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PCT/US2004/033038

METHOD AND APPARATUS FOR DEFINING AND UTILIZING
PRODUCT LOCATION IN A VENDING MACHINE

[001] This Application is related to the following commonly-owned U.S. Patent

Applications:

1)

2

3)

4

3)

U.S. Patent Application Serial No. 08/920,116 entitled "Method
And System For Processing Supplementary Product Sales At A
Point-Of-Sale Terminal", filed August 26, 1997 in the name of
Walker et al., which issued as U.S. Patent No. 6,119,099 on
September 12, 2000;

Co-pending U.S. Patent Application Serial No. 08/947,798 entitled
“Method And Apparatus For Dynamically Managing Vending
Machine Inventory Prices”, filed October 9, 1997 in the name of

Tedesco et al.;

Co-pending U.S. Patent Application Serial No. 09/345,092 entitled
“Vending Machine System And Method For Encouraging The
Purchase Of Profitable Items”, filed June 30, 1999 in the name of
Walker et al.;

Co-pending U.S. Patent Application Serial No. 09/603,677 entitled
“Method And Apparatus For Selecting A Supplemental Product To
Offer For Sale During A Transaction”, filed June 26, 2000 in the

name of Mueller et al.

Co-pending U.S. Patent Application Serial No. 09/994,810 entitled
“Method And Apparatus For Utilizing Demand Information At A
Vending Machine”, filed November 27, 2001 in the name of Walker

et al.;
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6) Co-pending U.S. Patent Application Serial No. 10/095,372 entitled
“Method And Apparatus For Vending A Combination Of Products”,
filed March 11, 2002 in the name of Walker et al.;

7) Co-pending U.S. Patent Application Serial No. 10/403,184 entitled
“Method And Apparatus For Managing And Providing Offers”,
filed March 28, 2003 in the name of Van Luchene et al.; and

8) Co-pending U.S. Patent Application Serial No. 10/855,247 entitled
“Method and Apparatus for Managing Vending Machine Offers”,
filed May 27, 2004 in the name of Walker et al.

[002] The entirety of each of the above applications is incorporated by reference

herein for all purposes.

BACKGROUND OF THE INVENTION

[003] The present invention relates to vending machines. One aspect of the
invention relates in particular to Vending machines of the type.that comprise (i) a
plurality of receptacles (e.g., rows, trays or columns) for holding units of products,
each receptacle being operable to hold a respective plurality of units in a series;
and (ii) a dispensing mechanism operable to dispense, from each receptacle, a first
unit in the respective plurality of units, the dispensing mechanism thereby being
operable to dispense only a first unit from the respective series at a time. Such

vending machines are referred to as “series dispensing” vending machines herein.

[004] A vending machine typically holds a finite number of units of products and
is refilled by an operator (e.g., a route driver) on a periodic or non-periodic basis.
An operator typically loads a vending machine with a number of units of a variety
of different products. For example, a first tray may be loaded with a plurality of
units of a first product while a second tray may be loaded with a plurality of units
of a second product. The operator typically determines how many units of each

product to load based on past experience regarding demand for the products. For
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example, if a first product has been very popular in the past (e.g., the first product
is usually sold out or almost sold out when the operator arrives to refill the vending
machine), the operator may fill two or more trays of the vending machine with the
product. In the same example the operator may only fill one tray of the vending
machine with a second, less popular, product (e.g., a product of which some units
are typically still available from the vending machineiwhen the operator arrives to

refill the vending machine).

[005] A conventional vending machine stores very minimal information (e.g., the
single price for all products available from the vending machine or, at most,
respective price associated with each tray of the vending machine). It would be
advantageous for a vending machine to store, or be operable to access, more
detailed information regarding the products available for sale from the vending
machine. This would allow various methods to be employed to facilitate additional

sales from the vending machine.

[006] Many other drawbacks of conventional vending machines limit the

profitability of the vending machines.

BRIEF DESCRIPTION OF THE FIGURES

[007] FIG. 1is a diagram illustrating an example of the external appearance of a

vending machine, in accordance with one embodiment.

[008] FIGS. 2A and 2B are each a schematic diagram of a side view of an

exemplary receptacle of a vending machine, according to one embodiment.

[009] FIG. 3A is a plan view of a plurality of receptacles of a vending machine,

according to one embodiment.

[010] FIG. 3B is another representation of the plan view of the plurality of

receptacles depicted in FIG. 3A, according to one embodiment.
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a vending machine, with x, y and z coordinates superimposed thereon, according to

one embodiment.

[012] FIG. 4B is a plan view of a plurality of receptacles of a vending machine,
illustrating coordinates for each position of each receptacle in the plan view,

according to one embodiment.

[013] FIG. 5 is a block diagram illustrating an example vending machine, in

accordance with one embodiment.

[014] FIG. 6A is a block diagram illustrating an example system, in accordance

with one embodiment.

[015] FIG. 6B is a block diagram illustrating another example system, in

accordance with one embodiment.

[016] FIG. 6C is a block diagram illustrating another example system, in

accordance with one embodiment.

[017] FIG. 7A is a table illustrating an exemplary data structure of a product

inventory database for use in the present invention.

[018] FIG. 7B is a table illustrating the exemplary data structure of the product
mventory database depicted in FIG. 74, illustrating a change in data due to a

vending of a product.

[019] FIG. 8A is a table illustrating an exemplary data structure of a product

inventory database for use in the present invention.

[020] FIG. 8B is a table illustrating the exemplary data structure of the product
inventory database depicted in FIG. 84, illustrating a change in data due to a

vending of a product.

[021] FIG. 9A is a table illustrating an exemplary data structure of a product

inventory database for use in the present invention.
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[022] FIG. 9B is a table illustrating the exemplary data structure of the product
inventory database depicted in FIG. 94, illustrating a change in data due to

vending of products.

[023] FIG. 10A is a table illustrating an exemplary data structure of a product

inventory database for use in the present invention.

[024] FIG. 10B is a table illustrating the exemplary data structure of the product
inventory database depicted in FIG. 10A, illustrating a change in data due to

vending of a product.

[025] FIG. 11 is a table illustrating an exemplary data structure of a product price

database for use in the present invention.

[026] FIG. 12 is a table illustrating an exemplary data structure of a transaction

database for use in the present invention.

[027] FIGS. 13A and 13B are a flow chart illustrating an exemplary process

according to an embodiment of the present invention.

[028] FIG. 14 is a flow chart illustrating an exemplary process according to an

embodiment of the present invention.

[029] FIG. 15 is a flow chart illustrating an exemplary process according to an

embodiment of the present invention.

[030] FIG. 16 is a flow chart illustrating an exemplary process according to an

embodiment of the present invention.

[031] FIG. 17 is a flow chart illustrating an exemplary process according to an

embodiment of the present invention.

[032] FIG. 18 is a drawing illustrating an example of various display screens that
may be displayed to an operator of a vending machine, in accordance with one

embodiment.
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DETAILED DESCRIPTION

1. INTRODUCTION

[033] Applicants have previously invented various novel methods that may be
employed in a vending machine, for example, to stimulate sales at the vending
machine. For example, Applicants have recognized that it may be advantageous to
provide offers for packages of products from a vending machine. Commonly-
owned U.S. Application Serial No. 10/095,372, filed March 11, 2002 in the name
of Walker et al. and entitled "METHOD AND APPARATUS FOR VENDING A
COMBINATION OF PRODUCTS" and commonly-owned U.S. Application Serial
No. 10/902,347, filed July 29, 2004 in the name of Walker et al. and entitled
"PRODUCTS AND PROCESSES FOR VENDING A PLURALITY OF
PRODUCTS VIA DEFINED GROUPS" each describes various methods for
offering packages of products at a vending machine. In another example,
Applicants have recognized that it may be advantageous to offer a product to a
custormer in exchange for any change due to the customer. Commonly-owned U.S.
Application No. 10/855,247 filed May 27, 2004 in the name of Walker et al. and
entitled "METHOD AND APPARATUS FOR MANAGING VENDING
MACHINE OFFERS" and commonly-owned U.S. Application No. 10/095,372
each describe various methods for offering a product to a customer in exchange for
any chiange due to the customer. In yet another example, Applicants have
recognized that it may be advantageous to apply revenue management principles to
a vending machine to determine the particular products to be stocked in a vending
machine, and the particular number of units of each product to be stocked (e.g., in
order to maximize sales for a given fill period of the vending machine).
Commonly-owned U.S. Application No. 10/855,247 describes various methods for
applying revenue and / or profit management principles to promote sales at a

vending machine and of managing offers to be output via a vending machine.

[034] Further, Applicants have recognized that implementation of some or all of

the above novel methods may be made more efficient and / or effective if a
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vending machine were operable to access more detailed information regarding the
products stocked in the vending machine than conventional vending machines are
operable to access. For example, Applicants have recognized that it would be
advantageous for a vending machine to access information regarding how many
units of a product are stored in a receptacle of the vending machine, a respective
position of each individual unit within a receptacle and / or a relative positioning of
the units within the receptacle. A receptacle, as the term is used herein, is any
structure or container of any shape in a vending machine for holding, carrying, or
exhibiting articles available for sale from the vending machine (e.g., products such

as snacks or soda).

[035] Conventional series vending machines typically only have access to an
indication of a receptacle identifier and the price associated with the receptacle
(i.e., row “Al” is associated with a price of $1.00). Applicants, however, have
recognized that it would be advantageous, in some circumstances, to store an
indication of a number of units of each product stored in a particular receptacle of a
vending machine. Applicants have also recognized that, in some circumstances, it
would be further advantageous to store a location of each individual unit of product
stored in a receptacle of a vending machine. Applicants have further recognized
that it would be advantageous, in some embodiments, to store a relative positioning
of a unit of a product within a receptacle of the vending machine (e.g., where the
unit of the product is located relative to another unit of product, relative to a front
of the receptacle, etc.). Applicants have also recognized that, in some
circumstances, it would be also be advantageous to stock a single receptacle of a
vending machine with a number of units of a first product’ and a number of units of
a second product and for a vending machine to have access to information
regarding the relative location of the units of the first product and the units of the
second product. Applicants hawve still further recognized that, in some
circumstances, it would be advantageous for a single receptacle of a vending
machine to store a number of units of a first product associated with first
information and a number of umits of a second product associated with second
information. In the latter embodiment, Applicants have recognized that it would

be advantageous, in some circumstances, for a vending machine that has access to



WO 2006/036153 PCT/US2004/033038

10

15

20

25

30

such information to be operable to determine when it would be appropriate to
cause an indicator of the first and second information to change the information
being indicated (e.g., based on inventory information accessible to the vending

machine).

[036] For example, Applicants have recognized that it would be advantageous for
a vending machine to have access to information indicating that the first three units
of product in a receptacle (i.e., the next three products available for vending) are
units of product “A” while the four units behind the units of product “A” are units
of product “B”, if that was the inventory of the receptacle. A vending machine that
has access to such information (information indicating where the units of product
A and product B are located in a given receptacle) may, for example, be operable
to store products of different prices in a single receptacle. Such a vending machine
may'further be operable to change the price displayed for the receptacle as the
product available for vending from the receptacle changes. In another example, a
vending machine that has access to such information may determine that product
“B” should be made available for vending (e.g., because product “B has sold out
from all other receptacles and is determined to be a very popular product). Thus,
the vending machine may output promotions for product “A” in an attempt to
promote sales of product “A” and make the units of product “B” located behind the
units of product “A” available for vending. Applicants have invented many other

uses for such information, as detailed herein.

[037] Conventional vending machines are not operable to access information
such as the locations of individual units of products in a given receptacle of the
vending machine, a relative positioning of units of prociucts within a given
receptacle, or even a number of units of product stored. in a given receptacle. Prior
to Applicants’ invented methods of promoting sales at a vending machine, there
has been no recognized need for a series dispensing vending machine to have
access to such detailed location information. Further, prior to Applicants’
invented methods for utilizing information such as the locations of individual units
of products in a given receptacle of a vending machine, there have been no

recognized uses for such information in a series dispenising vending machine.
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[038] Thus, in accordance with one embodiment, a vending machine comprises
(1) a plurality of receptacles for holding units of products, each receptacle operable
to hold a respective plurality of units in a series; (ii) a dispensing mechanism
operable to dispense, from each receptacle, a first unit in the respective plurality of
units, the dispensing mechanism thereby being operable to dispense only a first
unit from the respective series at a time; and (iii) means for determining, for each
unit, information allowing a relationship among a unit and a location of the unit in

the receptacle to be determined.

[039] In one embodiment the means for determining information comprises a
memory of the vending machine. In one embodiment the means for determining
information comprises a remote memory accessible by the vending machine via a
network. In one embodiment the means for determining information comprises a
memory associated with a unit of a product (e.g. a radio frequency identification
(RFID) tag). The information may define, for a position, an identity of the unit. In
another example, the information may define, for an identity of the unit, a position
of the unit. In one embodiment, the vending machine further comprises a means
for performing an action based on the information. For example, a processor of the

vending machine may be programmed to output an offer based on the information.

[040] In accordaﬁce with one embodiment, a vending machine comprises: (i) a
plurality of receptacles for holding units of products, each receptacle operable to
hold a respective plurality of units in a series; (ii) a dispensing mechanism operable
to dispense, from each tray, a first unit in the respective plurality of units, the
dispensing mechanism thereby being operable to dispense only a first unit from the
respective series at a time; and (iii) a means for determining, for each unit of
product stored in the vending machine, a position defined by an x, y and z
coordinate. The means for determining may comprise, for example, a memory of
the vending machine, the memory storing, for each unit of product stored in the
vending machine, a position defined by an x, y and z coordinate. In another
example, the means for determining may comprise a remote memory accessible by
the vending machine via a communication network, wherein the remote memory

stores, for each unit of product stored in the vending machine, a position defined
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may comprise a memory associated with a unit of a product (e.g., a RFID tag).

[041] In accordance with one embodiment, a method comprises storing, in a
memory of a vending machine, a first price and a second price associated with a
single receptacle of the vending machine, the receptacle being operable to store a
plurality of units of products, wherein only one of the first price and the second
price is active at a time. The method further comprises storing, in the memory of
the vending machine, a rule for determining which one of the first price and the
second price is to be active, the rule being a rule based on an inventory status of

the receptacle.

[042] In accordance with one embodiment, a method includes storing, in a
memory of a vending machine, an indication of a first number of units of a first
product placed in a receptacle of the vending machine and an indication of a
second number of units of a second product placed in the receptacle, wherein the
units of the first product and the units of the second product are placed in the
receptacle one behind another such that only a single unit of one of the first
product and the second product can be vended from the vending machine at a time.
The method further includes storing, in the memory, a first price associated with
the first product and a second price associated with the second product. The
method further includes storing, in the memory, a rule for determining which price
is to be displayed as the price associated with the receptacle, wherein the rule
indicates that either the first price or the second price is to be displayed based on
whether a unit of the first product or a unit of the second product is next available

for vending from the vending machine.

[043] In accordance with one embodiment, a method includes changing, from a
first price to a second price, a price displayed as the price for products in a
particular receptacle of a vending machine based on inventory information
associated with the receptacle, the vending machine comprising a plurality of

receptacles positioned in a plurality of rows and a plurality of columns of the

10



WO 2006/036153 PCT/US2004/033038

10

15

20

25

30

vending machine, each receptacle being capable of storing a plurality of units of

one or more prod-ucts.

[044] In accordance with one embodiment, a method includes determining, for a
receptacle of a vending machine, a first product that is a product next available for
vending from the receptacle. The method further includes determining, for the
receptacle, a second product stored in the tray, the second product being stored
behind the first product and thus not being next available for vending from the
receptacle until at least the first product has been sold. The method further
includes determimning that a predetermined rule has been satisfied, thereby
determining that the second product should be made next available for vending
from the receptacle. The method further includes outputting a promotion for the
first product in an effort to make the second product available for vending from the

receptacle.

[045] In one embodiment, determining that a predetermined rule has been
satisfied comprises determining that a demand for the second product exceeds a

predetermined thireshold.

[046] In one embodirﬁent, determining that a predetermined rule has been
satisfied comprises determining that a consumer has indicated an interest in
purchasing the second product and that the second product is not next available for
vending from any other receptacle of the vending machine. In one embodiment,
determining that a predetermined rule has been satisfied comprises determining

that a demand for the first product is below a predetermined threshold.

[047] In accordance with one embodiment, a vending machine comprises a
plurality of receptacles positioned in a plurality of rows and a plurality of columns
of the vending maachine, each receptacle being capable of storing a plurality of
units of one or more products. The vending machine further comprises a memory
operable to store two or more distinct prices for a single receptacle and a rule for
determining which of the two or more distinct prices is to be displayed as the price
for purchasing the next available unit of a product from the receptacle. The rule is

based on information associated with inventory stored in the receptacle.

11
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[048] In accordance with one embodiment, a vending machine comprises a
plurality of receptacles arranged in a plurality of rows and a plurality of columns of
the vending machine, each receptacle comprising a plurality of positions and being
capable of storing a plurality of units of one or more products, each unit of the
plurality of units being stored in one of the plurality of positions. The vending
machine further comprises a memory operable to store an identification of a

respective unit of a product stored in each position of each receptacle.

[049] In accordance with one embodiment, a vending machine comprises a
plurality of receptacles arranged in a plurality of rows and a plurality of columns of
the vending machine, each receptacle comprising a plurality of positions and being
capable of storing a plurality of units of one or more products, each respective unit
of the plurality of units being stored in one of the plurality of positions. The
vending machine further comprises a memory operable to store (i) an indication of
a first nﬁmber of units of a first product and a second number of units of a second
product stored in a single receptacle; and (ii) a first price for the first product and a
second price for the second product. The vending machine further comprises a
processor operable to (i) determine that a unit of the first product is next available
for vending from the receptacle, (ii) display the first price as the price associated
with the receptacle; (iii) determine that the unit of the first product has been
vended; (iv) determine that a unit of the second product is next available for
vending from the receptacle; and (v) change the price associated with the

receptacle from the first price to the second price.

[050] In one embodiment, the processor being operable to determine that a unit of
the second product is next available for vending from the receptacle comprises the
processor being operable to determine which position of the receptacle stores a unit
of a product next available for vending from the receptacle. In one embodiment,
the processor is further operable to (i) track a number of units of the first product
that have been sold from the receptacle of the vending machine; and (ii) determine
that the number of units of the first product that have been sold is equal to the first
number, thereby determining that the units of the second product are next available

for vending from the receptacle. In one embodiment, the memory of the vending

12
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machine is further operable to store an indication, for the receptacle, of which one
of a unit of the first product and a unit of the second product is stored in a

respective position of the receptacle.

[051] In accordance with one embodiment, a method comprises determining that
it would be advantageous, to a vending machine operator, to sell a unit of a first

product from the vending machine. The method further includes determining that
vending a unit of a second product is a pre-condition to selling the unit of the first
product. The method further includes causing an event that facilitates the vending

of the second product such that the first product is made available for sale.

[052] Numerous embodiments are described in herein, and are presented for
illustrative purposes only. The described embodiments are not intended to be
limiting in any sense. The invention is widely applicable to numerous
embodiments, as is readily apparent from the disclosure herein. Those skilled in
the art will réco gnize that the present invention may be practiced with modification
and alteration without departing from the teachings disclosed herein. Although
particular features of the present invention may be described with reference to one
or more particular embodiments or figures, it should be understood that such
features are not limited to usage in the one or more particular embodiments or

figures with reference to which they are described.

[053] With these and other advantages and features of the invention that will
become hereinafter apparent, the nature of the invention may be more clearly
understood by reference to the following detailed description of the invention, the

appended claims and to the several drawings included herein.

[054] In the following description, reference is made to the accompanying
drawings that form a part hereof, and in which is shown, by way of illustration,
specific embodiments in which the invention may be practiced. These
embodiments are described in sufficient detail to enable those skilled in the art to
practice the invention, and it is to be understood that other embodiments may be

utilized and that structural, logical, software, and electrical changes may be made

13
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without departing from the scope of the present invention. The following

description is, therefore, not to be taken in a limited sense.

[055] Any enumerated listing of items herein does not imply that any or all of the

items are mutually exclusive, unless expressly specified otherwise.

[056] Devices that are in communication with each other need not be in
continuous communication with each other, unless expressly specified otherwise.
In addition, devices that are in communi cation with each other may communicate

directly or indirectly through one or more intermediaries.

[057] A description of an embodiment with several components in
communication with each other does not imply that all such components are
required. On the contrary a variety of optional components are described to

illustrate the wide variety of possible emabodiments of the present invention.

[058] Further, although process steps, method steps, algorithms or the like may
be described in a sequential order, such processes, methods and algorithms may be
configured to work in alternate orders. In other words, any sequence or order of
steps that may be described does not necessarily indicate a requirement that the
steps be performed in that order. The steps of processes described herein may be
performed in any order practical. Further, some steps may be performed

simultaneously.

[059] It will be readily apparent that thie various methods and algorithms
described herein may be implemented by, e.g., appropriately programmed general
purpose computers and computing devices. Further, programs that implement such
methods and algorithms may be stored and transmitted using a variety of known

media.

[060] When a single device or article is described herein, it will be readily
apparent that more than one device / article (whether or not they cooperate) may be
used in place of a single device / article. Similarly, where more than one device or

article is described herein (whether or ot they cooperate), it will be readily
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apparent that a single device / article may be used in place of the more than one

device or article.

[061] The functionality and / or the features of a device may be alternatively
embodied by one or more other devices which are not explicitly described as
having such functionality / features. Thus, other embodiments of the present

invention need not include the device itself,
Terms

[062] Throughout the description that follows and unless otherwise specified, the
following terms may include and/or encompass the example meanings provided in
this section. These terms and illustrative example meanings are provided to clarify
the language selected to describe embodiments of the invention both in the

specification and in the appended claims.

