wo 2012/145538 A1 ]IV 00O A AR

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/145538 Al

26 October 2012 (26.10.2012) WIPOIPCT
(51) International Patent Classification: [US/US]; 2001 Summercrest Cove, Roung Rock, Texas
GO6F 17/00 (2006.01) 78681 (US).
(21) International Application Number: (74) Agents: VENGLARIK, Daniel, E. et al.; Munck Wilson
PCT/US2012/034294 Mandala, LLP, 600 Banner Place Tower, 12770 Coit Road,
Dallas, T 75251 .
(22) International Filing Date: atlas, fexas (US)
19 April 2012 (19.04.2012) (81) Designated States (unless otherwise indicated, for every
. ] . kind of national protection available). AE, AG, AL, AM,
(25) Filing Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(26) Publication Language: English CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
L. DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(30) Priority Data: . HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
61/477,078 19 April 2011 (19.04.2011) Us KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(71) Applicant (for all designated States except US): CRANE MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
MERCHANDISING SYSTEMS, INC. [US/US]; 12955 OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
Enterprise Way, Bridgeton, Missouri 62044 (US). SE, 8G, SK, SL, SM, ST, 8V, 8Y, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(72) Inventors; and . L
(75) Inventors/Applicants (for US only): CANTER, James, (84) Designated States (unless otherwise indicated, for every

M. [US/US]; 10603 Winchelsea Drive, Austin, Texas
78750 (US). ROYAL, William, C., JR. [US/US]; 6603
Stonecroft Drive, Oak Ridge, North Carolina 27310 (US).
DOOM, Troy [US/US]; 155 River Wind Drive, North Au-
gusta, South Carolina 29841 (US). GODWIN, Bryan, W.

kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

[Continued on next page]

(54) Title: "SHOPPING CART" PARADIGM FOR SINGLE- OR MULTI-VEND VENDING MACHINE TRANSACTION PRO-
CESS FLOW

| Selection |

FIGURE 3

(57) Abstract: A vending machine 100 is con-
figured to provide a shopping cart vend trans-
action order-of-processing, allowing the cus-
tomer to aggregate product selections before
payment. The vending machine includes an en-
closure 101 configured to store a plurality of
products, a user interface 103 configured to re-
ceive inputs from a consumer; and a control
system 201 coupled to the user interface. The
control system is configured to provide a virtu-
al shopping cart that enables the customer to
aggregate one or more product selections in a
single vend transaction.



wO 2012/145538 A1 AT 00N 0 0O OO

LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, Published:
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, __ g .
GW, ML, MR, NE, SN, TD, TG). with international search report (Art. 21(3))

—  with amended claims (Art. 19(1))



10

15

20

25

30

WO 2012/145538 PCT/US2012/034294

“SHOPPING CART” PARADIGM FOR SINGLE- OR MULTI-VEND VENDING
MACHINE TRANSACTION PROCESS FLOW

TECHNICAL FIELD
[0001] The present application relates generally to vending
machine transactions and, more specifically, to a payment last
order-of-processing facilitating multi-vend transactions and

combination discounting.

BACKGROUND

[0002] Vending machines offer unattended sales of commodities
such as snacks, canned or bottled beverages, or any of a variety
of other articles. The normal order-of-processing for a vending
machine transaction generally involves payment by a customer,
selection of the desired product by the customer, delivery by the
product dispensing system of the vending machine, and then return
of change to the customer i1f necessary. However, this order-of-
processing imposes several constraints on vending machine sales.
For example, “combo” sales or multi-vend transactions involving
a sale of multiple products for a reduced aggregate price are
inhibited, and generally limited to offering pre-selected product
combinations or a reduced price for a second purchase during a
limited period following completion of a first vend transaction.
“Up-selling” and other advertisement or promotion opportunities
during a vend transaction are therefore reduced if not completely
eliminated.

[0003] Payment-selection-delivery order-of-processing for vend
transactions also complicates cashless (e.g., credit or debit
card) transactions, particularly where the vend products offered
correspond to a substantial range of product prices or for multi-
vend transactions. If payment 1s required Dbefore product
selection, authorization of the transaction may involve placing a
“hold” on an amount of funds corresponding to the highest product

price, even when a much lower-priced product is actually
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purchased. Generally, that “hold” is not immediately released by

the customer’s financial institution upon completion (or even

cancelation) of the transaction, which may annoy the customer.

For multi-vend transactions, multiple holds may be necessary.
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SUMMARY
[0004] A shopping cart vend transaction order-of-processing
allowing the customer to aggregate product selections before
payment brings familiar purchasing sequences to vending
transactions, facilitates multi product purchase discounting, and
brings heightened benefits in the authorization cycle to cashless
transactions by decreasing the vend time and reducing the

operational costs to perform cashless vending.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0005] For a more complete understanding of the present
disclosure and its advantages, reference is now made to the
following description taken in conjunction with the accompanying
drawings, in which like reference numerals represent like parts:
[0006] FIGURE 1 illustrates a shopping cart vending machine
according to embodiments of the present disclosure;

[0007] FIGURE 2 illustrates a control system within the
shopping cart vending machine according to embodiments of the
present disclosure;

[0008] FIGURE 3 illustrates a state diagram for the control
system according to embodiments of the present disclosure; and
[0009] FIGURES 4A through 4N illustrate display content for a
user interface during various states of operation of the shopping
cart vending machine according to embodiments of the present

disclosure.
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DETAILED DESCRIPTION

[0010] FIGURES 1 through 4N, discussed below, and the wvarious
embodiments used to describe the principles of the present
disclosure in this patent document are by way of illustration
only and should not be construed in any way to limit the scope of
the disclosure. Those skilled in the art will understand that
the principles of the present disclosure may be implemented in
any suitably arranged vending machine currency handling system.
[0011] In embodiments of the present disclosure, a vending
machine includes an advanced control system that employs a
“shopping cart” vend transaction process. The shopping cart vend
transaction can be analogous to shopping cart paradigms employed
for Internet-based purchases. In the shopping cart vend
transaction, a customer selects one or more products to purchase.
The selected products are added to a virtual “shopping cart”
until the customer decides to “check-out” in order to purchase
the selected products. During check-out, the customer is able to
tender payment and, subsequently, receive delivery.

