine, an indication of
payment provided by the customer for the purchase of
the product;

determining, by the vending machine, and after the
receiving of the request by the customer, an available
quantity of the product within the vending machine;

determining, by the vending machine, that the available
quantity of the product is sufficient to satisfy the request
of the customer;

dispensing, via the vending machine, and after the deter-
mination that the available quantity of the product is
sufficient to satisfy the request of the customer, the
requested product to the customer;

determining, via the vending machine, and after the
dispensing of the requested product, and based at least
in part on a number of purchases that have occurred
since a previous evaluation, that a current price of the
product requires evaluation;

determining, via the vending machine, and after the
determination that the current price of the product
requires evaluation, a change in demand associated
with the product;

determining, via the vending machine, a demand incre-
ment;

determining, via the vending machine, that the change in
demand is greater than the demand increment; and

determining, via the vending machine, and after the
determination that the change in demand is greater than
the demand increment, an updated price for the prod-
uct, the updated price being different than the current
price associated with the product.

2. A vending machine, comprising:

an inventory of products offered for sale via said vending
machine, said inventory of products at least comprising
a positive number of units of a first product of said
inventory of products;

a memory configured to store, in association with said first
product:

price management data comprising at least a minimum
price, a maximum price, and a price adjustment
increment;

inventory data indicative of said number of units of said
first product; and
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current price data for each unit of said number of units
of said first product; and

a processor operatively coupled to said memory, said
processor configured to:

determine, based on a time-related evaluation criteria
that is based on a number of purchases that have been
made via said vending machine, that a current price
of each unit of said number of units of said first
product should be evaluated;

access, based on a determination that said current price
of each unit of said number of units of said first
product should be evaluated, said price management
data, said inventory data, and said current price data;
and

determine said price of each unit of said number of
units of said first product, said price being based on
said price management data, said inventory data, and
said current price data, and wherein said price is
between said minimum price and said maximum
price and is an even multiple of said price adjustment
increment.

3. A vending machine, comprising:

an inventory of products offered for sale via said vending
machine, said inventory of products at least comprising
a positive number of units of a first product of said
inventory of products;

a memory configured to store, in association with said first
product:

time-related price evaluation data comprising data
related to a number of purchases that have been
made via said vending machine;

price management data comprising at least data iden-
tifying a minimum price and data identifying a price
adjustment increment;

inventory data indicative of said number of units of said
first product; and

current price data for each unit of said number of units
of said first product; and

a processor operatively coupled to said memory, said
processor configured to:

access said time-related price evaluation data;

compare said time-related price evaluation data to a
predetermined threshold that defines a threshold
number of purchases made via said vending
machine, to determine whether to update a current
price of each unit of said number of units of said first
product;

access, based on a determination that said current price
of each unit of said number of units of said first
product should be updated, said price management
data, said inventory data, and said current price data;
and

determine said price of each unit of said number of
units of said first product, said price being based on
said price management data, said inventory data, and
said current price data, and wherein said price is
greater than said minimum price and is an even
multiple of said price adjustment increment.
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