[063] The terms "a", "an" and "the" mean "one or more", unless expressly

specified otherwise.

[064] The term “actual product velocity” may refer to an actual rate at which a
given product is sold by a vending machine during a period of time (e.g., during a

sales period).

[065] The term “baseline velocity demand” may refer to the total number of
products sold at retail price within a particular period of time (e.g., during a

particular sales period).

[066] The term “computer-readable medium” as used herein refers to any
medium that participates in providing instructions which may be read by a
computer, a processor or a like device. Such a medium may take many forms,
including but not limited to, non-volatile media, volatile media, and transmission
media. Non-volatile media include, for example, optical or magnetic disks and
other persistent memory. Volatile media include dynamic random access memory~
(DRAM), which typically constitutes the main memory. Transmission media

include coaxial cables, copper wire and fiber optics, including the wires that
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comprise a system bus coupled to the processor. Transmission media may include
or convey acoustic waves, light waves and electromagnetic emissions, such as
those generated during radio frequency (RF) and infrared (IR) data
communications. Common forms of computer-readable media include, for
example, a floppy disk, a flexible disk, hard disk, magnetic tape, any other
magnetic medium, a CD-ROM, DVD, any other optical medium, punch cards,
paper tape, any other physical medium with patterns of holes, a RAM, a PROM, an
EPROM, a FLASH-EEPROM, any other memory chip or cartridge, a carrier wave

as described hereinafter, or any other medium from which a computer can read.

[067] Various forms of computer readable media may be involved in carrying a

sequences of instructions to a processor.

[068] The term “control system” may refer to a combination of hardware and
software, operative to carry out methods of the present invention. For example, a

control system may comprise a processor performing instructions of a program.

[069] The terms “customer device” and “user device” shall be synonymous and
may refer to any device owned or used by a customer, which device is capable of
accessing and/or outputting online and/or offline content. Customer devices may
communicate with one or more vending machine controllers, one or more vending
machineé, one or more third-party service provider controllers, one or more user
terminals, and/or other network nodes. In some embodiments, customer devices

may, for example, include gaming devices, personal computers, personal digital

. assistants, point-of-sale terminals, point of display terminals, kiosks, telephones,

cellular phones, automated teller machines (ATMs), pagers, and combinations of

such devices.

[070] The terms “dynamically priced upsell promotion”, “dynamic priced upsell
promotion”, “roundup deal”, “roundup promotion”, and “spare-change upsell
promotion” shall be synonymous and may refer to a promotion to a customer of a
first product for the purchase of an additional product in exchange for an additional
amount that is equal to an amount of change due back to the customer as a result of

the customer’s purchase of the first product.
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[071] The terms “an embodiment”, “embodiment”, “embodiments”, “the

L2 11

embodiment”, “the embodiments”, “one or more embodiments”, “some

embodiments”, and “one embodiment” mean “one or more (but not all)

embodiments of the present invention(s)” unless expressly specified otherwise.

[072] The terms “fill period” and “sales period” shall be synonymous and may

refer to the period of time between restocking events at a vending machine.

[073] The terms “fixed price upsell promotion” and “apsell promotion” shall be
synonymous and may refer to a promotion to a customer of a first product for the
purchase of an additional product in exchange for an additional amount that is not
necessarily correlated with an amount of change due back to the customer as a
result of the customer’s purchase of the first product. In some embodiments, a
customer who has purchased a first product and is thereby due change may be
required to deposit additional currency in order to accept a fixed price upsell
promotion. Thus, the fixed price upsell promotion may require that the customer
pay an amount equal to his or her change due plus an additional amount of

currency.

[074] The terms “full price” and “retail price” shall by synonymous and may
refer to the normal price charged for the purchase of a given product. Typically,
promotions present customers with the opportunity to purchase products at less

than full price.

23 <¢

[075] The terms “ideal product velocity”, “target product velocity”, and “target
velocity” shall be synonymous and may refer to the desired rate at which a given
product should be sold by a vending machine during a period of time (e.g., during
a sales period). Thus, in some embodiments, an ideal velocity may be set or
calculated for each product indicating the rate at which products must be sold in
order to deplete the inventory to a certain level by the end of a given sales period

(i.e., by the next restocking event at the vending machine).

[076] For example, an ideal product velocity may be calculated by a vending

machine control system after an operator inputs a restock date and a desired
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remaining inventory for the date. For example, an operator may wish to have only
one of each product remaining at the next restocking event so that the vernding
machine sells as many products as possible without completely selling ouit and
thereby disappointing customers. Thus, in the preceding example, if an Operator
(a) stocks 50 units of Soda A, (b) inputs a restock date fourteen days away, and (c)
indicates that only one unit of Soda A should remain at the restock date, the control
system may divide 49 by 14 to conclude that, on average, 3.5 units must be sold

per day within the sales period in order to realize the ideal product velocity.

[077] As discussed herein, a vending machine or other device may peri odically,
substantially continuously, or otherwise determine whether or not actual product
velocity is at least equal to the ideal product velocity, and if not, may ins titute
promotions as discussed herein. An ideal product velocity may be further set so
that if such a velocity is reached, the increase in volume will sufficiently” offset any
discounts afforded to customers through promotions, thereby eliminating or

reducing the potential for dilution.

[078] The terms "including", "comprising" and variations thereof mean

"including but not limited to", unless expressly specified otherwise.

[079] The term "input device" may refer to a device that is used to receive an
input. An input device may communicate with or be part of another dev-ice (e.g. a
point of sale terminal, a point of display terminal, a customer terminal, a controller,
a customer device, a vending machine, a controller, a peripheral device, ezc.).
Some examples of input devices include: a bar-code scanner, a magnetic stripe
reader, a computer keyboard, a point-of-sale terminal keypad, a touch-screen, a
microphone, an infrared sensor, a sonic ranger, a computer port, a video camera, a
motion detector, a digital camera, a network card, a universal serial bus (USB)
port, a GPS receiver, a radio frequency identification (RFID) receiver, a RF

receiver, a thermometer, a pressure sensor, and a weight scale.

[080] The term "output device" may refer to a device that is used to ovatput
information. An output device may communicate with or be part of another device

(e.g. a vending machine, a point of sale terminal, a point of display termainal, a
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customer device, a controller, efc.). Possible output devices include: a cathode ray
tube (CRT) monitor, liquid crystal display (LCD) screen, light emitting diode
(LED) screen, a printer, an audio speaker, an infra-red transmitter, and a radio

transmitter.

[081] The term “minimum selling price” may refer to the lowest price at which a
product may be sold. The minimum selling price may not necessarily reflect the
cost of the product to the operator of a vending machine. Thus, the minimum
selling price may include an acceptable profit margin. Conversely, the minimum
selling price may be set less than the cost of a product to the operator of a vending
machine, as may be the case where a promotion or series of promotions would
sufficiently offset any loss associated with selling the particular product below

cost.

[082] The term “operator” may refer to the owner of a vending machine, or agent

or associate thereof (e.g., a route driver or lessee of a vending machine).

[083] The terms “package deal”, “combination deal”, “package promotion”,
“package of products”, “combination promotion”, “combination product
promotion”, “‘Load-up’ deal”, “value combo deal”, and “combo deal” shall be
synonymous and may refer to a promotion enabling a customer to purchase at least
two products for a single price. In one or more embodiments, package promotions
are configured to result in a benefit (e.g., net-savings) to the customer when

compared to the sum of the individual component product’s retail prices.

[084] The term “peripheral device” may refer to any device associated with one
or more vending machines, the peripheral device being operable to perform any of
the functions described herein. For example, in one embodiment a prior art
vending may be retrofitted with a peripheral device that comprises a processor,
memory, and output device for facilitating promotions in accordance with
embodiments of the present invention. A peripheral device may or may not be
attached to a vending machine. A peripheral device may or may not be operable to
direct the associated vending machine to perform certain functions. A peripheral

device, or portions thereof, may be housed inside the casing of the associated
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vending machine. Further, a peripheral device may be operable to detect one or
more events at a vending machine. For example, a peripheral device may be
operable to detect one or more signals output by a processor of a vending machine.
Further still, a peripheral device may be operable to communicate with a processor

of an associated vending machine.

[085] The terms "product,” "good," “item”, "merchandise," and "service" shall be
synonymous and may refer to anything licensed, leased, sold, available for sale,
available for lease, available for licensing, and/or offered or presented for sale,
lease, or licensing including individual products, packages of products,
subscriptions to products, contracts, information, services, and intangibles.
Examples of goods sold at vending machines include beverages (e.g. cans of soda)
and snacks (e.g. candy bars). Examples of services sold by vending machines
include car washes, photography services and access to digital content (e.g.

permitting the downloading of MP3 files or “ring tunes” to a handheld device).

[086] The term “profit inventory management™ or “PIM” may refer to the
practice of managing the sale of products so as to increase a vending rﬁachine’s
profitability during a period of time (e.g., during a sales period). In some
embodiments, a vending machine is programmed to evaluate sales data in light of
stored rules indicative of a profit goal. For example, stored rules may indicate an
ideal product velocity that would tend to increase the machine’s profitability. The
machine may determine that, based on current sales data, the ideal product velocity
(for a given product or group of products) will not be achieved based on current
promotions, prices, or other sales parameters. In response, the vending machine
may execute multi-variant equations to identify, construct and offer a promotion to
a customer with the goal of achieving the ideal product velocity (for a given

product or group of products).

[087] The term “promotion” may refer to a message that is output, regarding
some product, distinct from a general offer to sell products from a vending
machine at retail prices. For example, a promotion may comprise a message

intended to increase machine profitability. Typically, a promotion allows
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customers to purchase one or more products under terms that are generally more
favorable to the customer than standard retail terms (e.g., at prices less than or
equal to the corresponding product’s full price(s), but greater than or equal to the

corresponding product’s minimum price(s)).

[088] The termm “receptacle” may refer to any structure or container of any shape
in a vending machine for holding, carrying, or exhibiting articles available for sale
from the vendinig machine (e.g., products such as snacks or soda). For example, in
one embodiment a receptacle may comprise a tray including a dual helix

dispensing mechanism.

[089] The terims “restock date”, “restock time”, “restock event” and “pick-up”
shall be synonyymous and may refer to the time and/or date that a vending machine
is scheduled (or, in some embodiments, expected) to be restocked by an operator of

a vending machine.

[090] The terms "server" and “controller” shall be synonymous and may refer to
any device that may communicate with one or more vending machines, one or
more third-party controllers, one or more remote controllers, one or more customer
devices, one or more peripheral devices and/or other network nodes, and may be

capable of relaying communications to and from each.

[091] The terms “target profit” and “ideal profit” may be used interchangeably
and may refer to a desired profit to be achieved by a vending machine or group of
vending machines. In some embodiments, the profit goal set by an operator of a

vending machine.

[092] The scope of the present invention and embodiments thereof may be
understood more fully with reference to the following figures. Embodiments of the
present invention are first described by means of schematic and block diagrams
illustrating exemplary system infrastructure and devices that may be utilized by an
entity practicing the present invention. Exemplary data structures illustrating
tables that may be used when practicing embodiments of the present invention are

then described, followed by flow diagrams that illustrate exemplary processes
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consistent with some embodiments of the present invention. Finally, some
exemplary screen displays that may be output to an operator of a vending machine

are described.

2. SYSTEMS AND APPARATUS

[093] Generally, a vending machine in accordance with the present invention may
comprise a device, or communicate with a device (e.g., a controller, a peripheral
device, and / or a peripheral device controller), configured to manage sales
transactions with customers by, among other things, receiving payment from
customers, storing information related to the location of individual units of
products, controlling the pricing and/or distribution of goods and/or controlling

entitlements to services.

[094] Referring now to FIG. 1, illustrated therein is an example of the external
appearance of a vending machine 100, in accordance with one embodirment. The
vending machine 100 includes an inventory storage and dispensing mechanism
160, which comprises a rotating helix and gravity dispensing system, wherein
products are located in receptacles (e.g., trays) and between coils of on.e or more
rotating helices. A helix is typically rotated by a motor located at the back of the
receptacle, as would be understood by one of ordinary skill in the art. The vending
machine causes a product to be dispensed by causing the helix of the receptacle
selected by a customer to rotate (e.g., via the motor) such that a unit of a product is
pushed out of the receptacle. Gravity causes the product to fall into the delivery
bin 105. The vending machine 100 also includes an output screen 110 for
outputting information to customers of the vending machine. Illustrated in output
screen 110 is an offer to a customer to purchase a product next available from a
particular receptacle and the product behind the next available product for a fixed
price upsell amount. For example, assume the product that is next available for
vending from the receptacle is determined to be an unpopular product (e.g., it has
been next available for a predetermined amount of time without being purchased).

Further assume that the product behind this unpopular product is determined to be
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a popular product (e.g., it has sold out from all other receptacles in which it was
previously available). In such circumstances, the exemplary offer illustrated in
output screen 110 may be output in order to stimulate the sale of the less popular
product that is next available for sale from the receptacle by packaging it with the
popular product behind it, for a fixed price upsell offer. Other uses of information

regarding Jocations of individual units of products are discussed in detail below.

[095] The vending machine 100 further includes a payment mechanism 120 for
receiving payment for products and a change bin 130 for delivering change or
refunds to customers, in the form of coins. The vending machine 100 also includes
an input device 140. Input device 140 may be utilized by a customer to input
information to the vending machine. For example, input device 140 may comprise
a keypad or touch-screen that a customer may use to indicate a selection of a
receptacle from which a product may be vended and / or an acceptance of an offer
output to the customer. The vending machine 100 may include additional
conventional components (e.g., bezels for selecting products), as would be

understood by one of ordinary skill in the art.

[096] It should be noted that the vending machine 100 is depicted as a snack
machine that holds products in a plurality of receptacles (e.g., trays) that are
arranged in a plurality of rows and columns. As described above, each receptacle
is operable to hold a unit of a product between two or more coils of helices that
span the length of the tray. However, the present invention is not limited to use in
this type of vending machine. Embodiments of the present invention may be
implemented, for example, in any vending machine that comprises (i) a plurality of
receptacles (e.g., trays or columns) for holding units of products, each receptacle
being operable to hold a respective plurality of units in a series; and (ii) a
dispensing mechanism operable to dispense, from each receptacle, a first unit in
the respective plurality of units, the dispensing mechanism thereby being operable
to dispense only a first unit from the respective series at a time. Such vending

machines are referred to as “series dispensing” vending machines herein.
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[097] For example, embodiments of the present invention may be implemented in
a vending machine that holds products in tray with a push mechanism for
dispensing a unit of a product from a tray. Similarly, embodiments of the present
invention may be implemented in a vending machine that utilizes a robotic
mechanism for dispensing products from a tray. Embodiments of the present
invention may also be implemented in a vending machine that stores products in
columns, wherein a unit of a product is released from a column by an opening of a
lip or other holding mechanism of the column such that the unit falls out of the
column with the aid of gravity (e.g., a soda can dispensing machine). Thus,
although embodiments described herein may refer to a helix-type vending machine
typically used to vend snacks, other types of vending machines which do not
feature a helix dispensing mechanism may be employed. For example, in one
embodiment vending machine 100 may comprise a beverage machine, such as the

DN 55 Beverage Max™ from Dixie-Narco, Inc.™ of Williston, South Carolina.

[098] The vending machine 100 further includes a cabinet 150. Cabinet 150 may
be constructed from, for example, any combination of (1) commercial grade (i.e.,

sixteen-gauge) steel (e.g., for exterior panels and internal shelving), (2) transparent
materials such as glass or Plexiglas, (3) rubber (e.g., for waterproofing insulation),

\

(4) plastic, (5) aluminum, and/or (6) any suitable material.

[099] Many commercially available machine cabinets can be modified to work in
accordance with the present invention. For example, in snack machine
embodiments, a suitable machine casing may comprise the 129 SnackShop™
manufactured by Automatic Products International, Ltd.™ of Saint Paul,
Minnesota, which stands at 72" / 1829 mm wide, has a width of 38 7/8" / 988 mm,
and a depth of 35" / 889 mm. Other suitable snack machine casings include the A
La Carte™ machine from Automatic Products™, and the GPL SnackVendor™
model # 159 from Crane Merchandising Systems/ Crane Co.™ of Stamford,

Connecticut.

[100] In beverage machine embodiments, machine cabinets commercially

available from Dixie Narco™, Inc. of Williston, South Carolina may be employed.
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Beverage machine cabinets may comprise a “cooler” or “glass front” style front
panel, featuring a transparent front panel (e.g., glass) enabling customers to see
inventory for sale. Alternatively, beverage machine casings may comprise a
“bubble front” or “stack front” style front panel, featuring a decorative front panel,
typically used to advertise a logo of a product manufacturer commercially

interested in the vending machine’s operation.

[101] Other embodiments are contemplated as well, including combination snack
and beverage vending machine embodiments, such as those available from Crain
Co.™. Further details concerning the suitability of machine casing/cabinetry are

well known in the art, and need not be described in further detail herein.

[102] The vending machine 100 further comprises a product display window 155.
The product display window 155 may comprise a glass or Plexiglas partition
behind which are visible the products available for sale from the vending machine
and the product storage and dispensing mechanism that holds the products within

the vending machine.

[103] Referring now to FIG. 2A, illustrated therein is a schematic representation
of a side view of a receptacle 200. Receptacle 200 may comprise, for example, a
receptacle of the vending machine 100 (FIG. 1). The receptacle 200 includes a
helix 205 that is driven by a motor 210. The helix 200 comprises a plurality of
coils. Between each set of two adjacent coils is located a product. The front of'the
vending machine is illustrated as structure 215. Structure 215 may comprise, for
example, a glass or Plexiglas partition (which may serve, in some embodiments, as
a product display window 155). It can be seen that the helix 205 holds, from the
front 215 of the vending machine in which the receptacle 200 is located, a first unit
of product 220 between the first two coils, a second unit of product 225 between
the next two coils, and a third unit of product 230 between the next two coils. The
first, second and third units may be units of the same product or units of different
products. In accordance with one embodiment, the first unit of product 220 may
be referred to as being located in a first position of the receptacle (indicated by

reference numeral 235), the second unit of product 225 may be referred to as being
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located in a second position of the receptacle (indicated by reference numeral 240)
and thee third unit of product 230 may be referred to as being located in a third

position of the receptacle (indicated by reference numeral 245).

[104] As described above, a conventional series dispensing vending machine
does not have access to information indicating a relationship among a unit of a
product and the location of the unit of the product within a receptacle of the
vending machine. Thus, for example, if the receptacle 200 with the units of
product 220, 225 and 230 were located in a conventional vending machine, the
vending machine would be unable to determine that the first unit of product 220 is
located in the first position 235. In fact, a conventional vending machine would be
unable to determine whether any product is located within the first position 235 or
have access to any information regarding particular positions of the receptacle 200.
Further, a conventional vending machine does not typically have access to any
informmation regarding inventory. In embodiments of the present invention, a
vending machine including the receptacle 200 with the units of products 220, 225
and 230 would be able to determine not only that the first unit of product 220 is
located in the first position 235, but also that the second unit of product 225 is
located in the second position 240 and that the third unit of product 230 is located
in the third position 245.

[105] It should be noted that although only three product positions are illustrated
in Fig. 2A, areceptacle with any number of product positions is within the scope of
the present invention. Further, although a receptacle with an inventory and storage
mechanism comprising a rotating helix is illustrated in Fig. 2A, a receptacle with
any type of inventory storage and dispensing mechanism is within the scope of the

present invention.

[106] In operation, the vending machine in which the receptacle 200 is located
may cause the first unit of product 220 to be vended from the vending machine by
activating the motor 210, thus causing the motor 210 to rotate the helix 205. The
rotation of the helix 205 causes the first unit of product 220 to be pushed over the

edge of the receptacle 200 and fall into a delivery bin (e.g., delivery bin 105)
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located below. The second unit of product 225 would thus be caused to shift from
the second position 240 to the first position 235. Similarly, the third unit of
product 230 would be caused to shift from the third position 245 to the second
position 240. The third position 245 would be left empty.

[107] FIG. 2B illustrates a state of thie receptacle 200 after the first unit of product
220 is vended.

[108] A memory accessible to the vending machine (e.g., a memory of the
vending machine, a memory of a receptacle, or a memory of another device
accessible to the vending machine) of receptacle 200 may, upon the vending of a
product from receptacle 200, be updated to indicate the new relationship among the
units of product and the positions of the receptacle 200. The following figures
illustrate some exemplary data structures for storing an indication of a relationship
among the units of product stored in the vending machine and the positions of

receptacles in the vending machine.

[109] Referring now to FIG. 3A, illustrated therein is an embodiment 300 of a
plan view of a plurality of receptacles of a vending machine, and an indication of a
unit of a product (if any) located in a respective position of each of the illustrated
receptacles. Specifically, Fig. 3A illustrates one embodiment of a plan view of the
top receptacles of the vending machime 100 (i.e., a plan view of the receptacles Al
through A5). As can be seen, each receptacle is operable to store a plurality of
units of products in a series. Each unit is located in a respective position of a
receptacle. For example, receptacle A1l includes a plurality of positions 301
through 319. The positions are numbered sequentially from the front of the
vending machine, which is indicated as front partition 325. Each position is
defined by one or more partitions 302 through 318. For example, position 301 is
defined by the front edge of the receptacle Al and partition 302. Position 303 is
defined by partition 302 and partitior» 304. The partitions 302 through 318 may
comprise, for example, coils of a helix. In another example, partitions 302 through
318 may comprise retractable or otherwise movable wedges, lips or other

structures protruding from the bottorm, top or sides of receptacle Al.
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[110] As illustrated in embodiment 300, each receptacle may store units of more
than one product. A unit of product located in a position is represented as a letter
of the alphabet within a circle in FIG. 3A. A position that does not hold any unit
of any product (i.e., an empty position) is thus illustrated without any circled letter
within it. For example, receptacle Al stores four units of product A (in positions
301 through 307) and six units of product B (in positioms 309 through 319). Of
course, a receptacle may also store only units of a single product (e.g., as the

representation of receptacle A4 illustrates).