[0012] Multi-vend transactions are facilitated by a change to
the order of selection and payment in the vending machine.
Conventional multi-vending typically employs a product-selection-
before-payment process in which the order is: insert money, get
product, then insert money again, and get second product again.
Therefore, the product-selection-before-payment process is time
consuming, tedious, and not customer friendly. Furthermore, the
product-selection-before-payment process is not well suited for
cashless multi-vend transactions. Cashless multi-vend
transactions work poorly in the vending industry because the
general solution currently involves one product selection and one
payment authorization for each transaction. As a result, a
separate credit/debit card authorization is performed per product
selection made, which extends the time it takes a customer to

purchase multiple products from the vending machine. The
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multiple card authorizations also increase operator costs since
vending machine operators pay charges to the merchant account
holder for each cashless payment authorization. The “shopping
cart” format provides multi-vend transactions that are more
customer and operator friendly. A “shopping cart” workflow
program allows the customer to select N products into the cart,
accumulate the total price, and perform a single credit card
authorization for all of the selected products. The shopping
cart vend process provides a true multi-vend that benefits the
customer with ease and the vending machine operator with cost
efficiencies.

[0013] The shopping cart vend process also enables discounting
in a manner visible to the consumer, another true benefit. For
example, when each product is placed into the shopping cart, a
discount can Dbe provided and displayed to the customer.
Similarly, product promotion through discounts can be offered,
such as encouraging the purchase of a soft drink when a bag of
chips 1s selected, and offering a discount if both items are
placed into the shopping cart. Product promotions can be dynamic

and tied to specific product promotion screens at time of

purchase.
[0014] FIGURE 1 illustrates a shopping cart vending machine
according to embodiments of the present disclosure. Although

certain details will be provided with reference to the components
of the vending machine 100 of FIGURE 1, it should be understood
that other embodiments may include more, less, or different
components. The vending machine 100 is configured to implement a
“shopping cart” paradigm for single- or multi-vend vending
machine transaction process flow. In this example, vending
machine 100 includes a cabinet 105 and a service door 110. The
cabinet 105 and the service 110 form an enclosure. The vending
machine 100 can store a plurality of products for sale via a

vending operation. The service door 110 is pivotally mounted to
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the front of the cabinet 105. In certain embodiments, the
service door 110 extends across the front face of the vending
machine 100. In certain embodiments, the service door 105
extends across a portion of the front of the vending machine 100.

In certain embodiments, the service door 105 includes two
portions rotatably mounted on opposite sides of the front of the
vending machine 100. The two portions can be of equal or unequal

sizes and mounted to rotate (e.g., swing) open in opposite

directions.

[0015] The vending machine 100 includes a user interface 115
and payment system 120. In certain embodiments, the user
interface 115 is mounted on the service door 102. The user

interface 115 includes a display configured to provide
information in a graphical and/or textual format. In one
example, the display is a touch screen ligquid crystal display
(“"LCD") . The payment system 120 can be mounted within the
service door 110. 1In certain embodiments, the payment system 120
and the user interface 115 form a single integrated unit. The
payment system 120 includes a bill validator, a coin acceptor, a
credit card reader, a cashless payment device reader, or any
combination thereof. The credit card reader can be configured to
read credit cards and debit cards. The cashless payment device
reader can be a reader of fobs, tags, tokens, and the screen of a
user device, such as a screen of a smart-phone. The payment
system 120 receives currency, coins or other forms of payment,
from the customer and returns change as necessary.

[0016] The vending machine 100 includes an access port 125,
The access port 125 can be located within the service door 110 or
on a panel of the cabinet 105 of the vending machine 100. The
access port 125 provides access to a delivery receptacle mounted
within the service door 110 or in the cabinet 105. The access
port 125 includes a delivery door or other mechanical system

(e.g., rotatable delivery receptacle open on one side) for
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controlling and restricting customer access into the delivery
receptacle, the interior of the vending machine, or both. In
some vending machine configurations, such as when the vending
machine 100 is a helical coil snack vending machine, the access
port 125 can be located near the bottom of the vending machine
100 and extend across most of the width of the vending machine
100. The access port 125 can be disposed below a large glass
window allowing the contents within the cabinet to be viewed, or
below a large LCD selectively presenting images of products
available for vending or advertisements. Other vending machine
designs, 1in particular beverage vending machines, have X-Y
product retrieval and delivery mechanisms and a glass or
substantially transparent front or large LCD front, but can
include an access port 125 to the side, at a height convenient to
the customer for product retrieval without bending over.

[0017] Those skilled in the art will recognize that the
complete structure of a vending machine is not illustrated in the
drawings, and the complete details of the structure and operation
of the wvending machine 1is not described in the present
disclosure. Instead, for simplicity and clarity, only so much of
the structure and operation of a vending machine as is unique to
the present disclosure or necessary for an understanding of the
present invention is illustrated and described.

[0018] FIGURE 2 illustrates a control system within the
shopping cart vending machine 100 according to embodiments of the
present disclosure. Although certain details will be provided
with reference to the components of the control system 200 of
FIGURE 2, it should be understood that other embodiments may
include more, less, or different components.

[0019] The vending machine 100 includes control system 200.
The control system 200 includes processing circuitry configured
to enable the vending machine 100 to implement the shopping cart

vend process. The control system 200 includes a programmable
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vending machine controller (“WMC”) 205, a display controller 210,

a communication interface 215 and one or more memories 220, 225.

[0020] The VMC 205 is coupled to and communicates with the
display controller 210 for the user interface 115. The display
controller 210 is coupled to user interface 115. The display
controller 210 provides content for display on the user interface
115. The display controller 210 also detects customer contact
with the touch screen, such as by detecting a physical contact by
a human and the touch screen. The display controller 210 1is
coupled to and communicates with a display memory 220. The
display memory 220 contains the content for display on the user
interface 115, such as screen displays and videos. During a vend
transaction and between transactions, the display controller 210
accesses media content for display stored in display memory 220
and renders that media content (i.e., screen displays and videos)
on the user interface 115. The VMC 205 is optionally coupled to
and communicates with display memory 220. The content for
display, screen display graphics and videos, is stored in display
memory 220 in exclusive association with a “tag” or unique
identifier employed to access the respective content for display
on the user interface 115. The display controller 210 also is
optionally coupled to a communication interface 215, enabling
communication with an external device.

[0021] The display memory 220 may include any suitable
volatile or non-volatile storage and retrieval device(s). For
example, the display memory 220 can include any electronic,
magnetic, electromagnetic, optical, electro-optical, electro-
mechanical, and/or other physical device(s) that can contain,
store, communicate, propagate, or transmit information. The
display memory 220 can store data and instructions for use by the

display controller 210.
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[0022] The VMC 205 is coupled to and communicates with
communication interface 215. The communication interface 215
enables the control system 200 to transfer data to external
devices, such as a handheld computer, a network operations
center, or another vending machine. Communication may be by
wireless data transfer, local area network Internet
communication, or through an access port provided in the vending
machine 100, such as Universal Serial Bus (“USB”). Communication
with devices external to the vending machine 100 allows the for
update of the media content displayed during a vend transaction,
for the update of the programming of the vending machine 100, for
transfer of data including operational data such as sales,
remaining inventory or the operational status of various
subsystems, and allows for the coordinated and common operation
of multiple vending machines.

[0023] The VMC 201 also is coupled to or includes another
memory 225. While shown as separate from VMC 205, memory 225 may
be implemented within the same integrated circuit as VMC 205. 1In
addition, memory 225 and display memory 220 may be included
within a single memory unit, such as partitioned sectors within a
single memory unit. The memory 225 may include any suitable
volatile and/or non-volatile storage and retrieval device(s).
For example, the memory 225 can include any electronic, magnetic,
electromagnetic, optical, electro-optical, electro-mechanical,
and/or other physical device(s) that can contain, store,
communicate, propagate, or transmit information. The memory 225
can store data and instructions for use by the VMC 205.
Additionally, the memory 225 can store information related to the
object to which the VMC 205 is attached, such as product
information, promotion information, product inventory, co-located
vending machine status, event history, maintenance history, and
so forth. Memory 225 stores the workflow program 230 used to

control the vending machine’s operations during a vend
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transaction, a “shopping cart” data structure 235 that holds
identifiers for product selections (e.g., the product’s Universal
Product Code (“UPC Code”)) during the wvend transaction, and
optionally, a table 240 of promotions. In one example of table
240, the promotions are associated with and organized by the UPC
Code for product selections.

[0024] The VMC 205 is coupled to and communicates with one or
more product dispensers 245 (e.g., helical coils or an X-Y
product retrieval mechanism) and payment system 120. Payment
system 120 is optionally coupled to the communication interface
215, The communications interface 215 enables communication
between the payment system 250 and an external facility, such as
an account server, bank or credit card authorization center. The
payment system 120 may include a coin mechanism, a bill
validator/recycler, a magnetic stripe card reader, a cashless
payment device reader (e.g., reader of fobs, tags, tokens, and
screen of user devices), or any combination thereof. The VMC 205
receives signals from and controls the operation of product
dispensers 245 and payment system 120.

[0025] Those skilled in the art will recognize that the
complete structure and operation of the control system 200 is not
shown or described herein. Instead, for simplicity and clarity,
only so much of the complete structure and operation of the
control system 200 as 1s unique to the present disclosure or
necessary for an understanding of the present disclosure is shown
and described.

[0026] FIGURE 3 illustrates a state diagram 300 for the
control system 200 according to embodiments of the present
disclosure. The states illustrated in FIGURE 3 correspond to the
VMC 205 and other components of the vending machine 100
processing a vend transaction when the VMC 205 executes workflow

program 230.
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[0027] Transaction processing begins in an idle state 305,
during which loops or series of media content are displayed on
the customer user interface 115. The media content may include
promotions (e.g., advertisements tied to the products available
within the vending machine 100), any other type of advertisement,
as well as instructional content (screen displays informing the
customer of how to use the customer user interface 115 and
vending machine 100). The media content can be stored in memory
220 and displayed on user interface 115. In certain embodiments,
the user interface 115 uses a simplified Application Programming
Interface (API) for content rendered by an animation or other
display software such as a FLASH platform sold by ADOBE Systems
Incorporated.