[111] Inthe embodiment 300, a vending of a first product from a receptacle
causes the remaining products to shift forward by one position. Thus, for example,
if the unit of product A were to be vended from position 301 of receptacle Al, all
remaining units would be shifted forward by one position. Accordingly, one of the
three remaining units of product A would be located ira each respective position of
positions 301 through 305, and one of the six units of product B would be located
in each respective position of positions 307 through 31 7. Position 319 would be
left empty. As described below with reference to FIGS. 7 — 10, a vending machine
in accordance with embodiments of the present invention has access (e.g., viaa
product inventory database) to information regarding the units of products
occupying the locations of the receptacles of the vending machine at any given

time.

[112] Referring now to FIG. 3B, illustrated therein is an embodiment 350 of a
plan view of the plurality of receptacles Al through A 5 of FIG. 3A. Embodiment
350 illustrates a representation of an identification system for the positions of the
receptacles. No products are illustrated in FIG. 3B, th.e plan view merely
illustrating a unique identifier for each position. For example, as described herein,
a vending machine may have access to information, for each unit of product stored
in the vending machine, allowing a relationship among a unit and a location of the
unit in a receptacle of the vending machine to be determined. Accordingly, in one
embodiment, the vending machine may have access to information identifying
each available position of each receptacle of the vending machine. Each position

may thus have a unique identifier associated therewith in the memory accessible to

28



WO 2006/036153 PCT/US2004/033038

10

15

20

25

30

the vending machine. In embodiment 350, a unique identifier comprises a
numeral. Each position in the vending machine thus has a number associated
therewith, numbered consecutively starting with the first position in receptacle AL
and moving front-to-back, then to the front of the next receptacle to the right.
Thus, in embodiment 300, the first position of receptacle A1 (which was referred
to as position 301 in FIG. 3A) is identified as position “001”. The last position of”
receptacle AS is identified as position “050”. Thus, for example, if a vending
machine were to determine which product, if any, is located in the first position o
receptacle A3, the vending machine would query the product identifier associated
with position “021”, as stored in a product inventory database. Similarly, if the
vending machine were to determine which product, if any, is located behind the
first product of receptacle A3 (i.e., in the second position of receptacle A3), the
vending machine would query the product identifier associated with position

‘GA-22”.

[113] Of course, as would be understood by one of ordinary skill in the art upon
reading the present disclosure, any type of unique identifier may be utilized to
uniquely identify each position operable to store a product in vending machine
500. For example, the position referred to as position “001” in embodiment 300
may in another embodiment be identified as “Slot 1, tray A-1” in a situation where

the receptacle 200 is a tray for holding products in a variety of slots.

[114] Referring now to FIG. 4A, illustrated therein is an example of the external
appearance of the vending machine 100 of FIG. 1, with reference lines (i.e., axes)
of a three-dimensional rectangular coordinate system imposed thereon.
Specifically, FIG. 4A illustrates an x-axis along which the rows of receptacles is
arranged, a y-axis along about which the columns of receptacles of the vending
machine are arranged, and a z-axis along the length of the receptacles Al through
ES5. The axes are mutually orthogonal to each other (each at a right angle to the
other). In other words, the x-axis is mutually orthogonal to the y-axis, the y-axis is
mutually orthogonal to the z-axis and the z-axis is mutually orthogonal to the x-
axis. It should be noted that in one embodiment the axes may not be mutually

orthogonal to each other. For example, the receptacles may be positioned at an
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angle slanted towards the grounds (e.g., to utilize gravity to facilitate vending). In
such an embodiment, for example, the z axis may not be orthogonal to the x- axis.
FIGS. 4A and 4B are presented herein to illustrate that, in accordance with one
embodiment, each position available for holding a unit of a product in a vending
machine may be uniquely identified using the coordinates of a three-dimensional

coordinate system.

[115] Referring now to FIG. 4B, illustrated therein is an embodiment 450 of a
plan view of the plurality of receptacles Al through A5 of FIG. 4A. Embodiment
450 illustrates another representation of an identification system for the positions
of the receptacles, wherein a vending machine is operable to uniquely identify each
position for holding products within the vending machine. In embodiment 450, a
unique identifier comprises a set of coordinates in the three-dimensional coordinate
system referred to in FIG. 4A. For example, the first position in receptacle Al is
identified by the coordinates 1, 1, 1, indicating that the position is located at 1 unit
length along the x-axis, unit length along the y-axis and 1 unit length along the z-
axis. Similarly, the second position in receptacle Al is identified by the
coordinates 2, 1,1, , indicating that the first position is located at 2 unit lengths
along the x-axis, one unit length along the same y-axis, and 1 unit length along the

z-axis.

[116] It should be noted that, in one or more embodiments, different trays may
include a different numbers of positions. For example, a first receptacle may
include ten positions while a second receptacle may include twelve positions.
Thus, for example, a last position of a first tray may be located at a different unit
length along the z-axis than a last position of a second tray. For example, in
embodiment 450, the last position of receptacle A2 is located at ten unit lengths
along the z-axis, while the last position of receptacle A3 is located at p unit lengths
along the z-axis and the last position of receptacle A4 is located q unit lengths

along the z-axis. Thus, p may not be equal to q which may not be equal to ten.

[117] Of course, it should be understood that any other appropriate coordinate

system or other method of uniquely identifying each position is within the scope of
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the present invention. The exemplary identification systems provided herein are

for illustrative purposes only.

[118] Referring now to FIG. 5, illustrated therein is a block diagram of an
embodiment of a system consistent with the present invention. More specifically,
Fig. 5 is a block diagram of a vending machine 500 that may be operable to

perform one or more functions described herein.

[119] The vending machine 500 may include a processor 505, such as one or
more Intel® Pentium® processors. The processor 505 may include or be
operatively connected to one or more clocks or timers (not pictured) and one or
more communication ports 565 via which the processor 505 may communicate, in
accordance with some embodiments, with other devices such as one or more
peripheral devices, one or more controllers, one or more peripheral devices, and /
or one or more user devices. The processor 505 is also in communication with a
data storage device 510. The data storage device 510 may include any appropriate
combination of magnetic, optical and/or semiconductor memory, and may include,
for example, additional processors, communication ports, Random Access Memory

("RAM"), Read-Only Memory ("ROM"), a compact disc and/or a hard disk.

[120] The processor 505 and the data storage device 510 may each be, for
example: (i) located entirely within a single computer or other computing device;
or (ii) operatively connected to each other by a remote communication medium,
such as a serial port cable, a LAN, a telephone line, radio frequency transceiver, a
fiber optic connection or the like. In some embodiments for example, the vending
machine 500 may comprise one or more computers (or processors 505) that are
connected to a remote controller computer operative to maintain databases, where
the data storage device 510 is comprised of the combination of the remote

controller computer and the associated databases.

[121] The data storage device 510 stores a program 515 for controlling the
processor 505. The processor 505 performs instructions of the program 515, and
thereby operates in accordance with the present invention, and particularly in

accordance with the methods described in detail herein. The present invention may
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be embodied as a computer program 515 developed using an object oriented
language that allows the modeling of complex systems with modular objects to
create abstractions that are representative of real world, physical objects and their
interrelationships. However, it would be understood by one of ordinary skill in the
art that the embodiments of the invention as described herein can be implemented
in many different ways using a wide range of programming techniques as well as

general purpose hardware systems or dedicated controllers.

[122] The program 515 may be stored in a compressed, uncompiled and/or
encrypted format. The program 515 furthermore may include program elements
that may be generally useful, such as an operating system, a database management
system and device drivers for allowing the processor 505 to interface with
computer peripheral devices. Appropriate general purpose program elements are

known to those skilled in the art, and need not be described in detail herein.

[123] Further, the program 515 is operative to execute a number of invention-
specific, objects, modules and/or subroutines which may include (but are not
limited to) one or more subroutines to determine whether an inventory database
should be updated; whether a price displayed for a receptacie should be updated;
whether a promotion should be output and / or one or more subroutines to
determine whether a vending of a particular unit of product should be facilitated.
Examples of some of these subroutines and their operation are described in detail

below in conjunction with the flowcharts depicted in Figs. 13 through 17.

[124] According to some embodiments of the present invention, the instructions
of the program 515 may be read into a main memory of the processor 505 from
another computer-readable medium, such from a ROM to a RAM. Execution of
sequences of the instructions in the program 515 causes processor 505 to perform
the process steps described herein. In alternative embodiments, hard-wired
circuitry or integrated circuits may be used in place of;, or in combination with,
software instructions for implementation of the processes of the present invention.
Thus, embodiments of the present invention are not limited to any specific

combination of hardware, firmware, and/or software.
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[125] In addition to the program 515, the data storage device 510 is also operative
to store one or more databases, such as (i) an product inventory database 520, (ii) a
product price database 525, and (iii) a transaction history database 530 The
databases 520, 525 and 530 are each described in detail below and example
structures are depicted with sample entries in the accompanying figures. As will
be understood by those skilled in the art, the schematic illustrations and
accompanying descriptions of the sample databases presented herein are exemplary
arrangements for stored representations of information. Any number of other
arrangements may be employed besides those suggested by the tables shown. For
example, even though three separate databases are illustrated, the invention could
be practiced effectively using one, two, four or more functionally equivalent

databases.

[126] Similarly, the illustrated entries of the databases represent exemplary
information only; those skilled in the art will understand that the number and

content of the entries can be different from those illustrated herein.

[127] Further, despite the depiction of the databases as tables, an object-based
model could be used to store and manipulate the data types of the present invention
and likewise, object methods or behaviors can be used to implement the processes
of the present invention. Examples of some of these processes are described below

in detail with respect to Figs. 13 through 17.

[128] Vending machine 500 may comprise payment processing mechanism(s)
550. The payment processing mechanism(s) 550 may comprise one or more
mechanisms for receiving payment and dispensing change, including a coin
acceptor, a bill validator, a card reader (e.g. a magnetic stripe reader) and a change

dispenser.

[129] In a manner known in the art, a magnetic stripe card reader may read data
on the magnetic stripe of a credit or debit card, and it may cooperate with
conventional point-of-sale credit card processing equipment to validate card-based

purchases through a conventional transaction authorization network. Suitable
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card-based transaction processing systems and methods are available from USA

"Technologies, Inc.™ of Wayne, Pennsylvania.

[130] The coin acceptor, bill validator and change dispenser may communicate
‘with a currency storage apparatus (a “hopper”; not shown) and may comprise
conventional devices such as models AE-2400, MC5000, TRC200 by Mars, Inc.™
of West Chester, Pennsylvania, or CoinCo™ model 9300-L.

[131] The coin acceptor and bill validator may receive and validate currency that
is stored by the currency storage apparatus. Further, a bill validator or coin
acceptor may be capable of monitoring stored currency and maintaining a running
total of the stored currency, as is discussed with reference to U.S. Patent No.
4,587,984, entitled COIN TUBE MONITOR MEANS, the entirety of which is
incorporated by reference herein for all purposes. The change dispenser activates
the return of coinage to the customer where appropriate (e.g. where a customer
rejects or otherwise fails to accept a dynamically priced upsell offer). Such
apparatus may feature Multidrop Bus (MDB) and/or Micromech peripheral

capabilities, as is known in the art.

[132] In another embodiment, a vending machine in accordance with the present
invention may be configured to receive payment authorization and product
selection commands through a wireless device communication network, directly or
indirectly, from a customer device (e.g. a cellular telephone). In such an
embodiment, a payment processing mechanism may comprise a cellular
transceiver operativeldy connected to a processor, as described herein. Systems and
methods allowing for the selection of and payment for vending machine articles
through cellular telephones are provided by USA Technologies, Inc.™. Further, in
such an embodiment, a customer cellular telephone may serve as an input/output

device, as described herein.

[133] Further details concerning vending machine payment processing
mechanisms are well known in the art, and need not be described in further detail

herein.
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[134] The vending machine 500 may further comprise an output device 555 and
an input device 560. It should be understood that, although only a single output
device 555 and a single imput device 560 is illustrated in Fig. 5, any number of

output devices and / or input devices may be used.

[135] In accordance with embodiments of the presenting invention, a vending
machine may include an input device for receiving input from (i) a customer
indicating a product and/ or offer selection, and/or (ii) an operator during stocking
or maintenance of the vending machine. Also, a vending machine may include one
or more output devices for outputting product and / or promotion information to a

customer or operator.

[136] Many combinations of input and output devices may be employed in
accordance with embodiiments of the present invention. For example, in
embodiments which feature touch screens (described herein), input and output

functionality may be provided by a single device.

[137] As described, a vending machine may include more than one input device.
For example, a vending 1machine may include an exterior input device for receiving
customer input and an interior input device for receiving operator input. In some
embodiments, however, the input device provides the dual functionality of

receiving input data from both operators and customers.

[138] As also described, a vending machine may comprise more than one output
device. For example, a vending machine may include both an Liquid Crystal

Display (LCD) screen and several Light Emitting Diodes (LEDs).

[139] Output device 555 may comprise, for example, an LCD and / or one or
more LEDs displays (e.g., several alphanumeric LEDs on the shelves of a vending

machine, each LED being associated with a receptacle).

[140] In one embodiment, an LED display screen may be mounted atop a vending
machine (e.g., attached thereto, such as via bolts or other mounting hardware).
Such a mounted LED display screen and may be used to communicate promotions

and other messages (e.g., product advertisements) to prospective customers. A
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suitable LED display screen for such an embodiment may be housed in an
aluminum case having a length of 27.5”, a height of 4.25”, and a depth of 1.75”.
Such a display screen may have a display area capable of showing 13
alphanumeric and/or graphical characters. Further, such an LED display screen
may comprise a serial computer interface, such. as an RJ45/RS232 connector, for
communicating with a processor, as described herein. Further still, such an LED
display may be capable of outputting text and graphics in several colors (e.g., red,

yellow, green, black) regarding current and upcoming promotions.

[141] Further, in some embodiments, an outp-ut device comprises a printer. In
one embodiment, a printer is configured to prirat on card stock paper (e.g. 0.06mm
to 0.15mm thickness), such as the EPSON EU-T400 Series Kiosk Printer. Further,
a printer may be capable of thermal line printing of various alphanumeric and
graphical symbols in various font sizes (e.g. ra ging from 9 to 24 point) on various
types of paper. Additionally, such a printer mary communicate with a processor
(described herein) via an RS232 / IEEE 12834 and/or bi-directional parallel

connection. Such a printer may further comprise a 4KB data buffer.

[142] Additionally, in some embodiments, an output device comprises an audio

+ module, such as an audio speaker, that outputs information to customers audibly.

[143] Input device 560 may comprise one or more of (1) a set of alpha-numeric
keys for providing input to the vending machine, such as the Programmable Master
Menu® Keypad, (2) a selector dial, (3) a set of buttons associated with a respective
set of item dispensers, (4) a motion sensor, (5) a barcode reader, (6) a voice
recognition module, (7) a Dual-Tone Multi-Frequehcy receiver/decoder, (8) a
wireless device (e.g. a cellular telephone or wireless Personal Digital Assistant),
and/or (9) any other conventional input device commonly employed by a vending

machine designer.

[144] As described, in some embodiments, a touch-sensitive screen may be
employed to perform both input and output fumctions. Suitable, commercially
available touch screens for use in accordance with the present invention are

manufactured by Elo TouchSystems, Inc.™, of Fremont, California, such as Elo’s
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AccuTouch™ series touch screens. Such touch screens may conmnprise: (i) a first
(e.g., outer-most) hard-surface screen layer coated with an anti-glare finish, (ii) a
second screen layer coated with a transparent-conductive coating, (iii) a third
screen layer comprising a glass substrate with a uniform-conductive coating.
Further, such touch screens may be configured to detect input within a determined
positional accuracy, such as a standard deviation of error less than + 0.080-inch (2
mm). The sensitivity resolution of such touch screens may be m.ore than 100,000
touchpoints/in® (15,500 touchpoints/cm?) for a 13-inch touch screen. For such
touch screens, the touch activation force required to trigger an imput signal to the
processor (described herein) via the touch screen is typically 2 to 4 ounces (57 to
113 g). Additionally, touch screens for use in accordance with embodiments of
the present invention may be resistant to environmental stressors such as water,
humidity, chemicals, electrostatic energy, and the like. These and other operational
details of touch screens (e.g., drive current, signal current, capacitance, open circuit
resistance, closed circuit resistance, etc.) are well known in the art and need not be

described further herein.

[145] Vending machine 500 may further comprise one or more inventory storage
and dispensing mechanism(s) 570. Product inventory storage annd product
dispensing functions of a vending machine configured in accord ance with a snack
machine embodiment of the present invention may include one or more of: (i) a
drive motor, (i) metal shelves, (iii) a product delivery system (e.g. a chute, product
tray or other delivery bin, product tray door, etc.), (iv) dual spiral (i.e. double
helix) item dispensing rods, (v) convertible (i.e. extendable) shelves, and/or (vi) a
refrigeration unit. In some embodiments, some or all components of the
inventory storage and dispensing mechanism(s) 570 may comprise product
receptacles as described herein. Further details concerning vencling machine
inventory storage and dispensing mechanisms are well known in the art, and need

not be described in further detail herein.

[146] In some embodiments, as described above with respect to Fig. 1, a vending
machine may be housed in a casing of the model 129 SnackShop manufactured by

Automatic Products™. In such embodiments, 3 removable shelves may be
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employed, together providing for 30 product rows and an inventory capacity of

between 185 to 522 commonly vended snack products.

[147] In one embodiment, a control system executes instructions for managing
the operation of the vending machine, and in particular in accordance with the
inventive functionality described herein. Such vending machine functions include,
but are not limited to: (1) product pricing (e.g., displaying prices via an LED,
changing such prices where appropriate, etc.), (2) processing vending transactions
by (i) receiving customer selections via an input device, (ii) processing payment
via a payment processing mechanism, (iii) actuating corresponding product
dispensing mechanisms, (3) determining promotions to output to customers, (4)
outputting promotions to customers via output devices (including display of
graphics/content on LCD and LED displays), (5) recording transaction information
(inventory levels, acceptance rates for promotions, etc.) and (6) updating inventory
information such as locations of units of products within receptacles of the vending

machine.

[148] In some embodiments, machine components (e.g., machine hardware,
including mechanical hardware such as input devices, output devices, product
dispensing mechanisms, and payment processing mechanisms including coin
acceptors, bill validators, card readers, change dispensers, etc.) may be controlled
by the control system through a standard RS-232 serial interface. In such
embodiments, embedded API/devices may be used to enable software to
actuate/control vending machine components via RS-232 connectivity. Such
vending machine components may be operatively connected to the conirol system
directly or indirectly, in any manner that is practicable. Alternatively, machine
components may commﬁnicate with the control system through a Universal Serial
Bus “USB” standard (e.g., USB ports may allow “plug-and-play” installation of

machine components).

[149] Referring now to Fig., 6A, a block diagram of a system 600 according to at
least one embodiment of the present invention includes a controller 605 that is in

communication, via a communications network 610, with one or more vending
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machines 615. The controller 605 may communicate with the vending machines
615 directly or indirectly, via a wired or wireless medium such as the Internet,
LAN, WAN or Ethernet, Token Ring, or via any appropriate communications
means or combination of communications means. Each of the vending machines
615 may comprise computers, such as those based on the Intel® Pentium®
processor, that are adapted to communicate with the controller 605. Any number
and type of vending machines 615 may be in communication with the controller
605. In one embodiment, a vending machine 615 is substantially similar to the

vending machine 500 (FIG. 5).

{150] Communication between the vending machines 615 and the controller 605,
and among the vending machines 615 (which communicate via communication
network 620), may be direct or indirect, such as over the Internet through a Web
site maintained by controller 605 on a remote controller or over an on-line data
network including commercial on-line service providers, bulletin board systems
and the like. In yet other embodiments, the vending machines 615 may
communicate with one another and / or controller 605 over RF, cable TV, satellite
links and the like.

[151] Some, but not all, possible communication networks that may comprise
network 610 and / or network 620 or be otherwise part of system 600 include: a
local area network (LAN), a wide area network (WAN), the Internet, a telephone
line, a cable line, a radio channel, an optical communications line, a satellite
communications link. Possible communications protocols that may be part of
system 600 include: Ethernet (or IEEE 802.3), SAP, ATP, Bluetooth™, and
TCP/IP. Communication may be encrypted to ensure privacy and prevent fraud in

any of a variety of ways well known in the art.

[152] Those skilled in the art will understand that devices in communication with
each other need not be continually transmitting to each other. On the contrary,
such devices need only transmit to each other as necessary, and may actually

refrain from exchanging data most of the time. For example, a device in
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communication with another device via the Internet may not transmit data to the

other device for weeks at a time.

[153] In an embodiment, the controller 605 may not be necessary and / or
preferred. For example, the present invention may, in one or more embodiments,
be practiced on a stand-alone vending machine 500 and / or a vending machine 500
in communication only with one or more other vending machines 500. In such an
embodiment, any functions described as performed by the controller 605 or data
described as stored on the controller 605 may instead be performed by or stored on

one or more vending machines 500.