[0028] The managed loop of content may include static images
(e.g., digital signs or the type of images displayed during
previews at movie theaters), simple non-interactive FLASH
animations, simple interactive FLASH content, fully interactive
FLASH content, and full-screen video. The advertising and
promotional content may be interleaved and/or overlaid with
instructional content. FIGURES 4A through 4E illustrate media
content for display on the user interface 115 during an exemplary
idle loop. For example, FIGURE 4A illustrates a simple static
advertisement, while FIGURES 4B and 4C illustrate different
promotions and FIGURE 4D illustrates an interactive
advertisement. The idle state looped content is designed to
attract customer attention to machine with motion and animation,
and to ensure that customers know what to do in order to initiate
a vend transaction. For example, FIGURES 4A and 4C can
illustrate a display including a “Press Here to Start” button.

[0029] FIGURES 4A through 4E illustrate, in order, an
exemplary looped sequence of screen displays for user interface
115. For example, the static advertisement of FIGURE 4A can be
displayed for 3 seconds, the promotions of FIGURES 4B and 4C can
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be displayed for 5 second each, the interactive advertisement
represented by the screenshot of FIGURE 4D can be displayed for 4
seconds, and the instructional content of FIGURE 4E can be
displayed for 3 seconds before the loop returns to begin again
with the content of FIGURE 4A. In certain embodiments, the
instructional screen of FIGURE 4E is interleaved between two
advertisements. In addition, instructions are overlaid on other
content as illustrated by the “Press Here to Start” user control
shown in FIGURES 4A, 4C and 4D, the “Make Another Selection” user
control shown in FIGURE 4B, the “Yes! I want this!” and “Buy 2
and save $0.25” user controls shown in FIGURES 4B and 4C,
respectively, and the “Tell me more!” user control shown in
FIGURE 4D.

[0030] Each advertisement, promotion and instruction screen,
is individually scheduled within the managed loop of content
designated for display on the user interface 115. A third party
can set the content, the position of the content within the loop,
set the number of occurrences for each media content item within
a loop (i.e., whether repeated), and the number of seconds to run
each content item. Simplified FLASH programming makes altering
the content of the loop relatively easy for third parties, so
that new sets of content may be programmed and uploaded to the
vending machine as a package via communication interface 215,
over-the-air (OTA), wirelessly, or via a USB connection.

[0031] During operation, the vending machine control system
200 can gather statistics while the loop displays. The control
system 200 can track how often the loop was shown, how many
advertisements or promotions were “clicked through” (e.g., had an
associated user control actuated), and how many promotions drove
or related to a sale. All “clicks” (actuation of a displayed
user control) are time-stamped, for later review relative to the
loop content being displayed at that time. Advertisement

statistics may thus be retrieved as consumer insight data
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records, such as time-stamped and linked displays, clicks, click-
throughs, and purchases. The vending machine time-stamps provide
traceability via consumer insight data. The vending machine 100,
such as through the control system 200, can base the advertising
rate on the control system 200 resources used, such as based on a
simple ad not associated with a product in the machine, an
advertisement for an out-of-stock product normally sold by the
machine, an advertisement for a product in-stock within the
machine that can be added to cart, whether the advertisement got
clicked, and the time of the click, and so forth.

[0032] The “shopping cart” vend operation framework shown and
described in the present disclosure enables promotional content
to be displayed on the user interface 115 to influence or
otherwise directly drive purchases. For example, the shopping
cart vending operation can influence a consumer to add items to
the shopping cart by actuation of either of the “Yes! I want
this!” and “Buy 2 and save $0.25!” user controls shown in FIGURES
4B and 4C, respectively. Actuation of either user control causes
the control system to add the UPC Code for the corresponding
product (s) to the shopping cart 235.

[0033] The control system 200 supports a dynamic revenue model
for advertising and promotions, having different rates applied to
advertisements and promotions that are interactive, depending on
whether the corresponding product is out-of-stock within the
vending machine 100.

[0034] When the loop content is being displayed in the idle
state 305 and a customer actuates a user control on the customer
user interface 115 designed to initiate a product selection
(e.g., the “Press Here to Start” user control in FIGURES 4A and
4C, either of the “Yes! I want this!” or “Make Another Selection”
user éontrols in FIGURE 4B, the “Buy 2 and Save $0.25!” user
control in FIGURE 4C, or any part of the screen in FIGURE 4E),



10

15

20

25

30

WO 2012/145538 PCT/US2012/034294
15

the workflow program 230 causes the control system to transition
to the selection state 310.

[0035] FIGURE 4F illustrates a display for the user interface
115 in the selection state 310. A customer can add multiple
products to the shopping cart using a numeric code uniquely
identifying the desired product or the product column or
dispenser location containing the desired product. To minimize
the number of key presses required, entry of a valid product
selection code immediately places the corresponding product
selection into the shopping cart 235. Workflow program 230 may
include and employ a planogram (a mapping of the products
available in each product dispenser) that provides a richer
product selection model via pictures, in addition to product
selection by numeric code entry. Upon selection of an item, the
UPC Code for that item is added to the shopping cart data
structure 235.