[154] It should be noted that, in the embodiment of Fig. 6A, some of the
functionality described with reference to Fig. 5 as being performed by vending
machine 500 may instead or in addition be performed by controller 605. For
example, controller 605 may store an indication of a relationship among a unit of a
product stored in the vending machine and a location of the unit within the vending
machine or a receptacle of the vending machine. Similarly, any data described
with reference to Fig. 5 as being stored in a memory of vending machine 500 may,
in the embodiment of Fig. 6A, be instead or in addition stored in a memory of
controller 605. For example, data associated with past transactions completed at a

vending machine 500 may be stored in a memory of controller 605.

[155] It should further be noted that controller 605 may comprise one or more
computing devices (e.g., working in cooperation with one another) that may or
may not be located remotely to one another or remotely to one or more of the

vending machines 500.

[156] Referring now to Fig. 6B, a block diagram of another system 650 according
to at least one embodiment of the present invention includes a controller 605 that is
in communication, via a communications network 610, with one or more vending
machines 500. A difference between system 600 (Fig. 6A) and system 650 (Fig.
6B) is that in system 650 at least one vending machine 500 is also in
communication with one or more peripheral devices 655 (defined above). A

peripheral device 655 may, in turn, be in communication with a peripheral device
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controller 660 (via communication network 675). In some embodiments, a
peripheral device 655 may also or instead be in communication with controller 605
(via communication network 690), one or more vending machines 500 (via
communication network 665) and / or one or more user devices (not shown). In
one or more embodiments the peripheral device controller 660 may be in
communication with one or more vending machines 500 (via communication

network 680) and / or controller 605 (via communication network 685).

[157] Any of the controller 605, the vending machines 500, the peripheral devices
655 and / or the peripheral device controller 660 may communicate with one
another directly or indirectly, via a wired or wireless medium such as the Internet,
LAN, WAN or Ethernet, Token Ring, or via any appropriate communications
means or combination of communications means. For example, the controller 605
may communicate directly with one of the vending machines 500 (e.g., via a LAN)
and indirectly (e.g., via a vending machines 500) with a peripheral device 655. In
another example, the controller 605 may communicate with one of the vending
machines 500 via a LAN and with another of the vending machines 500 via the

Internet.

[158] Any and all of the controller 605, the vending machines 600, the peripheral
devices 655 and the peripheral device controller 660 may comprise computers,
such as those based on the Intel® Pentium® processor. Further, in one or more
embodiments, each of the peripheral devices 655 may comprise an external or
internal module associated with one or more of the vending machines 500 that is
capable of communicating with one or more of the vending machines 500 and of

directing the one or more vending machines 500 to perform one or more functions.

[159] Any number of vending machines 500 may be in communication with the

controller 605. Any number and type of peripheral devices 655 may be in
communication with a vending machine 500, peripheral device controller 660 and

controller 605.

[160] Communication between any of the controller 605, the vending machines

500, the peripheral devices 655 and the peripheral device controller 660, among
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the vending machines 500 and among the peripheral devices 655 may be direct or
indirect, such as over the Internet through a Web site maintained by controller 605
on a remote controller or over an on-line data network including commercial on-
line service providers, bulletin board systems and the like. In yet other
embodiments, any and all of controller 605, the vending machines 500, the
peripheral devices 655 and the peripheral device controller 660 may communicate

with one another over RF, cable TV, satellite links and the like.

[161] Some, but not all, possible communication networks that may comprise any
or all of the network 610, 620, 665, 670, 675, 680, 685 and 690, or that otherwise
may be part of system 650 include: a local area network (LAN), a wide area
network (WAN), the Internet, a telephone line, a cable line, a radio channel, an
optical communications line, a satellite communications link. Possible
communications protocols that may be part of system 650 include: Ethernet (or
IEEE 802.3), SAP, ATP, Bluetooth™, and TCP/IP. Communication may be
encrypted to ensure privacy and prevent fraud in any of a variety of ways well

known in the art.

[162] In an embodiment, the controller 605 may not be necessary and / or
preferred. For example, the present invention may, in one or more embodiments,
be practiced on a stand-alone vending machine 500, one or more vending machines
500 in communication with one or more peripheral devices 655 (as illustrated in
Fig. 6C), one or more vending machines 500 in communication with peripheral
device controller 660, one or more peripheral devices 655 in communication with
peripheral device controller 660, and / or a vending machine 500 in communication
only with one or more other vending machines 500. In such embodiments, any
functions described as performed by a particular device (e.g., by a vending
machine 500) or data described as stored in a memory of a particular device (e.g.,
in a memory of a vending machine 500) may instead or in addition be performed
by or stored in another of the devices described herein (e.g., a peripheral device

655).
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[163] Similarly, peripheral device controller 660 may not be desired and / or
needed in some embodiments of the present invention. In embodiments that do not
mvolve peripheral device controller 660, any or all of the functions described
herein as being performed by peripheral device controller 660 may instead be
performed by controller 605, one or more vending machines 500, one or more
peripheral devices 655, or a combination thereof. Similarly, in embodiments that
do not involve peripheral device controller 660 any data described herein as being
stored in a memory of peripheral device controller 660 may instead be stored in a
memory of controller 605, one or more vending machines 500, one or more

peripheral devices 655, or a combination thereof.

[164] Any or all of the vending machines 500 may, respectively, include or be in
communication with a peripheral device 655. A peripheral device 655 may be a
device that obtains (e.g., receives or reads) information from (and / or transmits
information to) one or more vending machines 500. For example, a peripheral
device 655 may be operable to obtain information about transactions being
conducted at a vending machine 500, such as the initiation of a transaction, an
amount of money deposited for a transaction and / or a product selected during a
transaction. For example, a peripheral device 655 may monitor activities carried

out by a processor of a vending machine 500.

[165] In one or more embodiments, one or more such peripheral devices 655 may
be in communication with a peripheral device controller 660. This allows the
peripheral device controller 660 to receive information regarding a plurality of
transactions conducted at a plurality of vending machines 500. The peripheral
device controller 660, in turn, may be in communication with the controller 605. It
should be understood that any functions described herein as performed by a
peripheral device 655 may also or instead be performed by the peripheral device
controller 660. Similarly, any data described herein as being stored on or accessed
by a peripheral device 655 may also or instead be stored on or accessed by the

peripheral device controller 660.
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[166] A peripheral device 655 may be operable to access one or more databases
(e.g., of peripheral device controller 660 or of the peripheral device 655 or a
combination thereof) to determine a promotion based on, for example, one or more
transactions initiated and / or completed at a vending machine 500. A peripheral
device 655 may also be operable to access one or more databases (e.g., a product
inventory database and / or a transaction history database, each of which is
described in detail below) to, for example, determine a promotion for output or to
cause a change in a price displayed as associated with a receptacle of the vending

machine.

[167] The peripheral device controller 660 may also monitor promotions output
to customers of vending machines 500 over time to determine acceptance rates for
various promotions. For example, in embodiments wherein a customer is
presented with a promotion at a vending machine 500 and responds thereto by
providing an acceptance or rejection of the promotion via an input device of the
vending machine 500 or an input device of a peripheral device 655, the peripheral
device controller 660 may track which promotions are accepted by customers and
subsequently use that information to select or otherwise determined promotions for
output to customers. Further, information about a transaction obtained or accessed
by peripheral device controller 660 may be analyzed, e.g., to identify the
circumstances under which a promotion is most likely to be accepted by a
customer. Based upon desired objectives, the peripheral device controller 660 may
direct the appropriate peripheral device 655 to output customized promotions to a
customer of a vending machine based on the circumstances of a transaction

initiated by the customer.

[168] Information received by a peripheral device 655 from a vending machine
500 may include inventory data such as an indication of a unit of product that was
vended (and, e.g., which receptacle the product was vended from), an actual rate at
which a particular product is selling, a number of transactions per unit of time, a
coin inventory, a product inventory and / or a selection of a product by a customer

currently conducting a transaction at the vending machine.
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[169] An example of a peripheral device thiat may comprise a peripheral device
655 is the e-Port™ by USA Technologies Inc. The e-Port™ is a credit and smart
card-accepting unit that controls access to office and MDB vending equipment,
and serves as a point of purchase credit card transaction device. The e-Port™
includes an LCD that allows for the display of color graphics, and a touch sensitive
input device (touch screen) that allows users to input data to the device. The
display may be used to prompt users interactively with, e.g., promotions and

information about their transaction status.

[170] A peripheral device 655 may be operable to receive input from customers,
receive payment from customers, exchange information with a remotely located
controller (e.g., controller 605 and / or peripheral device controller 660) and / or

display messages to customers (e.g., promotion content). A peripheral device 655

may be operable to instruct a vending machine 500 that appropriate payment has

been received (e.g., via a credit card read by the separate device) and / or that a
particular product should be dispensed by thie vending machine. Further, a
peripheral device 655 may be operable to instruct the vending machine to execute

promotions or price changes.

[171] The functions described herein as being performed by a peripheral device
controller 660 and / or a peripheral device 655 may, in one or more embodiments,
be performed by the controller 605 (in lieu of or in conjunction with being
performed by a peripheral device controller 660 and / or a peripheral device 655).
Such functions may be performed by controller 605 in either system 600 (Fig. 6A)
or system 650 (Fig. 6B).

[172] In one or more embodiments, a peripheral device 655 may be useful for
implementing the embodiments of the present invention into the operation of a
conventional vending machine. For example, in order to avoid or minimize the
necessity of modifying or replacing a program already stored in a memory of a
conventional vending machine, an external or internal module that comprises a
peripheral device 655 may be inserted in or associated with the vending machine.

For example, a conventional vending machine may be retrofitted with a peripheral
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device 655 in order to implement one or more embodiments of the present

invention.

[173] A peripheral device 655 may include (i) a communications port (e.g., for
communicating with one or more vending machines 500, peripheral device
controller 660, another peripheral device 655, and / or controller 605); (ii) a display
(e.g., for graphics and / or text associated with a promotion), (iii) another output
means (e.g., a speaker and / or light to communicate with a customer), and / or (iv)

a benefit providing means (e.g., a printer and paper dispensing means).

[174] In one or more embodiments, the peripheral device 655 may direct a
vending machine to perform certain functions. For example, a program stored in &
memory of peripheral device 655 may cause a processor of a vending machine 500
to perform certain functions. For example, a program stored in a memory of
peripheral device 655 may cause a processor of a vending machine to dispense one
or more products, dispense a monetary amount, refrain from dispensing a monetary
amount, refrain from outputting a product, and / or communicate with another

device.

[175] Note that, in one or more embodiments, a vending machine 500 and a
peripheral device 655 that is associated with the vending machine 500 may not
communicate directly with one another at all. In some embodiments, however,
each may communicate with a computer or other device. For example, a vending
machine 500 may communicate with controller 605 and an associated peripheral
device 655 may communicate with peripheral device controller 660 and / or
controller 605. For example, if both vending machine 500 and peripheral device
655 are in communication with controller 605, each may obtain information

associated with the other through controller 605.

[176] 1t should be noted that in either the system 600 (Fig. 6A) or the system 65 Q
(Fig. 6B), the controller 605 and / or the peripheral device controller 660 may be
accessible, directly or indirectly, via another computer (communicating, e.g., ovex
the Internet or other network) by a customer or another entity. Accordingly, a

customer or other entity (e.g., an operator of the vending machine) of the other
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controller 660 (e.g., via a Web browser).

[177] Inone embodiment, the other computer may be operable to receive data,
e.g., from the controller 605 and / or peripheral device controller 660. For
example, the computer could receive messages (e.g., promotions) described herein

as being output by the vending machine or peripheral device.

[178] In one embodiment, the computer may be operable to transmit data to the
controller 605 and / or peripheral device controller 660 (e.g., data described herein
as being provided to the vending machine). For example, the computer may be
operable to transmit an indication of products being stocked in the vending
machine and, e.g., an indication of a location of each unit of product being stocked.
In another example, the computer may be operable to transmit an indication of a
respective price associated with each product that is being stocked, or may be

stocked, in the vending machine.

[179] Similarly, various data described herein as received through an input device
of a vending machine 500 and / or peripheral device 655 may be received through
a Web browser communicating with the controller 605 and / or peripheral device
controller 660, which in turn communicates with the vending machine 500. Thus,
an owner/operator of the vending machine may have remote polling and reporting
capabilities, may be able to transmit inventory information, prices and / or new

business rules to the vending machine 500, and the like.

[180] In one embodiment, an operator of the vending machine restocking the
vending machine may utilize a portable device to transmit inventory information,
price and / or new business rules to the vending machine and / or a peripheral

device of the vending machine.

[181] Referring now to Fig. 6C, a block diagram of another system 695 according
to at least one embodiment of the present invention includes a vending machine
500 that is in communication with a peripheral device 655. As described above, a

prior art vending machine 500 may be retrofitted with a peripheral device 655.
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The peripheral device 655 may be operable to perform at least some of the
methods of the present invention and / or to direct the vending machine 500 to
perform at least some of the methods of the present invention, without requiring a
controller 605 and / or a peripheral device controller 660. For example, in one
embodiment, a peripheral device may comprise a camera operable to capture an
image of a vending machine and / or a product located in a first position of a
receptacle of the vending machine. In one or more embodiments, the vending
machine 500 and / or the peripheral device 655 may be accessible from a remote

location via a communication port.

3. DATABASES

[182] Embodiments of the present invention may be implemented using one or
more databases. As indicated above, it should be noted that although the exarﬂple
embodiment depicted in Fig. 5 includes three particular databases stored in data
storage device 510 of a vending machine 500, other database arrangements may be
used which would still be in keeping with the spirit and scope of the present
invention. In other words, the present invention could be implemented using any
number of different database files or data structures, as opposed to the three
depicted in Fig. 5. Further, the individual database files could be stored on
different controllers (e.g. located on different storage devices in different
geographic locations, such as on a peripheral device 655, controller 605, peripheral
device controller 660 or a combination thereof). Likewise, the program 515 could
also be located remotely from the data s"corage device 510 and/or on another
controller. As indicated above, the program 515 may include instructions for
retrieving, manipulating, and storing data in the databases 520, 525 and 530, as
may be useful in performing the methods of the invention as will be further

described below.
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[183] Turning to Figs. 7A and 7B, illustrated therein is a tabular representation of
an embodiment 700 of the product inventory database 520 (FIG 5). FIG. 7A
illustrates a state of the product inventory database before a product is vended from
position “001” while FIG. 7B illustrates the state of the database after the unit of
product is vended from position “001.” The tabular representation 700 of the
product inventory database includes a number of example records or entries, each
of which defines a unit of a product available for sale from a vending machine.
Those skilled in the art will understand that the product inventory database may
include any number of entries. The tabular representation of product inventory
database also defines fields for each of the entries or records. The fields specify:
(i) a position 705 of a unit of a product within the vending machine, (ii) an
identification of a unit of product 710 located in the corresponding position, and
(iii) an indication of whether the corresponding position is a first position of a
receptacle (i.e., whether the unit of product (if any) stored in that position is

available for immediate vending).

[184] As described herein, a vending machine operating in accordance with
embodiments of the present invention may store or have access to information, for
each unit of product stored in the vending machine, allowing a relationship among
a unit and a location of the unit in a receptacle of the vending machine to be

determined.

[185] For example, the vending machine may be operable to determine an
identity of a unit stored in a position of the vending machine based on a determined
position of the vending machine. In an even more specific example, the vending
machine may be operable to determine what product is stored in the first slot of
tray “A-1”. Such a determination may be performed, for example, in a subroutine

for determining what price should be displayed as associated with tray “A-17.

[186] In another example, a vending machine may be operable to determine
which position(s) units of a particular product are located in. In a more specific
example, a vending machine may receive a request to purchase a particular product

(e.g., Reese’s™ Peanut Butter Cups) and, after determining that this product is not
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immediately available for vending (e.g., the product is not located in a first
position of any receptacle), the vending machine may be operable to determine
where the product is located. For example, the vending machine may be operable
to determine that the product is located in a second position of a particular
receptacle. In some embodiments, the vending machine may then be operable to
cause an event to facilitate the vending of the product in the first position in order
to make the product in the second position available for sale. For example, if the
vending machine determines that a package of Doritos™ chips is located in a first
position of a particular receptacle and that the package of Reese’s™ Peanut Butter
Cups is located in the second position of the receptacle and should be made
available for immediate vending, the vending machine may output a promotion for
a package deal that includes the Doritos™. For example, the vending machine
may output a promotion for a package of Doritos™ and a package of Reese’s™
Peanut Butter Cups for a package price that is less than the sum of the prices for

these individual products.

[187] Various methods of utilizing information in the product inventory database

are described below in Section 4.

[188] Returning now to table 700, the position field 705 stores a unique position
identifier for each position available for holding products within the vending
machine. In the embodiment of table 700, each position is identified by a unique
number. The positions identified in table 700 correspond to the positions
illustrated in FIG. 3B. Thus, a vending machine having the receptacles illustrated
in the plan view of FIG. 3B may store an indication of what product, if any, is

located in each position of each receptacle.

[189] The product field 710 stores an identifier of a product located in each
respective position. Thus, as the first record of table 700 indicates, position “001”
holds product “A”. The identifications of the products located in each position in
table 700 corresponds to the plan view of FIG. 3A. Thus, the vending machine
storing units of products as indicated in the plan view of FIG. 3A may store an

indication of the placement of the products as embodied in table 700. It should be
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noted that although a vending machine has been described as storing a product
inventory table or storing product placement information, in some embodiments
the vending machine itself may not store this information but may rather have
access to this information. For example, the information may be stored in a
memory of another device (e.g., a controller) with which the vending machine is

operable to communicate.

[190] In one embodiment, each product in the vending machine may be equipped
with a radio frequency identification (RFID) tag, readable by the vending machine.
For example, the vending machine may include one or more radio frequency reader
devices operable to receive the information from such tags. An RFID tag of a
product may include information such as the expiration date of the product and an
identification of the product (e.g., bar code uniquely identifying the product via,
for example, a Stock Keeping Unit). U.S. Patent Application Serial No.
10/213,167, filed August 06, 2002 in the name of McGarry et al. and entitled
VENDING AUDIT SYSTEM describes a RFID tag system usable in a vending
machine. The entirety of U.S. Patent Application Serial No. 10/213,167 is

incorporated by reference herein for all purposes.

[191] In one embodiment, a camera may be positioned to capture the unit of
product in a first position of a receptacle at any given time. The image captured by
such a camera may be analyzed and the information utilized to update the product
inventory database. Such a camera may be positioned, for example, (i) across from
a vending machine with the lens angled towards the front of the vending machine,
(ii) on the vending machine with the lens angled towards the partition of the
vending machine, or (iii) inside the vending machine with the lens angled towards

the first position of one or more receptacles.

[192] In one embodiment, the information in product inventory database 520 is
input by an operator of a vending machine (e.g., at a time the operator is refilling
the vending machine with inventory). Various methods of loading a vending
machine with inventory and inventory and pricing information are described below

in Section 5.
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[193] It should be noted that, for simplicity, the product identifiers in table 700
and elsewhere in the present application are indicated as a single letter (e.g., “A”,
“B”,“C”, etc.). However, an identifier of a product may be of any form. For
example, a bar code or information encoded in a bar code format may be stored as
a product identifier. In another example, a bar code may be a trademark or brand
name of a product (e.g., “Pepperidge Farm™ Milano™ Cookies). In yet another
example, a product identifier may be a description of the product (e.g., “chocolate
covered mints, bite-size”). In yet another embodiment, a product identifier may be
an identifier assigned to the product by a vending machine operator to identify the
product Ce.g., “P-101-33") based on a product identification system utilized by the
operator. In one embodiment, more than one product identifier may be stored for a
single product. For example, a product located in a particular position may be

identified by storing both its bar code and its trademark or brand name.

[194] For purposes of illustrating an embodiment in a particular set of
circumstances, the data in table 700 of FIG. 7A corresponds to the inventory status
illustrated in the plan view of FIG. 3A and the positions illustrated in the plan view
of FIG. 3B. Thus, positions “001” through “004” (the first four positions of
receptacle “A1”) are each depicted in table 700 of FIG. 7A as storing a respective
unit of product “A” while positions “005” through “010” (the last six positions of
receptacle “A1”) are each depicted in table 700 as storing a respective unit of

product <“B”.

[195] Referring now to FIG. 7B, illustrated therein is table 700 depicting a status
in inventory after the vending of a unit of product “A” from position “001”. Thus,
positions “001°” through “003” (the first three positions of receptacle “A1”) are
each depicted in table 700 of FIG. 7B as storing a respective unit of product “A”
while positions “004” through “090” (the next six positions in receptacle “A1”) are
each depicted as storing a respective unit of product “B*. Position “010” (the last

position. of receptacle “A1”) is depicted as being empty.

[196] Thus, for example, a vending machine storing the table 700 of FIG. 7B

may, in some circumstances, determine that it would be advantageous to an
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operator of the vending machine to sell the unit of product “B” that is currently in
position “004”. For example, the vending machine may determine that a customer
desires to purchase the unit of product “B” or that the unit of product “B” is
approaching its expiration date. Accordingly, the vending machine may cause an
event to facilitate the vending of the units of product “A” that are currently stored
in positions “001” through “003”. For example, the vending machine may
determine and output an offer to sell these units of product “A” for 50% of their

regular price.

[197] Referring now to FIG. 8A, illustrated therein is an embodiment of a product
inventory database 520 in the form of tabular representation 800. The tabular
representation 800 of the product inventory database includes a number of example
records or entries, each of which defines a unit of a product available for sale from
a vending machine. Those skilled in the art will understand that the product
inventory database may include any number of entries. The tabular representation
800 of product inventory database 520 also defines fields for each of the entries or
records. The fields specify: (i) a position 805 of a unit of a product within the
vending machine, (ii) an indication of a unit of product 810 located in the
corresponding position and (iii) a price 815 of the corresponding unit of the
product. Thus, the tabular representation 800 of the product inventory database
520 stores an indication of pricing. In other embodimgnts, pricing information for
products available from a vending machine may be stored in a different table or

database.

[198] Assume, for exemplary purposes only, that tabular representation 800
represents a product inventory database 800 of a vending machine that includes
eight receptacles, arranged in five columns and eight rows: Al through A5 in the
top row, B1 through BS5 in the second row, C1 through C5 in the third row, D1
through D5 in the fourth row, E1 through ES in the fifth row, F1 through F5 in the
sixth row, G1 through G5 in the seventh row, and H1 through H5 in the eighth and
bottom row. Of course, any mumber of receptacles arranged in any configuration
may be used. Assume further that at least receptacle Al includes six positions. Of

course, any number of positions may be used. Further, as discussed above,
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different receptacles in a single vending machine may include different numbers of
positions. For example, a first receptacle may include a first number of positions
while a second receptacle may include a secorad number of positions, wherein the

first number does not equal the second number.

[199] Differences between tabular representation 800 and tabular representation
700 (FIGS. 7A and 7B) include the format of the position identifier, the format of
the product identifier, and the inclusion of a price for each position. As described
with reference to FIG. 7A, many different forrmats for product identifiers and
position identifiers may be used. In tabular representation 800, the position
identifier comprises an indication of the receptacle in which the position of
reference is located (e.g., “tray A1”) and an indication of the slot within the
receptacle. Thus, for example, position identifier “A1-1” may define the first
position (i.e., first from the front of the vendin g machine) in tray “A1”. It should
be noted that a receptacle identifier (e.g., “Al””) may identify the row and column

in which the receptacle is located, as is known in the art.

[200] FIG. 8B illustrates tabular representation 800 after units of product have
been vended, thus reflecting a change in the data. More particularly, tabular
representation 800 of FIG. 8B illustrates the product inventory data after the
Snickers™ Bar in position “A1-1"" has been vended and after the Milano™
Cookies in position H5-5 have been vended. Thus, each of the units of product
remaining in receptacle “A1” is moved forward by one position and each of the
units of product remaining in receptacle “H5” is moved forward by one position
and the tabular representation 800 reflects this change in positions. FIG. 8A,
illustrating the tabular representation before th e vending of the units of product,
illustrates that positions “A1-1” through “A1-3” each hold a respective unit of a
Snickers™ Bar while positions “A1-4” through “A1-6” each hold a respective unit
of Reese’s™ Cups and that positions “H5-5" and “HS5-6" each hold a respective
unit of Milano™ Cookies. FIG. 8B illustrates that, after the vending of the
Snickers™ Bar from position “A1-1”, positioras “A1-1" through “A1-2” each store
a respective Snickers™ Bar while positions “A1-3” through “A-5" each store a

respective unit of “Reese’s™ Cups”. Position “Al1-6” is empty. FIG. 8B further
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illustrates that, after the vending of the Milano™ Cookies from position “H5-57,
position “H5-5" still holds a unit (albeit a different unit) of Milano™ Cookies

while position “H5-6 is empty.

[201] It should be noted that, when a change of data occurs in. a product inventory
database, the data prior to the change may be stored for future reference. Thus, for
example, in one embodiment a new table may be generated and populated with the
updated data (and, e.g., a time stamp or other indication that this is the current
inventory status) while the table storing the data prior to the change may remain
stored in memory. In other embodiments, the new data may sirmply replace the old
data in the table. An indication of products vended may instead, or in addition, be

stored in a transaction database, as described below.

[202] Other data besides that illustrated in tabular representations 700 and 800,
respectively, may be stored in product inventory database 520. For example, an
indication of units of products previously stored in a receptacle (e.g., within the
current fill period) but vended may be stored. In another examyple, a time stamp or
other indication of a time at which, or order in which, a unit of product was loaded
into the vending machine relative to one or more other units of product may also be
stored. For example, an indication of a time (e.g., date and / or time of day) at
which a unit of product was loaded into the vending machine mnay be stored in

association with the unit.

[203] Referring now to FIG. 9A illustrated therein is an embodiment of a product
inventory database 520 in the form of tabular representation 900. The tabular
representation 900 of the product inventory database includes @ number of example
records or entries, each of which defines a number of units of a product available
for sale from a vending machine. Those skilled in the art will understand that the
product inventory database may include any number of entries . The tabular
representation 900 of product inventory database 520 also defimes fields for each of
the entries or records. The fields specify: (i) a receptacle identifier 905 that
identifies a receptacle within the vending machine, (ii) an indication of products

located in the receptacle 910, (iii) a number of units 915, (iv) a loaded position
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rank 920, and (v) a current position rank 925. Thus, the tabular representation 900
of the product inventory database 520 stores an indication of an order in which
units of products were loaded into a receptacle of a vending machine as well as an
indication of an order in which units of products are currently stored in a receptacle

of a vending machine.

{204] The number of units 915 stores an indication of a block or number of units
that are associated with one another and stored in series in a particular receptacle
of the vending machine (e.g., as defined by an operator of a vending machine). A
number or block of units may be associated with one another, for example, because
they are units of the same product or are units of products that sell for the same
price. It should be noted that a block or number of units stored in field 915 may

be zero, one or a number greater than one.

[205] The loaded position rank 920 stores an indication of the relative order in
which the different blocks of units indicated in fields 910 and 915 were loaded into
the corresponding receptacle of the vending machine. For example, the loaded
position rank 920 may store (i) an indication of “1” to indicate the block of units
that was loaded first into the receptacle (e.g., with the first unit of the block being
placed at the front of the receptacle (i.e., into the first position of the receptacle));
(i) an indication of “2” to indicate the block of units that was loaded second into
the receptacle; and (iii) an indication of “3” to indicate the block of units that was
loaded third into the receptacle, etc. In a more specific example, assume an
operator loads three bags of Chips into the front of a tray of a vending machine,
followed by four bags of Popcorn, followed by two bags of Pretzels. The bags of
Chips may thus be assigned a loaded position rank of “1”, the bags of Popcorn mas/
be assigned a loaded position rank of “2” and the bags of Pretzels may be assigned
a loaded position rank of “3”, thus indicating that the receptacle was loaded (front
to back) with the bags of Chips first, then the bags of Popcorn, and then the bags o

Pretzels.
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[206] The current position rank 925 stores an indication of the relative order in
which the different blocks of units indicated in fields 910 and 915 are currently

stored in the corresponding receptacle.

[207] Asis apparent from FIG. 9A, tabular representation 900 does not
necessarily include a record for each individual unit of product stored in a vending
machine in association with a unique position identifier corresponding to each unit.
Rather, the tabular representation 900 stores a record for each different block or
number of units stored in a receptacle of a vending machine, along with an
indication of a relative order in positioning within the receptacle of each block or

number of units.

[208] Assume, for exemplary purposes only, that the tabular representation 900
stores product inventory data for a vending machine that includes a receptacle
identified as “A1” and that this receptacle includes six product positions (i.e., is
operable to hold six individual units of product). Assume further that each of the
first two positions holds a respective unit of “Brand X Chocolate Bar” while each
of the last four positions holds a respective unit of “Brand X Peanut Butter Cups”.
Tabular representation 900 does not store a record for each position of receptacle
“A1”, indicating that positions “A1-1” through “A1-2” each hold a respective unit
of product “Brand X Chocolate Bar” while positions “A1-3” through “A1-6” each
hold a respective unit of product “Brand X Peanut Butter Cups”. Rather, tabular
representation 900 instead stores a record for each block or number of units that

were loaded in series and an indication of the relative order of each block.

[209] For example, as illustrated in record R900-1, tabular representation stores
an indication that two units of “Brand X Chocolate Bar” are located in series in
receptacle “A1” and‘four units of “Brand X Peanut Butter Cups” are located in
series in receptacle “A1”. Further, as also illustrated in record R900-1, tabular
representation 900 stores an indication that the two units of “Brand X Peanut
Chocolate Bar” were loaded first into the receptacle “A1” (as indicated in Loaded

Position Rank 920) and the four units of “Brand X Peanut Butter Cups” were
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loaded second into the receptacle “A1” (as also indicated by Loaded Position Rank
920).

[210] It should be noted that the relative order of positioning of the blocks of
products within the corresponding receptacle may be indicated in other manners.
For example, a unique identifier may be associated with each block, where the
unique identifier is assigned upon the loading of the block and the unique
identifiers for the respective blocks are numbered consecutively (such that the
lowest numbered identifier indicates the block that was loaded first and the highest
numbered identifier indicates the block that was loaded last). In another
embodiment, a time stamp may be associated with each block, indicating the time

(e.g., date and time of day) that each block was loaded into the receptacle.

[211] It should further be noted that other methods of indicating a current relative
positioning of the different blocks of products within a particular receptacle may
be used. For example, the tabular representation 900 (or any product inventory
database) may store a “vended” flag, indicating which blocks of products (or
individual unit of product within a block) has been vended. Thus, in order to
determine a current relative positioning of units of products within a particular
receptacle of a vending machine, the unit of product with the lowest rank that is
not yet vended may be determined to be the next product immediately available for
vending, while the next lowest rank that is not yet vended may be determined to be

the product available for vending after that and so on.

[212] Referring now to FIG. 9B, illustrated therein is tabular representation 900
indicating a change in data (from the data of FIG. 9A) due to a vending of three
products from receptacles of the vending machine. In particular, FIG. 9B
illustrates the change in data due to a vending of one unit of product “Brand X
Chocolate Bar” from receptacle Al, a vending of one unit of product “Brand Y
Soda” from receptacle A2, and a vending of one unit of product “Brand Z Chips”
from receptacle A3. Due to this vending, the number of units 915 and the current
position rank 925 has been changed in each of records R900-1, R900-2 and R900-3

to indicate the updated inventory status.
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[213] Referring now to FIG. 10A, illustrated therein is an embodiment of a
product inventory database 520 in the form of tabular representation 1000. The
tabular representation 1000 of the product inventory database includes a number of
example records or entries, each of which defines a unit of a product available for
sale from a vending machine. Those skilled in the art will understand that the
product inventory database may include any number of entries. The tabular
representation 1000 of product inventory database 520 also defines fields for each
of the entries or records. The fields specify: (i) a Row field 1005, (ii) a Column 1
field 1010, (iii) 2 Column 2 field 1015, (iv) a Column 3 field 1020, (v) a Column 4
field 1025, (vi) a Column 5 field 1030 and (vii) a Position field 1035.

[214] Assume that the tabular representation 1000 stores product inventory data
for a vending machine that includes a plurality of receptacles, the receptacles being
arranged in four rows and five columns. Assume further that each receptacle
includes three positions for holding products. Thus, tabular representation 1000
comprises a matrix including a cell for each position available within the vending
machine, each cell of the matrix corresponding to a position in a particular row and
column. Each cell of tabular representation 1000 stores an identifier of the
product, if any, a unit of which is located in the position identified by the cell. For
example, tabular representation stores an indication that “Position 1” of “Row 17,

“Column 1” stores a unit of product “P-001-99”.

[215] A dashin a cell indicates that the position identified by the cell is currently
empty.

[216] As can be determined from the data in tabular representation 1000, a
receptacle may include more than one product and units of a particular product
may be located in more than one receptacle. For example, block of cells 1040
indicates that Row 1 of Column 3 includes one unit of product “P-555-43"" and two
units of product “P-919-00”. Further, block of cells 1045 indicates that product
“P-555-43" is also located in Row 1, Column 4. Similarly, block of cells 1050
indicates that Position 1 of Row 4, Column 3 stores a single unit of product “P-

103-91”. Block of cells 1055 indicates that product “P-103-91” is also located in
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each of Positions 2 and 3 of Row 4, Column 4, behind a unit of product “P-894-
31”. Blocks of cells 1040, 1045, 1050 and 1055 will each be referred to below in
Section 4, for purposes of illustrating a use of the data in product inventory

database 520 as embodied in tabular representation 1000.

[217] Referring now to FIG. 10B, illustrated therein is tabular representation
1000, with data after a vending of product “P-555-43” from Position 1 of Row 1,
Column 3. As can be seen, the two units of product “P-919-00” that were
previously stored in Position 2 and Position 3, respectively, of Row 1, Column 3,
are now stored in Position 1 and Position 2, respectively of Row 1, Column 3.

Position 3 of Row 1, Column 3 is now empty.

[218] Referring now to FIG. 11, illustrated therein is an embodiment of a product
price database 525 in the form of tabular representation 1100. The tabular
representation 1100 of the product price database includes a number of example
records or entries, each of which defines a price of a product that may be for sale
or may be made available for sale from a vending machine. Those skilled in the art
will understand, upon reading the present disclosure, that the product price
database may include any number of entries. The tabular representation 1100 of
product price database 525 also defines fields for each of the entries or records.
The fields specify: (i) a product identifier 1105 that identifies a product that is
stored or potentially may be stored in a vending machine, and (ii) a price 1110

corresponding to the product.

[219] The product price database may be accessed by a vending machine to, for
example, determine a price to be displayed in association with a receptacle of the
vending machine. For example, assume a unit of a first product is vended from the
vending machine and, as a result, a unit of a second product is made available for
vending. The vending machine may be operable access product price database 525
to determine the price associated with the second product by retrieving the
appropriate record based on the product identifier. The vending machine may
further be operable to determine whether the price associated with the second

product is different from a current price associated with the receptacle from which
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same, the vending machine may be operable to change the price associated with

the receptacle to be the price associated with the second product.

[220] It should be noted that, in some embodiments, additional data may be .
stored 1n the product price database 525 (or a different table or database). Some
examples of additional data that may be associated with a product includes (i) a
cost of a product (i.e., the cost of the product to the operator of the vending
machine); (ii) an expiration date of the product; (iii) a lowest acceptable price that
the operator of the vending machine is willing to accept for the product; (iv) a
discount at which the operator of the vending machine is willing to offer the
product (and, in some embodiments, a rule indicating the circumstances under
which the discount is to be applied); and / or (v) a sales rate (e.g., ideal, historical

and / ox current).

[221] Referring now to FIG. 12, illustrated therein is an embodiment of a
transaction database 530 in the form of tabular representation 1200. The tabular
representation 1200 of the transaction database includes a number of example
records or entries, each of which defines a transaction that has occurred at a
vendin g machine. Those skilled in the art will understand that the transaction
database may include any number of entries. The tabular representation 1200 of
transaction database 530 also defines fields for each of the entries or records. The
fields specify: (i) transaction identifier 1205 that uniquely identifies a transaction;
(1i) a transaction time 1210 that indicates a time at which a transaction occurred
(e.g., was initiated, payment was received, a product was vended, etc.); (iii)
product(s) purchased 1215 during the transaction; (iv) an identifier of a receptacle
1220 from which the product(s) purchased were vended; and (v) a transaction total
1225.

[222] It should be noted that, in one or more embodiments, the transaction
database may store data regarding transactions at more than one vending machine.

In such embodiments, the transaction database may further store additional
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information regarding the vending machine at which a transaction occurred (e.g.,

an identifier of the vending machine, a location of the vending machine, etc.).

[223] In one embodiment, a new record in the transaction database is created
upon the occurrence (e.g., initiation, completion or a time there-between) of a
transaction at a vending machine. In one embodiment, the transaction database
stores a record for transactions initiated but not completed at a vending machine
(e.g., a customer may change his mind and request a refund, etc., thus not

completing a transaction).

[224] As described below, in one embodiment an offer may be output to a
customer during a transaction. For example, an offer for a package of products and
/ or for an upsell product may be output to the customer. In such embodiments, an
indication of an offer output and / or accepted during a transaction may be stored in
the transaction database or another database. For example, an indication of
whether an offer was outpurt and / or accepted may be stored in the transaction
database, along with an identifier of the offer that was output and / or accepted.
The details (e.g., type of offer, product offered, price defined by offer, etc.) of the
offer output and / or accepted may be stored in a different table, retrievable based
on the offer identifier. In one embodiment, the details of the offer may be stored in

the transaction database.

[225] As described below, in one embodiment a customer may be enabled to
provide an indication of a product desired by the customer that is not immediately
available for vending. For example, a customer may desire a product stored in a
receptacle of the vending machine but behind units of another product. In such an
embodiment, the transaction database or another database may store an indication
of the product indicated by the customer along with an indication of whether the
customer obtained the product (e.g., whether the product was made available for

vending and was vended for the customer).

[226] It should be noted that any and all of the data in any of the databases
discussed herein may be iniput to, or changed in, a database on a periodic or non-

périodic basis. For example, data may be input to a product inventory database
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and / or a product pricing database by ana operator of a vending machine at the time
of restocking the vending machine or at another time. In another example, data in
a product inventory database and / or a product pricing database may be updated at
a time of restocking of the vending machine or at another time. Further, any and
all of the data in any of the databases described herein may be input and / or
updated remotely (e.g., via a computing device communicating over a
communications network) and / or locally (e.g., by an operator using a keypad,
touch-screen and / or barcode scanner). For example, in one embodiment at least
some data may be input to, or updated in, a database via a communication port
(e.g., a Universal Serial Bus (USB)) port of a vending machine or a peripheral
device associated with a vending machine. For example, an operator of the
vending machine may utilize a portable device on which the data is stored and
download the data to the vending machine and / or peripheral device using a USB

port connection (e.g., at a time of restocking the vending machine).

4. METHODS OF UTILIZING PRODUCT DATA

[227] As described above, Applicants have recognized many novel methods that
utilize data regarding product inventory in a vending machine and / or a relative
positioning of a product within a vending machine, to facilitate sales at the vending
machine. For example, in one embodiment a determination that a unit of a first
product is located in a first position of a receptacle of a vending machine (e.g., is
the next product immediately available for vending from the receptacle) may cause
one or more subsequent determinations and / or events at the vending machine.

For example, the event may be a change in an indicator of information associated
with the receptacle. In a more particular example, an event may comprise a change
in a price associated with the receptacle. In another more particular example, an
event may comprise a change in an indi cator (e.g., LED light) of an availability of
the first product for inclusion in a package offer. In another embodiment, a
determination that a unit of a second product is located within a receptacle of the

vending machine but not currently available for immediate vending (e.g., the unit
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is not located in a first position of any receptacle) may cause one or more
subsequent determinations and / or events. For example, a determination that no
unit of a second product is available for immediate vending may cause a
determination of whether one or more offers should be output to facilitate the
second product being made available for immediate vending. FIGS. 13A and 13B
through FIG. 16 illustrate some exemplary methods of utilizin.g product inventory
and relative product positioning data, in accordance with some embodiments of the

present invention.

[228] In one embodiment, an advertisement or other promotion may be stored in
a memory of the vending machine and / or a memory accessible to the vending
machine. The advertisement or promotion may be associated with a particular
product. Further, the output of the advertisement or promotion may be dependent
on a positioning of the product within the vending machine. For example, in one
embodiment an advertisement for a product may be output (e. g., via an LCD
screen or other output device of the vending machine) when no unit of the product
is located in a first position of a receptacle. For example, an operator of the
vending machine or manufacturer of the product may find it desirable to advertise
the product when it is not currently immediately available for vending, to promote
awareness of the presence of the product within the vending machine even if no
unit of the product is located in a first position of a receptacle. In another
embodiment, an advertisement for a product may be output omly if a unit of the

product is located in a first position of a vending machine.

[229] In one embodiment, a menu of products available for immediate vending
(e.g., a menu on a touch-screen via which customers select products for purchase)
may be updated based on which products are located in first positions of the
receptacles of the vending machine. For example, the menu 1may be updated as
appropriate to only display icons for the products units of whiich are currently

located in first positions of the receptacles.

[230] As described herein, in one or more embodiments the product inventory

data available in accordance with embodiments of the present invention may be
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used to determine whether the vending of one or more units of product should be
facilitated in some manner. For example, it may be determined that the vending of
a first unit of product is a pre-condition to the vending of a second unit of product.
In one embodiment, the first unit may be a unit of a first product while the second
unit may be a unit of a second product. For example, units of a first product may
be located in front of units of a second product in a given receptacle and thus
“plock” the units of the second product. Thus, the vending of the units of the first
product is a pre-condition to the vending of a unit of the second product. A first
unit of product that renders a second unit of product unavailable for immediate
vending by obstructing the vending path (e.g., by being located in a position in
front of the second unit of product) is referred to as a “blocking” product or unit of
product herein. Similarly, the second unit of product that is unavailable for
immediate vending due to obstruction by the first unit of product is referred to as a

“blocked” product or unit of product herein.

[231] In one or more embodiments of the present invention, product inventory
data may be utilized to determine whether making one or more units of a blocked
product available for immediate vending should be accelerated. Such an
acceleration may be accomplished, for example, by promoting the vending of one
or more units of a blocking product. For example, it may be determined whether a
promotion for the blocking product should be output, in order to increase the rate

of sale of units of the blocking product.

[232] In one embodiment, a price for a blocked product may be raised if, for
example, the blocked product is not available for immediate vending from another
receptacle and / or a demand for the blocked product is greater than the demand For
the blocking product. For example, a unit of a blocked product that is normally
offered for sale for $0.75 may be offered to a customer for $1.00. The raise in fhe
price may be implemented, for example, if it is determined that the blocking
product is to be vended without being sold (e.g., by being vended into a locked
compartment of the vending machine such as a designated partition of the delivery
bin, designated to hold vended products that have not been sold to customers). The

raise in price may be due to, for example, the foregone opportunity to sell the uniit
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of the blocking product for the time being. Thus, in one embodiment, a customer
may be enabled to purchase a blocked product by paying a premium for the
blocking product.