[0036] The display memory 220 can include a plurality of
instructions that enable text or images displayed via the user
interface 115 to change dynamically and provide for clearing a
product selection entry and returning deposited money. For
example, the user interface 115 can provide user controls that
enable the language in which text is displayed on the user
interface 115 to change dynamically, to progress from a product
selection, <clearing of the selected product, additional
selections, checking out and returning of deposited or excess
money. In certain embodiments, the user interface is disposed no
higher than at a height of forty-eight inches above the floor.
When all user controls are positioned below forty-eight inches
above the floor on which the vending machine rests, the Americans
with Disabilities Act (“ADA”) control shown in FIGURE 4F (the
button between “Clear” and “Coin Return”) is not necessary.
[0037] Operation of the vending machine 100 in the product

selection state via the user interface 115 shown in FIGURE 4F is
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intuitive. The touch screen contacts are designed and programmed
to ensure that every key press and customer interaction (e.g.,
actuation of a user control) is deliberate. In the product
selection state 310, the workflow program 330 employs a flexible
model that enables nutritional information to be integrated
directly with the selection process. For example, Figure 4J
illustrates a display in which nutritional information is
displayed together with product selection buttons. The workflow
program 230 is configured to recognize when a customer selects a
product that is associated with a combo group promotion 240 and
to up-sell (e.g., display media content offering a discount for a
multi-vend transaction). The workflow program 230 is configured
to allow a customer to add a single product selection to the
shopping cart, and without penalty, and complete a single-vend
transaction. That is, the vending machine 100 does not penalize
a customer that selects a product that is part of a combo
promotion, declines the promotional offer and uses the shopping
cart to purchase that single product selection.

[0038] The control system 200 supports a dynamic revenue
model for advertisements and promotions displayed during the
selection state 310. The user interface 115 is configured to
display banner promotions. FIGURE 4G 1illustrates that a
plurality of banners can be located at the bottom of the customer
user interface display, enabling direct insertion of promoted
items into the shopping cart when activated (i.e., pressed).
FIGURE 4G illustrates that a banner can provide customers an
opportunity to confirm or reject the promotional selection.
[0039] In certain embodiments, once a product selection is
added to the shopping cart 235, the user interface display
changes to a display of the current contents of the shopping
cart. The user interface 115 provides a user control to enable
the consumer to make additional product selections. In certain

embodiments, once a product selection is added to the shopping
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cart 235, the user interface display remains in a product
selection and advertising mode, such as offering additional
promotions, providing suggested purchase selections or enabling
general product selections. The user interface 115 provides a
user control to cause the display to render the current contents
of the shopping cart. The listing of UPC Codes within shopping
cart data structure 235 is employed by the control system 200 to
generate a display of items within the cart, such as illustrated
by FIGURE 4H. The item and price are displayed together with a
first user control, such as a red “x”, for removing that
particular item (only) from the shopping cart and a second user
control, such as an “i” button, for displaying nutritional
information about the selected product. Any applicable discount
for combo purchases or bundled items is shown directly on the
shopping cart display, as illustrated in FIGURE 4H.

[0040] FIGURE 4H illustrates a “Choose More Items” user
control. By selecting the “Choose More Items” user control, the
display controller 210 returns the user interface display screen
to the main selection screen of FIGURE 4F to allow the customer
to select additional purchases for a multi-vend. A “Pay Now”
user control allows the customer to check out (i.e., complete the
purchase of the selected products). In certain embodiments, the
list of product selections within the shopping cart is configured
to be a set of user controls, such that if one item listing is
touched (e.g., “Decaf Pepsi”), a different user interface screen
will display, showing‘a picture and description of the item
selected, for example.

[0041] Actuation of the product information user control (the
“i” button in FIGURES 4H and 4I) associated with a particular
item in the shopping cart, or pictured on the screen, causes the
user interface display to show nutritional information in one of
several available formats. That is, in response to a consumer

selecting the “i” user control, the display controller 210 causes
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the user interface 115 to display nutritional information in one
of several formats. Optionally, calories only may be shown
directly in the shopping cart display, as shown in FIGURE 4H.
[0042] In certain embodiments, a planogram in the control
system 200 provides richer user interface options for the product
selection consumer interface display screens. As shown in FIGURE
4K, the user interface 115 may be enhanced by an image “catalog”
for all products available in the vending machine, wherein each
selection is tagged by one or more categories (e.g., soft drinks,
candy, chips, sugar free, chocolate, no nuts, etc.), allowing for
more flexible organization of product selection information on
the user interface display. Actuation of one of the category
user interface controls in FIGURE 4K causes user interface 115 to
bring up a display of all items tagged with that category, as
shown in FIGURE 4L. For example, in response to the consumer
selecting and pressing one of the category user interface
controls, the display controller 210 causes the user interface
115 to display items included within the selected category. For
categories with large numbers of items, the user interface
display can contain scrolling or page up and page down user
interface controls. In certain embodiments, the consumer can
scroll through the products by contacting the display screen and
dragging the products in one of a number of directions, such as
moving the display of products vertically or horizontally. As
with the numeric code product selection screen of FIGURE A4F,
banner advertisements and promotions are maintained at the bottom
of each screen and may be pressed at any time. When enabled by
the planogram, product selection by the customer results in the
corresponding product being immediately added to the shopping
cart (see FIGURE 4H). Additionally, the product can be removed
from the shopping cart before payment is processed.

[0043] When in the product selection state 310, the user

interface 115 displays the customer’s current credit, provides a
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user control for displaying the current shopping cart contents,
provides a user control for returning credit, provides language
choices and dynamic (on-the-fly) language changes, and displays
the current temperature inside the vending machine, as shown in
FIGURES 41 and 4J. In certain embodiments, only one button is
necessary to provide language choices. The user interface 115,
in the selection state 310, provides an ADA user control if one
or more user controls are not located below forty-eight inches
above the floor on which the vending machine rests.