[233] Various variables may be utilized in determining whether the vending of a
blocking product should be facilitated in an attempt to make the blocked product
available for sale. In general, it may be determined whether it would be more
advantageous to an operator of the vending machine for the blocked product to be
available for immediate vending (at the current time or a future time) rather than
the blocking product being available for immediate vending. If'so, a promotion for
the blocking product may be constructed and output, as described in detail below.
For example, the blocking product may be offered at a discount, as a free bonus

product, or as part of a package of products.

[234] As described herein, whether it is advantageous to an operator of a vending
machine to have a product available for immediate vending, or whether it is
advantageous to an operator of a vending machine to promote the vending of a
blocking product, may be based on various factors. Such factors include, for

example:
(1) profitability of the blocked product and / or the blocking product,
(ii)  ademand for the blocked product and / or the blocking product,

(iiiy  arate of sale (e.g., an ideal product velocity and / or an actual
product velocity) for the blocked product and / or the blocking

product,

(iv)  acurrent time and / or a time of the next expected refill of the

vending machine,

v) an expected rate of sale over a predetermined time for the blocked

product and / or the blocking product,

(vi)  an expiration date of the blocked product and / or the blocking
product,
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(vil)  acustomer’s selection or indication of a desire to purchase the

blocked product, and / or

(vill) an availability of the blocked product and / or the blocking product

from receptacles other than the receptacle being considered.

[235] In one illustrative example, with reference to elements 1050 and 1055 of
FIG. 10A, assume that product “P-103-91” is selling at a higher than expected rate
during a fill period (e.g., the actual product velocity is greater than the ideal
product velocity). As illustrated in table 1000 of FIG. 10A, a unit of product “P-
103-91” is located in Position 1 of Row 4, Column 3. Thus, this unit of product
“P-103-91” is available for immediate vending. One of two additional units of
product “P-103-91" is located in Positions 2 and 3, respectively, of Row 4, Column
3. However, these two units are blocked by a unit of product “P-894-31”. It
should be noted that units of product “P-103-91” are not located in any other
positions of the vending machine in question, as illustrated in table 1000. In such a
circumstance, a subroutine may be executed to determine whether the vending of
the unit of product “P-894-31"" should be facilitated in some manner, in order to
make the units of product “P-103-91” located behind it available for vending
sooner than they may be available absent the promotion. The subroutine may
include, for example, determining a rate of sale of the blocking product (product
“P-894-317). For example, if the rate of sale of the blocking product is below a
predetermined threshold (e.g., below the ideal product velocity for product “P-894-
31” and / or below the actual product velocity of product “P-103-91"), then it may
be determined that the vending of product “P-894-91” should be facilitated. In
other words, it may be determined that sales of the blocking product(s) of the first
receptacle should be promoted in order to decrease the likelihood of unavailability
of the blocked product at the time that the units of the blocked product from the

second receptacle are sold out.

[236] A subroutine to determine whether a vending of a blocking product should
be facilitated may be initiated, for example, when one or more predetermined

conditions is satisfied by a state of product inventory of the vending machine.
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Examples of such predetermined conditions include, for example, that a product

that is:

(¥

(i1)
(iii)

(iv)

O

currently selling at a rate above a predetermined rate (e.g., above

an expected or predicted rate); and / or
a blocked product in another receptacle; and / or

sold out from a receptacle of a vending machine (e.g., the
subroutine is launched when the last unit of the product is

vended from the receptacle); and / or

close to being sold out from a receptacle of a vending machine
(e.g., less than a predetermined number of units of the product

remain in the receptacle); and / or

expected to be sold out from a receptacle of a vending machine
before another unit of the product is expected to become
available for immediate vending from another receptacle (e.g.,
based on current rates of sale of the blocked product and / or the
blocking product, based on outstanding subscriptions to the

blocked product and / or the blocking product).

[237] It should be noted that various data, referred to as Optimal Product

Inventory Management (OPIM) data, which may be utilized in the determination

of whether a vending of a product should be facilitated, may be accessible to a

vending machine in accordance with embodiments of the present invention. Such

data may be accessible, for example, by being stored in a memory of the vending

machine, a memory of a peripheral device associated with the vending machine, an

RFID tag, a memory of a controller in communication with the vending machine, a

memory of a peripheral device controller, or a combination thereof. Such data may

include, for example:

an expected product velocity for a product available for sale

within a vending machine,
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(i)  an actual product velocity of a product available for sale

within a vending machine,

(iii)  acost to the operator of the vending machine of a product

available for sale within a vending machine,

(iv)  aminimum acceptable price (or highest acceptable discount)
for a product available for sale within a vending machine,

and / or

(v) a profitability of a product to an operator of the vending

machine.

[238] A more detailed description of such data and how such data may be
obtained and u§ed, may be found in commonly-owned U.S. Patent Application
Serial No. 10/855,247 entitled “Method and Apparatus for Managing Vending
Machine Offers”, filed May 27, 2004 in the name of Walker et al., which was

previously incorporated by reference herein for all purposes.

[239] Referring now to FIGS. 13A and 13B, illustrated therein is a process 1300
for vending a product from a vending machine, in accordance with one or more
embodiments of the present invention. Process 1300 initiates with step 1305, in
which the vend process begins. Step 1305 may be triggered by, for example, an
action of a customer of the vending machine. For example, a customer’s input of
payment into the vending machine (e.g., coins, bills, tokens, a code, an account
identifier, a customer identifier, etc.) may trigger step 1305. In another example, a
customer’s indication of a desire for a product may trigger step 1305. In yet
another process, a determination of a customer’s proximity to the vending machine

(e.g., via a motion detector) may trigger step 1305.

[240] In step 1310, a selection of a product is received. For example, a customer
may indicate an identifier of a receptacle, thus indicating a selection of the unit of
the product which is next available for vending from the receptacle. In another
example, a customer may indicate a desired product by selecting a representation

of the desired product from a menu of choices. For example, a display screen or
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menu of bezels may be provided to the customer, the display screen or menu
indicating various products available for sale from the vending machine. In one
embodiment, a selection of a product may be received from a remote customer
device (e.g., a personal computer communicating with the vending machine over a
network). In one embodiment, a selection of a product may be received wirelessly
(e.g., aportable device may ’;ransmit the selection via a wireless protocol such as

Bluetooth™).

[241] A determination of whether a unit of the selected product is available for
immediate vending is performed in step 1315. For example, step 1315 may
comprise determining whether a unit of the selected product is located in a first
position of a receptacle of the vending machine. Such a determination may
comprise, in one embodiment, querying a product inventory database based on an
identifier associated with the selected product. The determination may further
comprise determining whether any one of the positions in which units of the
product are located is a first position of a receptacle. For example, a product
inventory database may store an indication of which positions are first positions
(e.g., the database may include a flag for each position that is a first position and /
or a vending machine may be programmed to recognize a first position based on a

format of the position identifiers).

[242] Ifitis determined, in step 1315, that a unit of the selected product is
available for immediate vending, the process continues to step 1320, in which it is
determined whether the minimum payment required to purchase the selected
product has been received. For example, it may be determined whether the amount
of coins, bills or tokens provided by the customer is at least equal to the price of
the selected product. In another example, it may be determined whether a code,
account identifier or other identifier provided as payment is sufficient to cover the
price of the selected product. If the minimum payment has been received, the
process continues to step 1345 (FIG. 13B). Otherwise, the process continues to
step 1325, in which a prompt for the required additional payment is output. For
example, a message or other indication may be output. The message or other

indication may inform the customer of the need for more payment, an additional
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amount o f payment required and / or of the insufficiency of the payment already

provided.

[243] If, in step 1315, it is determined that a unit of the selected product is not
available for immediate vending, the process continues to step 1330. In step 1330
it is determined whether a unit of the selected product is to be made available for
vending. This determination may involve, for example, determining an identity of
the one or more units of product that may be positioned in front of the selected
product in a receptacle (e.g., by querying a product inventory database based on
the position identifier(s)). In one embodiment, the determination may further
involve d etermining whether the unit(s) of product located in front of the unit of
the selected product may be offered as a package to the customer, the package
including the unit of the selected product. In another embodiment, the
determination may further involve determining whether the unit(s) of product
located in front of the unit of the selected product may be offered as a free gift or
bonus to the customer with the purchase of the unit of the selected product. In one
or more embodiments, the determination of whether a unit of the selected product
is to be made available for sale may be based on any or all of the OPIM data with

respect to the selected product and any products blocking the selected product.

[244] If, in step 1330, it is determined that a unit of the selected product is not to
be made available for vending, the process 1300 continues to step 1335, in which
an indication of the inability to vend a unit of the selected product is output. For
example, a text or audio message may be output to a customer via one or more

output devices of the vending machine or of a peripheral device.

[245] If, in step 1330, it is determined that a unit of the selected product is to be
made available for vending, the process continues to step 1340. In step 1340 an
event to facilitate the availability of the unit of the selected product is caused. For
example,, step 1340 may comprise outputting an offer to the customer. The offer
may comprise, for example, an offer for a package comprising a unit of the
selected product and the unit(s) of other product located in front of the unit of the

selected product, for a package price that is less than the sum of the retail prices of
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the products included in the package. In one embodiment, step 1340 may comprise
vending of the unit of the selected product and the unit(s) of product located in
front of the unit of the selected product. The vending may, in one embodiment, be
accompanied by an output of a message that informs the customer that the unit(s)

of product located in front of the unit of the selected product are being provided to

the customer as a free bonus or gift, or that the customer has randomly won the

unit(s) of product located in front of the unit of the selected product.

[246] In one embodiment, causing an event to facilitate making a blocked product
available for vending may comprise contacting an operator of the vending machine
and informing the operator of the desirability of removing the blocking product
from the receptacle. For example, a message (e.g., e-mail, pager message, etc.)
may be output to the operator via a communication network. In one embodiment,
the operator may be informed of the desirability of switching the units of the
blocked product and the blocking product such that the blocked product becomes
the blocking product.

[247] The process then returns to step 1315, in which it is again determined
whether a unit of the selected product is available for immediate vending. For
example, if step 1340 comprised an output of an offer for a package of products,
step 1315 may comprise determining whether the customer accepted the offer. In
another example, if step 1340 comprised providing the unit(s) of product located in
front of the unit of the selected product as a bonus, gift or prize, step 1315 may

comprise determining whether the unit(s) or product have in fact been vended.

[248] Ifitis determined, in step 1315, that a unit of the selected product is
available for immediate vending, the process 1300 continues to step 1345 (FIG.
13B). In step 1345, the receptacle of the unit of the selected product to be vended
is determined. In step 1 350 the unit of the selected product is vended.

[249] The receptacle inventory data is then updated, in step 1355, to reflect the
vending of the unit of the selected product (and, if appropriate, the vending of the
unit(s) of product that had been located in front of the vended unit of the selected

product). For example, the product inventory database associated with the vending

72



WO 2006/036153 PCT/US2004/033038

10

15

20

25

machine from which the unit(s) of product had been vended may be updated to

reflect the new positioning of units of product as a result of the vending.

[250] In one embodiment, a transaction database associated with the vending
machine is also updated. For example, a new record may be created in the
transaction database, the record storing data related to the vending of the unit of the

selected product.

[251] Instep 1360 it is determined whether any change is due to the customer.
For example, in an embodiment where a customer provided a code as payment for
the selected product, determining whether any change is due may comprise
determining whether any additional funds are associated with the code or a
determination of whether a number of units remain available for purchase with the
code. In an embodiment where a customer provided coins, bills and / or tokens as
payment for the selected product, step 1360 1may comprise determining whether the
monetary amount represented by the coins, bills or tokens provided by the

customer exceeds the payment required for the transaction.

[252] If, in step 1360, it is determined that change is due, the process continues to

step 1365. Otherwise, the process ends at step 1370.
!

[253] In step 1365 the appropriate amount of change is provided to the customer.
For example, an account associated with the customer may be credited. In another
example, a new code may be output to the customer. In yet another example,
coins, bills and / or tokens may be output to the customer. Once the appropriate

amount of change is provided, the process enads at step 1370.

[254] In one embodiment, a customer may be enabled to indicate a desire to
purchase a product not available for immediate vending (e.g., a product no unit of
which is located in a first position of any receptacle). In such an embodiment, an
effort may be made to provide the product to the customer. For example, a
package deal offer may be output to the customer, offering the customer a unit of
the desired product along with any units of any blocking products for a package

price. In another example, the customer mazy be enabled to provide contact
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information (e.g., an e-mail address). This contact information may be stored in
association with the product identifier. The contact inform ation may be utilized to
inform the customer of the availability of the product once a unit of the product 1s
available for immediate vending. In one embodiment, the unit of the desired
product may be reserved for the customer for a predetermined period of time. For
example, in one embodiment a code may be provided to the customer for which the
unit of product is reserved. The customer may input the code into the vending

machine in order to cause the unit to be vended.

[255] Referring now to FIG. 14, illustrated therein is a process 1400 for updating
an indicator associated with a receptacle of a vending machine. As described
above, an indicator may comprise a message output via an output device of a
vending machine or a peripheral device, indicating information to a customer of
the vending machine. For example, an indicator may comprise an LED light that,
depending on whether it is lit, informs the customer of the availability of a unit of a
product for inclusion in a package of products (e.g., if the Light is lit, the product is
available). In another example, an indicator may comprise a price display (e.g., an
LED display or LCD screen) that informs the customer of a price at which a unit of
a product is being offered for sale. For purposes of illustrating the process 1400,

the latter indicator will be used.

[256] Process 1400 begins with step 1405. For example, a vending of a unit of a
product may cause process 1400 to be initiated. In step 14-10 a receptacle of the
vending machine is determined. Step 1410 may comprise, for example,
determining the receptacle of the vending machine from which a unit of a productl
was just vended. In another example, the process 1400 may be performed
periodically or substantially continuously. In such an embodiment, the device
performing process 1400 may perform the process 1400 for each receptacle of the
vending machine in a certain order. Accordingly, step 1410 may comprise
determining the next receptacle to be reviewed in the ordex programmed into the
vending machine. Determining the receptacle may comprise determining the

identifier of the receptacle.
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[257] Instep 1415, the next product available for immediate vending from the
receptacle is determined. For example, the identity of the product a unit of which
is located in the first position of the receptacle may be determined. In one
embodiment, a product inventory database may be queried for the identity of the
product in the first position of the receptacle. In another embodiment, an RFID tag
of the product in the first position may be communicated with to determine thae

identity of the product.

[258] In step 1420 the price of the product available for immediate vending_ from
the receptacle is determined. In one embodiment, a product price database muay be
accessed to determine the price associated with the product determined in step
1415. In another embodiment, a product inventory database may store a pric e for
the product and thus the price may be retrieved from the product price database. In
yet another embodiment, a product RFID tag may store a price for the producst and

thus the price may be determined by communicating with the RFID tag.

[259] Instep 1425 the price currently displayed as associated with the receptacle
may be determined. For example, in one embodiment a vending machine may
have access to a table of receptacles located within the vending machine and the
respective price currently being displayed as associated with each receptacle- Such
a table may be stored, for example, in a memory of the vending machine, a

memory of a peripheral device and / or a memory of another device. Typically, the
price displayed as associated with a receptacle is the price for the unit of the

product currently located in the first position of the receptacle.

[260] The price determined in step 1420 is then compared to the price determined
in step 1425. If the price determined in step 1420 is the same as the price
determined in step 1425, then no change in price is necessary or desired and the
process continues to step 1440. If the price determined in step 1420 is differenf

from the price determined in step 1425, the process continues to step 1435.

[261] In step 1435 the price displayed as associated with the receptacle
determined in step 1410 is changed to be the price determined in step 1420. For

example, a memory of the vending machine may be updated to reflect this change.
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In one embodiment, the table of receptacles and associated prices (described with
respect to step 1425) may be accessed and the record of the receptacle determined
in step 1410 may be updated to reflect that the receptacle is currently associated
with the price determined in step 1420. Step 1435 may further comprise changing
the data being output via an output device associated with the receptacle, the
output device outputting the current price associated with the receptacle. For
example, in one embodiment each receptacle is associated with an LED display
that outputs the price for the product next available for vending from the
receptacle. In such an embodiment, step 1435 may comprise causing the LED

display to display the price determined in step 1420.

[262] Once the price for the receptacle is changed in step 1435, the process 1400
continues to step 1440, in which it is determined whether the price update process
should continue. If, for example, the process 1400 had been initiated due to a
vending of a unit of a product from a particular receptacle, it may be assumed that
there is no further need to continue the price update process. If, in another
example, the process 1400 is to be performed on a periodic basis for all receptacles
in the vending machine, the step 1440 may comprise determining whether all
receptacles had been updated and, if not, which receptacle should be evaluated
next. Ifitis determined that the price update process should continue, the process
1400 returns to step 1410, in which step another receptacle is determined. If, on
the other hand, it is determined that the price update process should not continue,

then the process 1400 ends.

[263] in one embodiment, a price is not displayed for a receptacle. Instead, the
price is determined from memory in response to a customer’s inquiry. For
example, a device (e.g., vending machine) may receive a price inquiry for a
particular receptacle. In response, the device may determine the unit of product
currently stored in the first position of the receptacle. The device may then
determine the price associated with the unit of product (e.g., by accessing the price
database and based on an identifier of the product). Accordingly, the device may
utilize product inventory data to determine an identity of a product a unit of which

is currently stored in a first position of a receptacle identified by a customer and
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determine the price thereof. In such an embodiment, for example, step 1435 may
comprise storing in a memory the price for the product next available for
immediate vending. For example, in addition or in lieu of pricing information for
products being stored in a price database, a vending machine may cache a price
corresponding to a product or otherwise temporarily store the price (e.g., in RAM,

volatile memory, flash memory, etc.).

[264] Referring now to FIG. 15, illustrated therein is an exemplary process 1500
that utilizes product inventory data to cause an event to facilitate vending of a
blocking product in an attempt to make a blocked product available for immediate
vending (at the current time or a future time). Process 1500 begins with step 1505,
in which the vend facilitation process is initiated. As described above, in one or
more embodiments it may be determined that the vending of a blocking product
should be facilitated in an attempt to make one or more units of a blocked product
available for immediate vending. For exainple, it may be determined that a
customer desires a unit of a blocked product and this determination may cause the
vend facilitation process to be initiated. In another example, it may be determined
that units of a product that is a blocked product in a first receptacle, while currently
available for immediate vending from a second receptacle, are soon expected to be
sold out from the second receptacle (e.g., based on a current rate of sales for the
product). This is another example of a det‘y'ermination that may cause the vend
facilitation process to be initiated. It should be noted that, in one embodiment, an
occurrence of one or more of the predetermined conditions listed in the example

immediately above may cause the vend facilitation process to be initiated.

[265] Instep 1510, the blocked product is determined. This may comprise, for
example, identifying the units of the blocked product and the position(s) thereof. It
may also comprise determining the receptacle in which the blocked product is

located.

[266] In step 1515, the blocking product is determined. This may comprise, for
example, querying the product inventory database for the identity of any product
that is Jocated in the positions of the receptacle of the blocked product that are
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located in front of the positions in which the units of the blocked product are

located.

[267] In step 1520, it is determined whether an attempt should be made to
accelerate the time at which the blocked product is available for immediate
vending. In other words, it is determined whether the vending of the blocking
product should be facilitated. This determination may comprise, for example,
taking into account any and all of the OPIM data described above (e.g., rate of sale
of the blocking product and / or the blocked product, profitability to the operator of
the blocked product and / or the blocking product) as well as any additional data
deemed appropriate. Ifit is determined that the vending of the blocking product
should not be facilitated (e.g., because the current demand or product velocity for
the blocking product is greater than the current demand or product velocity for the

blocked product), the process ends. Otherwise, the process continues to step 1525.

[268] In step 1525 a promotion for the blocking product is output. For example,
an offer to sell the blocking product at a discount (e.g., a predetermined discount
stored in memory) may be output. In another example, if there is only one unit of
the blocking product in front of a unit of the blocked product, an offer for a
package of the unit of the blocking product and a unit of the blocked product may
b‘e output. For example, the two units may be offered for a package price that is
less than the sum of the retail prices of the individual units. A vending machine

may have access to many different rules for determining what type of promotion

'should be output and for constructing a promotion instance. Commonly-owned

U.S. Patent Application Serial No. (03-039), previously incorporated by reference
herein, describes various methods of determining a type of promotion and of

constructing a promotion instance.

[269] Ii should be noted that, in one embodiment, a device other than the vending
machine may determine whether to output a promotion for a blocking product,
determine the promotion type, and / or construct the promotion instance. For
example, a controller in communication with a vending machine (or a peripheral

device associated with a vending machine) may perform any or all of these
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determinations. The vending machine may then, in one embodiment, be directed \
to perform one or more activities based on these determinations. For example, the
vending machine may be directed to output a promotion instance, change a price
associated with a receptacle of the vending machine, etc. It should further be noted
that any of the determinations described herein may be performed by a device
other than a vending machine, in addition to, in conjunction with, or instead of

being performed by the vending machine.

[270] Referring now to FIG. 16, illustrated therein is an example process 1600
that may be performed after each vending of a product from a vending machine.
The process 1600 begins with step 1605, in which the vended product is
determined. For example, a product identifier that identifies the vended product
may be determined. A position and / or receptacle from which the product was

vended may also be determined.

[271] Instep 1610 it is determined whether a minimum or predetermined number
of units of the vended product are still available for immediate vending. For
example, it may be determined whether a unit of the vended product is located in a
first position of any receptacle of the vending machine. In one embodiment, it may
further be determined whether a minimum number of additional units of the
vended product are located in series behind the unit located in the first position.
The determination of step 1610 may be performed by querying a product inventory
database based on the product identifier determined in step 1605.

[272] For example, referring to elements 1040 and 1045 of FIGS. 10A and 10B,
assume that process 1600 is performed upon the vending of the unit of product “P-
555-43” from Position 1 of Row 1, Column 3. Step 1610 may comprise
determining whether a unit of product “P-555-43” is still available for immediate
vending. A review of the example data in the table 1000 indicates that it is. A unit
of product “P-555-43" is located in Position 1 of Row 1, Column 4.

[273] Returning to process 1600, if it is determined in step 1610 that a unit of the

vended product is still available for immediate vending, the process ends. If, on
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the other hand, it is determined that a unit of the vended product is not available for

immediate vending, the process continues to step 1615.

[274] Instep 1615 it is determined whether a unit of the vended product can be
made available for immediate vending (or whether an attempt to accelerate the
time at which the unit will be available for immediate vending can be made). This
determination may comprise, for example, determining whether a unit of the
vended product is located in any position of the vending machine. Such a
determination may be performed by querying a product inventory database based
on the product identifier of the vended product. In one embodiment, the
determination of step 1615 may comprise determining whether less than a
predetermined or maximum number of units are blocking the unit of the vended

product.

[275] Ifitis determined, in step 1615, that a unit of the vended product can be
made available, the process 1600 continues to step 1620. Otherwise, the process
ends. In step 1620 it is determined whether a unit of the vended product should be
made available for immediate vending (or whether an attempt should be made to
accelerate a time at which a unit of the vended product will be available for
immediate vending). In one embodiment, step 1620 may comprise determining
whether a promotion for the blocking products that are positioned in front of the
unit of the vended product should be output. This determination may be based on,
for example, any or all of the OPIM data described above, or any other data
deemed appropriate. For example, step 1620 may comprise determining whether it
would be more profitable to an operator of the vending machine to promote the
blocking product in an attempt to make the blocked product available for vending
or whether it would be more profitable to the operator to sell the blocking product

at the current or retail price.

[276] Ifitis determined, in step 1620, that a unit of the vended product should be
made available for vending, the process continues to step 1625. Otherwise, the
process ends. In step 1625, an event to facilitate the making of the unit of the

vended product available for immediate vending is caused. For example, a price of
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the blocking product may be reduced. In another example, the blocking product
may be made available for inclusion in a package with a popular product. In yet
another example, one or more units of the blocking product may be provided to a
customer as a bonus, gift or prize. In yet another example, one or more units of the
blocking product may simply be vended. In yet another example, one or more
units of the blocking product may be vended into a designated compartment of the
vennding machine (e.g., a locked compartment that is accessible only to the operator
of the vending machine and / or only to a customer having a code allowing access

to the compartment).

[277] 1t should be noted that some of the processes described herein comprise a
subroutine that utilizes product inventory information in response to an event
initiated by a customer (e.g., an indication that a customer desires to purchase a
particular product, a vending of a unit of a product, etc.). Other processes,
however, utilize product inventory data and OPIM data in a proactive manner (i.e.,
in anticipation of expected future needs) and not necessarily in response to a
specific event. For example, process 1500 (FIG. 15) is a process that may be

performed on a periodic, non-periodic or continuous basis and need not be

triggered by a particular event at the vending machine. In another example, a

process may entails a continuous, periodic or non-periodic evaluation of OPIM
data for products available for sale from a \{ending machine and utilization of the
data to determine whether an event to facilitate vending of one or more products
should be initiated. Accordingly, a subroutine may be utilized to promote sales of
a blocking product in order to accelerate the time at which a unit of a blocked
product is available for immediate vending, even when a unit of the blocked
product is currently available for immediate vending from a second receptacle. For
example, it may be determined that sales of the blocking product(s) of the first |
receptacle should be promoted in order to decrease the likelihood of unavailability
of the blocked product at the time that the units of the blocked product from the

second receptacle are sold out.

[2778] It should be noted that various specific uses of the product inventory

information have been described herein. However, the scope of the present
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invention is not limited to the uses explicitly described. A person of ordinary skill
in the art, upon reading the present disclosure, will recognize other uses of product

inventory data that are within the spirit and scope of the invention.

[279] For example, because conventional vending machines do not have access to
product inventory information as described herein, the conventional vending
machines continue to attempt to vend a product from a receptacle even when there
is no inventory in the receptacle if a customer selects the receptacle. For example,
assume a conventional vending machine having a helix dispensing mechanism has
dispensed all the products from row “A1” such that row “Al1” is currently empty.
A customer approachin g the vending machine may visually recognize that row
“A1” is empty and thus not attempt to purchase a product therefrom. However, the
conventional vending maachine has no means of determining that row “A1” is
empty. The conventional vending machine simply attempts to vend a unit of
product from whichever row a customer identifies. Thus, if the customer were to
input payment and identify row “A1” as the row from which a unit of product
should be vended, the conventional vending machine will initiate the motor of the
helix of row “A1” in an attempt to vend a unit of product therefrom. For example,
a customer may intend to purchase a product from row “A2” but inadvertently
identify row “A1” to the machine (e.g., by actuating the inappropriate keys on a
keypad of the vending machine). This may result in frustration to the customer.
For example, the vending machine may initiate the motor of the helix of row “Al”,
accept the customer’s payment, and have no manner of determining that no unit of
pfoduct was in fact output to the customer. This unsuccessful attempt to vend a
product from an empty row also results in unnecessary wear and tear on the
dispensing mechanism. of the vending machine and usage of the vending machine’s
resources (e.g., processing power, electricity). The product inventory information
described herein, if accessible to a vending machine, would allow the vending
machine to effectively or actually “turn off” a receptacle (e.g., make it unavailable
for vending until it is restocked with product), thus avoiding the disadvantages

described above.
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5. METHODS OF INPUTTING PRODUCT DATA

[280] Various means may be employed for providing product data to a memory
accessible to a vending machine in accordance with embodiments of the present
invention. In one embodiment, an operator of a vending machine may locally
input the data using an input device of the vending machine at a time of servicing
the vending machine. For example, an operator may use a keypad, touch-screen,
bar code scanner or USB port to input the information to the vending machine
while the operator is servicing the vending machine. In another embodiment, the
product inventory data may be communicated remotely to the vending machine
(e.g., downloaded over a communication network) from another device such as a
controller, peripheral device, peripheral device controller, another device, or a

combination thereof.

[281] Referring now to FIG. 17, a process 1700 illustrates an exemplary process
via which product inventory information may be provided to a memory accessible
to a vending machine. Process 1700 begins with step 1705, in which the load
process is initiated. Step 1705 may be performed in response to an indication from
an operator of a vending machine (e. g., the operator may open avservice door of the
vending machine, input a code (e.g., a bar code) that initializes the process, etc.).
In another embodiment, step 1705 m.ay be performed in response to receiving an
electronic communication from a device. For example, a device may communicate
product inventory information via a nnetwork or the product inventory information

may be downloaded via a USB port from a portable device of the operator.

[282] Instep 1710, areceptacle idemtifier is received. In one embodiment, an
operator of a vending machine may scan a bar code associated with the receptacle,
thus indicating the receptacle identifier. For example, each receptacle may have a
bar code affixed thereto, the bar code encoding a unique identifier of the
receptacle. In another embodiment, an operator manual may include a bar code for
each receptacle and the operator may’ scan the appropriate bar code to indicate the
receptacle the operator desires to input product inventory information for. The

example Operator Manual, provided below in Section 7, illustrates examples of bar
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codes usable for such a purpose. In another emboditment, step 1710 may comprise
determining an identifier of a receptacle which is currently being loaded with
products or otherwise updated, without an explicit provision of a receptacle
identifier. For example, a vending machine may serase that a receptacle has been
removed or repositioned or has had a unit of a product placed therein and
determine the receptacle identifier thereof. In yet another embodiment, an operator
may indicate a receptacle identifier via another input device (e.g., a keypad, a

touch-screen, a microphone, etc.).

[283] Instep 1715, a product identifier is received. The product identifier may
comprise, for example, a Universal Product Code (_UPC), a description of the
product, a brand name or trademark name of the pro duct, and / or another type of
identifier that uniquely identifies a product. In one embodiment, receiving a
product identifier comprises receiving a bar code scanned by a bar code reader
associated with the vending machine. The bar code reader may comprise, for
example, a hand-held bar code scanner operated by the operator. In another
embodiment, receiving a product identifier comprises receiving a typed-in product
identifier that is input via a keypad or touch-screen of the vending machine. In
another embodiment, receiving a product identifier comprises reading the

information of an RFID tag of a unit of product inpuit to the vending machine.

[284] In step 1720 a number of units of the product identified in step 1715 is
received. In one embodiment, an operator may scan a bar code representing the
number of units being loaded into the receptacle (e. g., as illustrated in the
exemplary Operator Manual described below in Section 8). In another
embodiment, an operator may input a number of units using a keypad, touch-
screen or microphone of a vending machine. In yet another embodiment, the
receptacle may be equipped with one or more sensors for detecting units of product
positioned in the receptacle. For example, a vending machine may be equipped
with one or more pressure sensors or optical sensors (e.g., for each position of the
receptacle) and may thus determine the number of uinits based on the data gathered

by such sensors. In yet another embodiment, the nuumber of units may be
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determined based on the RFID tags of the units of products loaded inato the

machine.

[285] It should be noted that, in one embodiment, a vending machime may be
equipped with a bar code scanner for each receptacle of the vending machine. In
such an embodiment, the bar code of each unit of product may be awtomatically
read by the bar code reader as the unit is being placed into the vending machine.
Thus, the vending machine may determine the product identifier, nuamber of units,
and order of loading of each unit by scanning and tracking the bar codes of the

loaded units.

[286] In step 1725, the price of the product identified in step 1715 (and thus the
price for each unit of the product, in accordance with one or more ermbodiments) is
determined. In one embodiment, the operator may input the price for the product
(e.g., by scanning a bar code, typing in the price via a keypad or touch-screen,
speaking the price, etc.). In another embodiment, the price may be determined
from a price database based on the product identifier received in step 1715. The
price may be input to the price database or otherwise determined at a different time

than during the execution of process 1700.

[287] Instep 1730, the data determined in steps 1710 through 1725 is stored in a
product inventory database. In one embodiment, if a price was received in step
1725, the price may be stored in a price database in addition to or in stead of being

stored in a product database.

[288] Instep 1735, it is determined whether an additional product is being loaded
into the receptacle identified in step 1710. For example, it may be determined
whether an identifier of another product has been input, before an idenéiﬁer of
another receptacle has been input. In one embodiment, the operator may be
queried as to whether another product is to be loaded into the receptacle. In one
embodiment, if an identifier of another product is received before an1 identifier of
another receptacle is received, the operator may be asked to confirma that the next
product is being loaded into the same receptacle. In one embodimemnt, the operator

may be required to input a receptacle identifier in conjunction with each product
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identifier. Thus, if the operator is loading another product into the same
receptacle, the operator may simply provide the same receptacle identifier as was
provided for the previous product. If it is determined that an additional product is
being loaded into the receptacle, the process returns to step 1715, in which another

product identifier is received. Otherwise, the process continues to step 1740.

[289] In step 1740 it is determined whether an additional receptacle is being
loaded with products (or whether product inventory information is being updated
for another receptacle). For example, an identifier of another receptacle may be
received. In one embodiment, an operator may be queried as to whether product
inventory information is to be loaded and / or updated for another receptacle. If it
is determined that another receptacle is being loaded and / or updated, the process
returns to step 1710, in which a receptacle identifier is received. Otherwise, the

process ends.

[290] It should be noted that, although the product inventory information is
described with respect to process 1700 as being received a portion at a time (e.g., &
receptacle identifier, then a product identifier, then a number of units of product),
the various product inventory data may be received substantially simultaneously.
For example, a product inventory table storing the appropriate information may be

downloaded to the vending machine.

[291] In one embodiment, product inventory information may be transmitted
electronically to a vending machine or a peripheral device of a vending machine.
For example, the product inventory information may be downloaded to a memory
accessible to the vending machine via a communication network. For example, the
information may be downloaded from a remote controller, such as controller 605
and / or peripheral device controller 660. In another embodiment, the informatiora
may be downloaded from a portable device of the operator via a communication
port of the vending machine or a peripheral device of the vending machine (e.g.,

via a USB port).

[292] In an embodiment in which product inventory information is transmitted

electronically, an operator of the vending machine may be provided with a printed
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version of the product inventory information. For example, the printed version
may include the number of units of each product to be loaded into the vending
machine or that is stored in the vending machine and / or the location of the units
(e.g., five units of a first product are to be loaded into the first five positions of a
first identified receptacle, and five units of a second product are to be loaded into
the last five positions of a second identified receptacle). In another embodiment,
the vending machine or peripheral device of the vending machine may prompt the
operator as to how to load the vending machine. For example, based on the
product inventory information received electronically, the operator may be
prompted via an output device such as an LCD screen to load, for each receptacle,
a particular number units of respective particular products and the relative
positioning of the products (e.g., to load five “Diet Pepsi™ cans into the first five
positions of tray Al, five “Caffeine Free Pepsi™” cans into the last five positions

of tray A2, ten cans of Canada Dry™ Ginger Ale into tray A3, etc.).

[293] Further, in either the embodiment of process 1700 or the embodiments in
which the product inventory data is transmitted electronically, the operator of the
vending machine may be requested to confirm that the stored product inventory
information matches the actual inventory of the vending machine. For example,
such a confirmation request may be output to the operator at the end of the loading
process (e.g., once the operator indicates that the loading of the vending machine is
complete). For example, the operator may be requested to confirm, for each
receptacle, (i) the products stored in the receptacle, (ii) the number of units of each
such product, (iii) the relative positioning of the units of each such product (e.g.,
the units of a first product are located in front of the units of a second product) and
/ or (iv) the specific position each individual unit of product is located in. In one
embodiment, a touch-screen of the vending machine may output confirmation
queries for each receptacle. In another embodiment, audio prompts may be output

to the operator.

[294] Referring now to FIG. 18, illustrated therein are various display screens
1800 through 1815 that may be displayed to an oiaerator of a vending machine, in

accordance with one embodiment. The various display screens may be displayed,
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for example, sequentially to an operator, to prompt the operator to provide the
information received in process 1700. Of course, many other formats and methods

for prompting an operator for appropriate information may be used.

[295] In one or more embodiments, loading of a product into a receptacle of a
vending machine may be rejected, prevented, and / or a warning against the
loading of the product may be output to an operator. For example, some vending
machine operators enter agreements with product manufacturers/bottlers (e.g.,
Coca-Cola™) whereby operators receive free or discounted machines from the
product manufacturer/bottler provided the operator only stock the manufacturer’s
brand(s). For example, Coca-Cola™ may provide to a local operator a vending
machine so long as he stocks only Coca-Cola™ products (e.g., Coke™, Sprite™,
etc.). Product manufacturers heretofore have limited means to monitor the
operators’ adherence to such agreements. Prior to the present invention, a
manufacturer attempted to verify adherence to such an agreement by paying
personnel to visit and visually check the inventory of vending machines subject to

such an agreement.

[296] In one embodiment of the present invention, a vending machine may be
programmed to only accept products of a particular manufacturer and / or to output
a warning or message informing an operator of a violation of an agreement with
the manufacturer if an operator loads or attempts to load a product of a competing
manufacturer. Further, in one embodiment, if a product in violation of an
agreement with a manufacturer is loaded into a vending machine, attempted to be
loaded into a vending machine, and / or dispensed from the vending machine, an
indication of such a violation may be stored and / or transmitted to the

manufacturer.

[297] For example, in one embodiment, a product’s RFID signals are read to
determine the manufacturer of the product. In another embodiment, manufacturer-

specific bar codes must be read and authorized by the vending machine.
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[298] If stocking the manufacturer’s product is a violation of an agreement, as
stored in a memory accessible to the vending machine, the vending machine may
be programmed to perform one or more actions. For example, the vending
machine may be programmed to shut down or otherwise reject the sale of the

5  violating product. In another example, the vending machine may be programmed
to store and / or transmit an indication of the loading or attempted loading of the
violating product to a predetermined entity (e.g., a server associated with the

manufacturer that provided the vending machine to the operator).
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[299] Provided below is one example of how data describing the units of product

stored in available receptacles of a vending machine may be stored, and the type of

data that may be stored for each receptacle (referred to as a “slot” for purposes of

the data below). It should be noted that although the data is provided in Extensible

Markup Language (XML) format, any format may be used.

<LoadPlan>

<Load>
<Slot>A11</Slot>
<UPC>01256808</UPC>
<description>Pepsi Cola Can</description>
<Count>9</Count>

</Load>

<Load>
<Slot>A12</Slot>
<UPC>01256808</UPC>
<description>Pepsi Cola Can</description>
<Count>9</Count>

</Load>

<Load>
<Slot>A13</Slot>
<UPC>01256808</UPC>
<description>Pepsi Cola Can</description>
<Count>9</Count>

</Load>

<Load>
<Slot>A14</Slot>
<UPC>01256808</UPC>
<description>Pepsi Cola Can</description>
<Count>9</Count>

</Load>

<lLoad>
<Slot>A15</Slot>
<UPC>01247606</UPC>
<description>Pepsi Vanilla</description>
<Count>9</Count>

</Load>
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- <lLoad>
<Slot>A16</Slot>
<UPC>01202603</UPC>
<description>Pepsi Twist</description>
5 <Count>9</Count>
</Load>
- <lLoad>
<Slot>A17</Slot>
<UPC>01249400</UPC>
10 <description>Pepsi - DIET Caffeine-Free
cans</description>
<Count>9</Count>
</Load>
- <Load>
15 <Slot>A18</Slot>
<UPC>01256905</UPC>
<description>PEPSI - DIET CANS</description>
<Count>9</Count>
</Load>
20 - <Load>
<Slot>A19</Slot>
<UPC>01256905</UPC>
<description>PEPSI - DIET CANS</description>
<Count>9</Count>
25 </Load>
- <Load>
<Slot>A21</Slot>
<UPC>075720000814</UPC>
<description>Poland Spring Natural Spring
30 Water</description>
<Count>9</Count>
</Load>
- <Load>
<Slot>A22</Slot>
35 <UPC>075720000814</UPC>
<description>Poland Spring Natural Spring
Water</description>
<Count>9</Count>
</Load>
40 - <Load>
<Slot>A23</Slot>
<UPC>075720000814</UPC>
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<description>Poland Spring Natural Spring
Water</description>
<Count>9</Count>
</Load>
- <Load>
<Slot>A24</Slot>
<UPC>075720000814</UPC>
<description>Poland Spring Natural Spring
Water</description>
<Count>9</Count>
</Load>
- <Load>
<Slot>A25</Slot>
<UPC>0496340601</UPC>
<description>Coca Cola Classic,
Can</description>
<Count>9</Count>
</Load>
- <lLoad>
<Slot>A26</Slot>
<UPC>0496340601</UPC>
<description>Coca Cola Classic,
Can</description>
<Count>9</Count>
</Load>
- <Load>
<Slot>A27</Slot>
<UPC>049000036299</UPC>

<description>Diet Coke with Lime</description>

<Count>9</Count>
</Load>
- <Load>
<Slot>A28</Slot>
<UPC>0496580201</UPC>
<description>Diet Coke, Can</description>
<Count>9</Count>
</Load>
- <lLoad>
<Slot>A29</Slot>
<UPC>04926580201</UPC>
<description>Diet Coke, Can</description>
<Count>9</Count>
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</Load>
- <lLoad>
<Slot>A31</Slot>
<UPC>07811403</UPC>
<description>Canada Dry Ginger
Ale</description>
<Count>9</Count>
</Load>
- <lLoad>
<Slot>A32</Slot>
<UPC>07812703</UPC>
<description>Canada Dry Seltzer
Water </description>
<Count>9</Count>
</Load>
- <Load>
<Slot>A33</Slot>
<UPC>01208500</UPC>

<description>Mountain Dew, Can</description>

<Count>9</Count>
</Load>
- <Load>
<Slot>A34</Slot>
<UPC>01208500</UPC>

<description>Mountain Dew, Can</description>

<Count>9</Count>
</Load>
- <Load>
<Slot>A35</Slot>
<UPC>07831504</UPC>
<description>Dr. Pepper Can</description>
<Count>9</Count>
</Load>
- <Load>
<Slot>A36</Slot>
<UPC>07832309</UPC>
<description>Diet Dr. Pepper</description>
<Count>9</Count>
</Load>
- <Load>
<Slot>A37</Slot>
<UPC>041800390007</UPC>
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<description>Welch's Lemondade</description>
<Count>9</Count>
</Load>
- <Load>
5 <Slot>A38</Siot>
<UPC>041800390007</UPC>
<description>Welch's Lemondade</description>
<Count>9</Count>
</Load>
10 - <lLoad>
<Slot>A39</Slot>
<UPC>041800308002</UPC>
<description>Welch's Grape
Drink</description>
15 <Count>9</Count>
</Load>
- <Load>
<Slot>A41</Slot>
<UPC>07818707</UPC>
20 <description>AW Root Beer</description>
<Count>9</Count>
</Load>
- <Load>
<Slot>A42</Slot>
25 <UPC>07827404</UPC>
<description>Sunkist Orange Can</description>
<Count>9</Count>
</Load>
- <Load>
30 <Slot>A43</Slot>
<UPC>07827404</UPC>
<description>Sunkist Orange Can</description>
<Count>9</Count>
</Load>
35 - <lLoad>
<Slot>A44</Slot>
<UPC>0491320702 </UPC>
<description>Sprite Can</description>
<Count>9</Count>
40 </Load>
- <Load>
<Slot>A45</Slot>

94



WO 2006/036153

10

15

20

25

30

35

40

<UPC>04946001</UPC>
<description>Sprite - Diet Can< /description>
<Count>9</Count>