[0044] When the customer has made all product selections
desired, the customer may indicate readiness to complete the vend
transaction by pressing the “Pay Now” user control in FIGURE 4H
or the “Check Out” user control in FIGURE 4K. 1In response to the
customer’s indicated readiness to complete the vend transaction,
the control system transitions to the payment state 315. That
is, in response to detecting a selection of the “Pay Now” user
control, or the “Check Out” user control, the control system 200
transitions to the payment state 315 to enable the consumer to
complete the transaction and provide payment.

[0045] The vending machine 100 is not strictly a “post pay”
system, in which payment is accepted and processed only after the
customer completes all product selections. Instead, cash or
cashless payments may be inserted or applied by the customer at
any time. Accordingly, the control system 200 is configured to
determine whether payment has been made before, during and after
product selection. That is, the VMC 205 can continually monitor
if payment is submitted via the payment system 120 or if the user
selects a user control to enter payment. Additionally, in the
payment state, the customer may return to the selection state 310
to make further selections or to change existing selections.
Under the process flow of the present disclosure, payment need
not occur at any particular time during the vend cycle. Instead,

payment (coin, bill, or credit card, or a combination thereof) is
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accepted at any point in the vend transaction process, requiring
only sufficient credit to pay for all product selections in the
cart before the vending machine delivers the selected products.
For example, in response to actuation of a “Wend Products” user
control (not shown), if sufficient credit is not available at the
time the customer attempts to initiate product delivery, then the
control system will prompt the user to continue adding credit
until sufficient credit has been received. In response to a
customer inserting a credit/debit card (or other cashless payment
means) prior to completing product selections, the control system
200 can capture the information necessary to complete the
transaction. The control system 200 can store that the captured
information in the memory 225 until needed. Alternatively, the
control system 200 can establish preauthorization credit of
either N times the maximum vend price, or maximum credit
available on card, whichever is less. In certain embodiments,
split tender is accepted, and coins, bills, and cards (and other
cashless payment forms) can be freely intermixed.

[0046] The payment state 315 includes an intuitive cart
confirmation prior to “check out.” The intuitive cart check out
confirms credit and instructs users on which payment devices to
use, and communicates payment device status (e.g., “Use Correct
Change”, “Accepts $1 and $5”, etc.). The monetary status is
displayed clearly and completely in customer user interface 115,
including low coin/change availability, bill recycler status, and
cashless payment reader online/offline. 1In payment state 315, a
payment screen (illustrated in FIGURE 4M) can, for example, show
an animation sequence directing the customer to available payment
systems in the vending machine 100. In certain embodiments, the
animation is associated with indicator lighting in the respective
payment area. The payment screen remains active and displayed on
the customer user interface until sufficient credit is reached.

The payment screen displayed on the customer user interface
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includes a “Return Money” or “Cancel Credit” user control that,
upon customer actuation, cancels the vend transaction and empties
the shopping cart.

[0047] Upon completion of payment processing, the control
system 200 transitions to a vend state 320. In vend state 320,
the customer user interface communicates the status of product
delivery, illustrated in FIGURE 4N. The user is provided with
some indication of what should be happening within the vending
machine 100. In certain embodiments, during product delivery,
the customer user interface displays some short content, such as
news Dblurbs, local weather forecasts, customized office
announcements, or Amber alerts (which can also be displayed
during the idle state 305).

[0048] A shopping cart vend transaction order-of-processing
brings familiar purchasing sequences and views from
grocery/retail stores and the like to the consumer in vending
transactions, allows multi product purchase discounting,
introduces a “virtual receipt” to the. consumer at a vending
machine (the screen output can look like a grocery store
receipt), and brings heightened benefits in the authorization
cycle to cashless transactions by decreasing the vend time and
reducing the operational costs to perform cashless vending. At
the completion of product delivery, the control system
immediately transitions to idle state 301 in order to get the
next customer started as quickly as possible.

[0049] Although various features have been shown in the
figures and described above, various changes may be made to the
figures. For example, the size, shape, arrangement, and layout
of components shown in FIGURES 1, 2 and 4 are for illustration
only. Each component could have any suitable size, shape, and
dimensions, and multiple components could have any suitable
arrangement and layout. Also, various components in FIGURES 1

and 2 could be combined, further subdivided, or omitted, and
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additional components could be added according to particular
needs. For instance, a system using multiple vending machines
could be supported by only one control system. Further, each
component in a device or system could be implemented using any
suitable structure(s) for performing the described function(s).
In addition, while FIGURES 3 and 4 illustrate various series of
steps or states, various steps in FIGURES 3 and 4 could o€erlap,
occur in parallel, occur multiple times, or occur in a different
order.

[0050] 'As used throughout this patent document: the terms
“include” and “comprise,” as well as derivatives thereof, mean

”

inclusion without limitation; the term “or, is dinclusive,
meaning and/or; the phrases “associated with” and “associated
therewith,” as well as derivatives thereof, may mean to include,
be included within, interconnect with, contain, be contained
within, connect to or with, couple to or with, be communicable
with, cooperate with, interleave, juxtapose, be proximate to, be
bound to or with, have, have a property of, or the like; and the
term “controller” means any device, system or part thereof that
controls at least one operation, such a device may be implemented
in hardware, firmware or software, or some combination of at
least two of the same. It should be noted that the functionality
associated with any particular controller may be centralized or
distributed, whether locally or remotely. Definitions for
certain words and phrases are provided throughout this patent
document, those of ordinary skill in the art should understand
that in many, if not most instances, such definitions apply to
prior, as well as future uses of such defined words and phrases.
[0051] Although the present disclosure has been described with
exemplary embodiments, various changes and modifications may be
suggested to one skilled in the art. It is intended that the
present disclosure encompass such changes and modifications as

fall within the scope of the appended claims.
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WHAT IS CLAIMED IS:

1. A vending machine transaction <control system,
comprising:

a memory configured to store one or more product identifiers
indicating customer product selections for a current vend
transaction; and

a controller containing or connected to the memory and
configured to be coupled to a user interface at which customer
product selections are received, at least one payment system at
which payment for a vend transaction is accepted, and one or more
product dispensers from which products are dispensed to the
customer in response to at least one control signal from the
controller, the controller configured to accept customer product
selections for the current vend transaction prior to prompting

the customer to enter payment for the current vend transaction.

2. The vending machine transaction control system
according to Claim 1, wherein the controller is configured to
prompt the customer to enter payment for the current transaction
after all product selections for the current vend transaction

have been entered by the customer.

3. The wvending machine transaction control system
according to Claim 1, wherein the controller is configured to
receive signals from the at least one payment system indicating
one or more of an amount of cash inserted into the at least one
payment system by the customer and credit/debit account
information communicated to the at least one payment system by
the customer, and wherein the customer enters payment by

inserting cash or communicating credit/debit account information.
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4. The vending machine transaction control system
according to Claim 1, wherein the controller, in response to
receiving signals on a connection to the user interface
indicating a current customer product selection for the current
vend transaction, 1s configured to add a product identifier
corresponding to the current customer product selection to an
aggregation, stored within the memory, of product identifiers
corresponding to prior customer product selections, if any, for

the current vend transaction.

5. The wvending machine transaction control system
according to Claim 4, wherein the controller is configured to
cause display on the user interface of product selections
corresponding to the product identifiers aggregated within the

memory for the current vend transaction.

6. The vending machine transaction control system
according to Claim 4, wherein controller is configured to enable
the customer to remove at least one product selection
corresponding to one of the product identifiers aggregated within

the memory for the current vend transaction.

7. The vending machine transaction control system
according to Claim 1, wherein the controller is configured to
cause display on the user interface of a user control for
indicating that all customer product selections for the current
vend transaction have been entered, and to prompt the customer to
enter payment for the current vend transaction in response to

actuation of the user control.
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8. A vending machine including the vending machine
transaction control system according to Claim 1, the vending
machine further comprising:

an enclosure configured to store a plurality of products;

the user interface, coupled to the controller;

the at least one payment system, coupled to the controller;
and

the one or more product dispensers, coupled to the

controller.

9. A vend transaction process within a vending machine,
the process comprising:

prior to prompting the customer to enter payment within any
payment system in the vending machine, receiving at least one
customer product selection for a current vend transaction at a
user interface within the vending machine configured to receive
customer product selections for products available to be
dispensed by the vending machine;

aggregating one or more product identifiers corresponding to
customer product selections for the current vend transaction;

in response to receiving a customer input from the customer
indicating that all customer product selections for the current
vend transaction have been entered, prompting the customer to
enter payment for the current vend transaction in at least one
payment system in the vending machine; and

upon receiving payment for the current vend transaction,
dispensing products corresponding to the one or more aggregated

product identifiers.
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10. The vend transaction process according to Claim 9,
further comprising:

prompting the customer to enter payment for the current
transaction at one of the user interface and the at least one

payment system.

11. The vend transaction process according to Claim 9,
further comprising:

after prompting the customer to enter payment for the
current transaction, receiving one or more of cash inserted into
the at least one payment system by the customer and credit/debit
account information communicated to the at least one payment

system by the customer.

12. The vend transaction process according to Claim 9,
wherein aggregating one or more product identifiers corresponding
to customer product selections for the current vend transaction
comprises aggregating the product identifiers as the customer
product selections are entered in the user interface without
prompting the customer for payment for a prior customer product

selection.

13. The vend transaction process according to Claim 9,
further comprising:

displaying, on the wuser interface, product selections
corresponding to the product identifiers aggregated for the

current vend transaction.
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14. The vend transaction process according to Claim 9,
further comprising:

enabling the customer to remove at least one product
selection corresponding to one of the product identifiers

aggregated for the current vend transaction.

15. The vend transaction process according to Claim 9,
further comprising:

displaying, on the user interface, a user control for
indicating that all customer product selections for the current
vend transaction have been entered; and

prompt the customer to enter payment for the current wvend

transaction in response to actuation of the user control.

16. A vending machine control system, comprising:

a display controller configured to generate information for
display on a user interface and to detect inputs from a customer;
and

a vending machine controller coupled to the display, the
vending machine controller configured, for a single vend
transaction, to accept a plurality of customer product selections
entered on the user interface prior to prompting the customer to
insert cash into or provide credit/debit account information to a
payment system within the vending machine, wherein the vending
machine controller provides a virtual shopping cart enabling the
customer to aggregate one or more product selections for the
single vend transaction and to pay for the one or more product

selections after entering all product selections.
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17. The vending machine control system according to Claim
16, wherein the display controller is configured to cause the
user interface to display, from an image catalog stored in the
vending machine and comprising at least one image for each
product sold by the vending machine, at least one of

an image for each of a plurality of products available to be
dispensed by the vending machine, and

an image for each of a plurality of categories of products
available to be dispensed by the vending machine,

wherein each image for a product sold by the vending machine

is tagged to correspond to one or more categories of products.

18. The vending machine control system according to Claim
16, wherein the at least one payment system is configured to
accept payment from the customer before, during, and after entry

of the plurality of customer product selections.