</Load>

- <Load>

<Slot>A46</Slot>
<UPC>07840007</UPC>
<description>Hawaiian Punch
Can</description>
<Count>9</Count>
</Load>

- <Load>

<Slot>A47</Slot>
<UPC>012000007590</UPC>
<description>Lipton Brisk Lemon Iced Tea, 12
0z can</description>
<Count>9</Count>
</Load>

- <Load>

<Slot>A48</Slot>
<UPC>0496580201</UPC>
<description>Diet Coke, Can</description>
<Count>9</Count>

</Load> "

- <Load>

<Slot>A49</Slot>
<UPC>0496580201</UPC>
<description>Diet Coke, Can</description>
<Count>9</Count>

</Load>

- <Load>

<Slot>A51</Slot>
<UPC>04904500</UPC>
<description>Diet Coke - 16 oz
bottles</description>
<Count>8</Count>
</Load>

- <Load>

<Slot>A52</Slot>

<UPC>049204500</UPC>

<description>Diet Coke - 16 oz
bottles</description>
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<Count>8</Count>
</Load> ’
- <lLoad>
<Slot>Ab53</Slot>
<UPC>04904403</UPC>
<description>Coca-Cola Classic Cola
Bottle</description>
<Count>8</Count>
</Load>
<Load>
<Slot>A54</Slot>
<UPC>01253102</UPC>
<description>Pepsi Bottle 20 oz</description>
<Count>8</Count>
</Load>
<Load>
<Slot>A55</Slot>
<UPC>01253306</UPC>
<description>Diet Pepsi Bottle 20
oz</description>
<Count>8</Count>
</Load>
<load>
<Slot>Ab56</Slot>
<UPC>04976400</UPC>
<description>SPRITE - 20 oz
bottles</description>
<Count>8</Count>
</Load>
<lLoad>
<Slot>A57</Slot>
<UPC>076183163740</UPC>
<description>SNAPPLE - ICED
TEA</description>
<Count>8</Count>
</Load>
<Load>
<Slot>A58</Slot>
<UPC>088130994659</UPC>
<description>Arizona Ice Tea with Lemon
Flavor - 160z</description>
<Count>8</Count>
</Load>
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- <Load>
<Slot>Ab9</Slot>
<UPC>088130994659</UPC>
<description>Arizona Ice Tea with Lemon
5 Flavor - 160z</description>
<Count>8</Count>
</Load>
- <Load>
<Slot>B11</Slot>
10 <UPC>028400014595</UPC>
<description>Lays Classic Potato
Chips</description>
<Count>15</Count>
</Load>
15 - <Load>
<Slot>B12</Slot>
<UPC>028400017640</UPC>
<description>Doritos Nacho
Cheesier</description>
20 <Count>15</Count>
</Load>
- <Load>
<Slot>B13</Slot>
<UPC>024100122615</UPC>
25 <description>Cheez-It</description>
<Count>15</Count>
</Load>
- <lLoad>
<Slot>B14</Slot>
30 <UPC>044000068011</UPC>
<description>Wheat Thins
Original</description>
<Count>15</Count>
</Load>
35 - <lLoad>
<Slot>B21</Slot>
<UPC>041262275195</UPC>
<description>Wise BBQ Chips</description>
<Count>15</Count>
40 </Load>
- <Load>
<Slot>B22</Slot>
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<UPC>016000122505</UPC>
<description>Chex Mix</description>
<Count>15</Count>

</Load>

- <Load>

<Slot>B23</Slot>
<UPC>076677100145</UPC>
<description>Famous Amos Chocolate
Chips</description>
<Count>15</Count>
</Load>

- <lLoad>

<Slot>B24</Slot>
<UPC>076809300177</UPC>
<description>Linden's Cookies Chocolate
Chippers</description>
<Count>15</Count>
</Load>

- <Load>

<Slot>B31</Slot>
<UPC>077034009545</UPC>
<description>Kar's Nut and Yogurt Trail
Mix</description>
<Count>15</Count>
</Load>

- <Load>

<Slot>B32</Slot>
<UPC>076217022302</UPC>
<description>Mr Nature Aloha
Mix</description>
<Count>15</Count>
</Load>

- <lLoad>

<Slot>B33</Slot>
<UPC>077034009507</UPC>
<description>Kar's Unsalted Trail Mix
Original</description>
<Count>15</Count>
</Load>

- <Load>

<Slot>B34</Slot>
<UPC>028400014434</UPC>
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<description>Lay's Masterpiece
Barbecue</description>
<Count>12</Count>
</Load>
5 - <Load>
<Slot>B41</Slot>
<UPC>04003207</UPC>
<description>MM's - Peanut</description>
<Count>18</Count>
10 </Load>
- <load>
<Slot>B42</Slot>
<UPC>03424607</UPC>
<description>Kit Kat</description>
15 <Count>18</Count>
</Load>
- <Load>
<Slot>B43</Slot>
<UPC>04002305</UPC>
20 <description>Twix Cookie Bar</description>
<Count>18</Count>
</Load>
- <Load>
<Slot>B44</Slot>
25 <UPC>04010100</UPC>
<description>Milky Way</description>
<Count>18</Count>
</Load>
- <Load>
30 <Slot>B45</Slot>
<UPC>03444009</UPC>
<description>Reese's - Peanut Butter
Cups</description>
<Count>18</Count>
35 </Load>
- <Load>
<Slot>B46</Slot>
<UPC>02847936</UPC>
<description>Quaker Chewy Granola Chocolate
40 Chip</description>
<Count>18</Count>
</Load>
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- <Load>

<Slot>B47</Slot>
<UPC>038000265013</UPC>
<description>Rice Krispies</description>
<Count>15</Count>

</Load>

- <load>.

<Slot>B48</Slot>
<UPC>044000001452</UPC>
<description>Fig Newtons, Fat
Free</description>
<Count>15</Count>
</Load>

- <lLoad>

<Slot>B51</Slot>
<UPC>042238301832</UPC>
<description>Haribo Gummi
Bears</description>
<Count>18</Count>
</Load>

- <Load>

<Slot>B52</Slot>
<UPC>070462542509</UPC>
<description>Swedish Fish</description>
<Count>18</Count>

</Load>

- <lLoad>

<Slot>B53</Slot>
<UPC>016000264694</UPC>
<description>Nature Valley Crunchy Granola
Bar - Oats 'N Honey</description>
<Count>10</Count>
</Load>

- <lLoad>

<Slot>B54</Slot>
<UPC>016000439894</UPC>
<description>Nature Valley - Trail
Mix</description>
<Count>18</Count>
</Load>

- <lLoad>

<Slot>B55</Slot>
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<UPC>038000016714</UPC>
<description>Kellog's - Special K</description>
<Count>18</Count>

</Load>

- <Load>

<Slot>B56</Slot>
<UPC>079783406125</UPC>
<description>Austin Quality Peanut Butter on
Cheese Crackers</description>
<Count>18</Count>
</Load>

- <Load>

<Slot>Bb7</Slot>
<UPC>079783406200</UPC>
<description>Austin Toasty Peanut Butter
Crackers</description>
<Count>18</Count>
</Load> \

- <Load>

<Slot>B58</Slot>
<UPC>072207199597</UPC>
<description>Plantation Brownie
Fudge</description>
<Count>18</Count>
</Load>

- <Load>

<Slot>B61</Slot>
<UPC>070953701002</UPC>
<description>Honey Bun</description>
<Count>12</Count>

</Load>

- <Load> :

<Slot>B62</Slot>
<UPC>038000317316</UPC>
<description>Pop Tarts - Frosted
Strawberry</description>
<Count>12</Count>
</Load>

- <Load>

<Slot>B63</Slot>

<UPC>071879341136</UPC>

<description>French Marble Cake -
Manhattan</description>
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<Count>12</Count>
</Load>
<Load>
<Slot>B64</Slot>
<UPC>041261250650</UPC>
<description>DRAKE COFFEE
CAKE</description>
<Count>12</Count>
</Load>
<lLoad>
<Slot>B71</Slot>
<UPC>019000001146</UPC>
<description>Life Savers
Peppomint</description>
<Count>20</Count>
</Load>
<Load>
<Slot>B72</Slot>
<UPC>019000001160</UPC>
<description>Life Savers
Wintogreen</description>
<Count>20</Count>
</Load>
<Load>
<Slot>B73</Slot>
<UPC>02217808</UPC>
<description>Wrigley's - Winter
Freshgum</description>
<Count>40</Count>
</Load>
<Load>
<Slot>B74</Slot>
<UPC>02217206</UPC>
<description>Wrigley's - Doublemint
Gum</description>
<Count>40</Count>
</Load>
<Load>
<Slot>Z01</Slot>
<UPC>2FOR1-SNACK-LINKING-
PRODUCT </UPC>
<description>2FOR1-SNACK-LINKING-
PRODUCT</description>
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<Count>6</Count>
</Load>
- <Load>
<Slot>Z02</Slot>
<UPC>ANY-SNACK-LINKING-PRODUCT</UPC>
<description>ANY-SNACK-LINKING-
PRODUCT</description>
<Count>6</Count>
</Load>
</LoadPlan>

7. Example Operator Manual

[300] Provided below are example representations of an exemplary Operator
Manual, which may be used by an operator to input product inventory information
to a vending machine, in accordance with some embodiments of the present
invention. It should be noted that the excerpts from the exemplary Operator
Manual make extensive use of bar codes that may be scanned by the operator to
convey information to the vending machine. It should be understood that bar
codes are just one means via which information may be communicated to a
vending machine or a device associated with a vending machine (e.g., a peripheral

device associated with the vending machine).

Chapter 1: Taking Post-Inventory

Once you completed restocking the machine, it is time to update the system with
post-inventory counts.

Required Steps

Step # Description

1 Scan the “Post-Inventory” bar code to start
- N
9900
2 Scan the first location you wish to count
Scan the product
4 Scan the count
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Tip: If one location has more than one product,
you can enter the same location again.

When finished with entering the new counts of
all locations that were restocked, scan below to
complete the process.

11| TN L
9908

Then, scan below to restart the system

LTIV
9904

When prompted, scan below to confirm

I (AR T
9905

Chapter 2: If you make mistakes

Type
One

Type
Two

Type
Three

If you make a mistake, you can undo the last
transaction by scanning below.

U TR
- 9901

If you wish to go back to a location you just
counted and redo it, scan below.

AL T
9903

The system will ask you for the location and the
correct count

If you wish to undo everything you did so far
and start over, scan below.

Il (NI
9902
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Chapter 3: Downloading Data
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You can download reporting data through the USB Jump Drive.

Steps

Step# Description
Insert the device to the USB port

1
2

Index 1: Location Bar Codes

Remove the device once the system alerts that

copying is completed

Qg
IR
13
iy
T
23
T
N
33
T
41
I
43
IO
45

1M1
47

(RO
12

I (R
14

I R
22

(L
24

I TR
32

IR
34

RE 0TI
42

IR
44

N
46

LI
48
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IR
53
IR T
55
LR
57
L
61
TN
63
I TNARIIIT R
65
(IR
67
1| IR
7
T
73

Index 2: Number Bar Codes‘

I
0
I
2
1T
4
[
6
I IHAHII
HHIHH}HIHI
IR
12

L]
54

IR
56

Wi
58

L R
62

[T
64

[N
66

TN
68

Il I
72
IR
74

'H“HIHI
Iﬂyllﬂl
H%ﬂlﬂl
H@HIHI
Iﬂgﬂlﬂl

I ANARRR TR
11
R
13
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14
LR
16
LI
18
TR LR
20
I
22
U
24
I
26
TR
28
[N
30

I
32

JRLLI Y
40

UL LR
42

IR
44

il A0

N
34

HHT
36

HiL T
38

R

i1
6

| |’|||1I !5 i
[ TR HE R
17
LHTIRELE

19
[
21
LR
23
TR T
25
TR0
27
T T
29
L
31
IRELT LR
33
IR
35
[T TN
37
T
39
HIHN A
41
Wi
43
TR
45
|| E1REVRT (Rl
47
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Use Case

[301] Provided below is an example “use case” description for an operator
restocking of a vending machine in accordance with some embodiments of the
present invention. As would be readily understood by one of ordinary skill in the
art, a use case is a "Unified Modeling Language" graphic or text-based description
of the behavior / functionality of software application. Use cases are well known

tools which help set forth the requirements for the application.

Use Case: Operator Restocks Vending Machine

Actor(s)
e Driver
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Activity 1 Operator Takes Pre-Inventory
Stimulus The operator opens the door
Variant 1 Basic

Pre-condition

1. Price display screen for every location is flashing with a number
that indicates the inventory count according to the database.

Dialog

1. Actor observes each location to see if there are any locations that
have a count discrepancy between what’s physically in the location
and what’s displaying.

2. Actor confirms that all counts are accurate

Post-condition

1. Driver is ready to restock the machine

Variant 2

There are locations with discrepancies

Pre-condition

1. Actor has reviewed the counts and confirms that there are
locations with count discrepancies.

Dialog 1. Actor scans “Pre-Inventory” barcode
2. Display reads “Enter location”
3. Actor scans the location that has discrepancy
4. Display reads “Enter product”
5. Actor scans the item that has discrepant count
6. Display reads “Enter correct count”
7. Actor enters the count of the product that is actually in the location
8. Display reads “Enter Location”
Post-condition 1. Driver is ready to enter the next location
2. Diriver is ready to end the Pre-Inventory menu
Variant 3 Driver ends “Pre-Inventory”
Dialog 1. Actor scans “End Pre-Inventory” barcode
2. Display reads “OK”
Activity 2 Operator fills the machine with stock
Description This is an off-line activity that does not require interaction with the
system.
Activity 3 Operator Takes Post-Inventory
Stimulus The operator opens the door
Variant 1 Basic

Pre-condition

1. Driver has completed restocking the entire machine and is ready to
confirm the counts.

Dialog

Driver scans the “Post-inventory” barcode

Display reads “Enter location”

Actor scans the location he wants to service

Display reads “Enter product”

Actor scans the product he wants to add to this location

SNbh L=
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6. Display reads “Ending count”
7. Actor enters the total count of the product in the location
8. Display reads “Enter Location”
Post-condition 1. Driver is ready to service another location (scanning another

location). Note: If the Actor wishes to add a different product to
same location, he can do so by scanning the same location again.
Assumption is that the order of product will be based on the order
of the scan. That is, if product A is scanned and added before
product B, that means product A is in front of product B.

Variant 2

Exception Path — Product Not Found

Pre-condition

The operator has scanned “Fill” barcode
The operator has a “New Product Scan Sheet” available

Dialog

9.

PN B LD =D -

Display reads “Enter location”

Actor scans the location he wants to service

Display reads “Enter product”

Actor scans the product he wants to move from this location
Display reads “Product Not Found. Scan the Product Again”
Actor scans the product

Display reads “Scan the product description sheet”

Actor scans the product description from the “New Product Scan
Sheet”

Display reads “Ending count”

10. Actor enters the total count of the product in the location

Post-condition

1. New product is added to the database
2. Driver is ready to service another location

Variant 3 Driver ends “Post-Inventory”
Dialog 1. Actor scans “End Post-Inventory” barcode
2. Display reads “OK”
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9. CONCLUSION

[302] As has been described herein, Applicants have invented many novel
methods of using detailed product inventory data in a vending machine. At least
some of these methods may be carried out more efficiently by providing to a
vending machine access to information regarding product inventory of the vending
machine. Such information may include, for example, a number of units of each
product stored in a receptacle of the vending machine, a relative positioniqg of one
product to another (e.g., an order in which the products or units of products were
loaded) and / or the particular position of each individual unit of product within the
vending machine or within a receptacle of the vending machine. Prior to
Applicants inventions, no need or use had been recognized for such information
and such information was not stored. Applicants, however, by recognizing some
of the novel methods of promoting sales at a vending machine described herein,
recognized a need and various uses for such product inventory information.
Accordingly, a vending machine in accordance with embodiments of the present
invention has access to product inventory information and may utilize such
information to promote sales at the vending machine. Additionally, the vending
machine is operable to receive such information and / or to access such information
from another device (e.g., from a memory of a peripheral device, from a memory

of an RFID tag of a product, and / or from a memory of a controller).
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What is claimed is:

1 1. A vending machine, comprising:

2 a plurality of receptacles for holding units of products, each receptacle

3 operable to hold a respective plurality of units in a series;

4 a dispensing mechanism operable to dispense, from each receptacle, a first
5 unit in the respective plurality of units, the dispensing mechanism thereby being

6  operable to dispense only a first unit from the respective series at a time; and

7 means for determining, for a unit, information allowing a relationship

8  among the unit and a location of the unit in the receptacle to be determined.

1 2. The vending machine of claim 1, wherein the means for determining

2 information comprises a memory of the vending machine.

1 3. The vending machine of claim 1, wherein the means for determining
2 information comprises a remote memory accessible by the vending machine via a

3 network.

1 4 The vending machine of claim 1, wherein the means for determining

2 information comprises a memory associated with a unit of a product.

1 5. The vending machine of claim 1, wherein the memory comprises a radio

2 frequency identification tag.

1 6 The vending machine of claim 1, further comprising:
2 means for performing an action based on the information.
17 The vending machine of claim 1, wherein the information defines, for a

2 position, an identity of the unit.
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1 8. The vending machine of claim 1, wherein the information defines, for an
2 identity of the unit, a position of the unit.

N

(=) NV T - S P8

9. A vending machine, comprising:

a plurality of receptacles for holding units of products, each receptacle
operable to hold a respective plurality of units in a series;

a dispensing mechanism operable to dispense, from each receptacle, a first
unit in the respective plurality of units, the dispensing mechanism thereby being
operable to dispense only a first unit from the respective series at a time; and

a means for determining, for a unit of product stored in the vending

machine, a position defined by an x, y and z coordinate.

10. A method for loading a vending machine, comprising:
providing, to a vending machine, data that allows, for a unit of product
stored in the vending machine, a determination of a relationship among the unit
and a location of the unit in a receptacle of the vending machine,
wherein the vending machine comprises:

a plurality of receptacles for holding units of products, each
receptacle operable to hold a respective plurality of units in a series; and

a dispensing mechanism operable to dispense, from each
receptacle, a first unit in the respective plurality of units, the dispensing
mechanism thereby being operable to dispense only a first unit from the respective

series at a time.
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11. A method, comprising:

storing, in a memory of a vending machine, an indication of a first price
and an indication of a second price associated with a single receptacle of the
vending machine, the receptacle being operable to store a plurality of units of
products,

wherein only one of the indication of the first price and the

indication of the second price is active at a time;

storing, in the memory of the vending machine, a rule for determining
which one of the indication of first price and the indication of the second price is to
be active, the rule being a rule based at least on inventory data of the vending

machine.

12. The method of claim 11, wherein

the indication of the first price comprises an indication that a unit of
product next available for vending from the receptacle is available for inclusion in
a package of products, and

the indication of the second price comprises an indication that a unit of
product next available for vending from the receptacle is not available for inclusion
in a package of products.
13. The method of clairﬁ 11, wherein

the indication of the first price comprises a first monetary amount required
for purchase of a unit of product next available for vending ﬁo1n the receptacle,
and

the indication of the second price comprises a second monetary amount
required for purchase of a unit of product next available for vending from the

receptacle.
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14. The method of claim 11, wherein the rule comprises a rule based on an

inventory status of the receptacle.

15. A method, comprising:
storing, in a memory of a vending machine, an indication of a first number
of units of a first product placed in a receptacle of the vending machine and an
indication of a second number of units of a second product placed in the receptacle,
wherein the units of the first product and the units of the second
product are placed in the receptacle one behind another such that only a single unit
of one of the first product and the second product can be vended from the vending
machine at a time;
storing, in the memory, a first price associated with the first product and a
second price associated with the second product;
storing, in the memory, a rule for determining which price is to be
displayed as the price associated with the receptacle, |
wherein the rule indicates that either the first price or the

second price is to be displayed based on whether a unit of the first product or a unit

of the second product is next available for vending from the vending machine.

16. A method, comprising:

determining, for a receptacle of a vending machine, a first product that is a
product next available for vending from the receptacle;

determining, for the receptacle, a second product stored in the receptacle,
the second product being stored behind the first product and thus not being next
available for vending from the receptacle;

determining that a predetermined rule has been satisfied, thereby
determining that a process is to be executed to facilitate making the second product
next available for vending from the receptacle; and

executing the process.
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1 17.  The method of claim 16, wherein executing the process comprises:
2 outputting a promotion for the first product in an effort to make the second

3 product available for vending from the receptacle.

1 18.  Themethod of claim 16, wherein determining that a predetermined rule has
2 been satisfied comprises:
3 determining that a demand for the second product exceeds a predetermined

4  threshold.

1 19.  Themethod of claim 16, wherein determining that a predetermined rule has
2 been satisfied comprises:

3 determining that a consumer has indicated an interest in purchasing the

4 second product and that the second product is not next available for vending from

5  any other receptacle of the vending machine.

1 20.  The method of claim 16, wherein determining that a predetermined rule has
2 been satisfied comprises: _
3 determining that a demand for the first product is below a predetermined

4  threshold.

1 21.  Themethod of claim 16, wherein determining that a predetermined rule has
2 been satisfied comprises:

3 determining that profit management data indicates that it would be

4 advantageous to an operator of the vending machine for the second product to be

5  next available for vending from the receptacle.
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22.  The method of claim 21, wherein the product inventory management data
comprises at least one of the following:

a profitability of at least one of the first product and the second product;

a cost to the operatox of at least one of the first product and the second
product;

an ideal product velocity of at least one of the first product and the second
product;

a current product velocity of at least one of the first product and the second
product;

arequest from a customer for the first product; and

an indication of positions in which units of at least one of the first product

and the second product are located in the vending machine.
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