19. The vending machine control system according to Claim
16, wherein the vending machine controller is configured, in
response entry a customer product selection at the wuser
interface, to add a product identifier corresponding to the

customer product selection to the virtual shopping cart.

20. The vending machine controi system according to Claim
16, wherein the display controller is configured to remove at
least one product identifier from the virtual shopping cart in
response to detecting actuation of a user control displayed on
the user interface for canceling a prior customer product

selection.
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AMENDED CLAIMS
received by the International Bureau on 29 August 2012 (29.08.2012)

1. A vending machine transaction control system,
comprising:

a memory configured to store one or more product identifiers
indicating customer product selections for a current vend
transaction; and

a controller containing or connected to the memory and
configured to be coupled to a user interface at which customer
product selections are received, at least one payment system at
which payment for a vend transaction is accepted, and one or more
product dispensers from which products are dispensed to the
customer in response to at least one control signal from the
controller,

the controller configured to accept customer produet
selections for the current vend transaction prior to prompting
the customer to enter payment for the current vend transaction,

wherein the controller is configured to cause the user
interface to display, from an image catalog stored in the memory
and comprising at least one image for each category of product
and for each product sold by the vending machine, an image for
each of a plurality of categories of products available to be
dispensed by the wvending machine, wherein each image for a
product sold by the vending machine is tagged to correspond to
one or more categories of products, and

wherein the controller is configured, in response to
selection of a displayed product category, to cause the user
interface to display, from the image catalog, an image for each
of a plurality of products available to be dispensed by the

vending machine within the selected product category.

AMENDED SHEET (ARTICLE 19)
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2. The vending machine transaction control system
according to Claim 1, wherein the controller is configured to
prompt the customer to enter payment for the current transaction
after all product selections for the current vend transaction

have been entered by the customer.

3. The vending machine transaction control system
according to Claim 1, wherein the controller is configured to
receive signals from the at least one payment system indicating
one or more of an amount of cash inserted into the at least one
payment system by the customer and credit/debit account
information communicated to the at least one payment system by
the customer, and wherein the customer enters payment by

inserting cash or communicating credit/debit account information.

4. The vending machine transaction control system
according to Claim 1, wherein the controller, in response to
receiving signals on a connection to the user interface
indicating a current customer product selection for the current
vend transaction, is configured to add a product identifier
corresponding to the current customer product selection to an
aggregation, stored within the memory, of product identifiers
corresponding to prior customer product selections, if any, for

the current vend transaction.

5. The vending wmachine transaction control system
according to Claim 4, wherein the controller is configured to
cause display on the user interface of product selections
corresponding to the product identifiers aggregated within the

memory for the current vend transaction.

AMENDED SHEET (ARTICLE 19)
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6. The vending machine transaction control system
according to Claim 4, wherein controller is configured to enable
the customer to remove at least one product selection
corresponding to one of the product identifiers aggregated within

the memory for the current vend transaction.

7. The vending machine transaction control system
according to Claim 1, wherein the controller is configured to
cause diéplay' on the user interface of a user control for
indicating that all customer product selections for the current
vend transaction have been entered, and to prompt the customer to
enter payment for the current vend transaction in response to

actuation of the user control.

8. A vending machine including the vending machine
transaction control system according to Claim 1, the vending
machine further comprising:

an enclosure configured to store a plurality of products;

the user interface, coupled tc the controller;

the at least one payment system, coupled to the controller;
and ‘

the one or more product dispensers, coupled to the

controller.

AMENDED SHEET (ARTICLE 19)
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9. A vend transaction process within a vending machine,
the process comprising:

prior to prompting the customer to enter payment within any
payment system in the vending machine, receiving at least one
customer product selection for a current vend transaction at a
user interface within the vending machine configured to receive
customer product selections for products available to be
dispensed by the vending machine

wherein the vending machine is configured to cause the user
interface to display, from an image catalog stored in a memory
within the vending machine and comprising at least one image for
each category of product and for each product sold by the vending
machine, an image for each of a plurality of categories of
products available to be dispensed by the vending machine,
wherein each image for a product sold by the vending machine is
tagged to correspond to one or more categories of products, and

wherein the vending is configured, in response to selection
of a displayed product category, to cause the user interface to
display, from the image catalog, an image for each of a plurality
of products available to be dispensed by the vending machine
within the selected product category;

aggregating one or more product identifiers corresponding to
customer product selections for the current vend transaction;

in response to receiving a customer input from the customer
indicating that all customer product selections for the current
vend transaction have been entered, prompting the customer to
enter payment for the current vend transaction in at least one
payment system in the vending machine; and

upon receiving paymenﬁ for the current vend transaction,
dispensing products corresponding to the one or more aggregated

product identifiers.

AMENDED SHEET (ARTICLE 19)



10

15

20

25

WO 2012/145538 PCT/US2012/034294
33

10. The vend transaction process according to Claim 9,
further comprising:

prompting the customer to enter payment for the current
transaction at one of the user interface and the at least one

payment system.

11. The vend transaction process according to Claim 9,
further comprising:

after prompting the customer to enter payment for the
current transaction, receiving one or more of cash inserted into
the at least one payment system by the customer and credit/debit
account information communicated to the at least one payment

system by the customer.

12. The vend transaction process according to Claim 9,
wherein aggregating one or more product identifiers corresponding
to customer product selections for the current vend transaction
comprises aggregating the product identifiers as the customer
product selections are entered in the user interface without
prompting the customer for payment for a prior customer product

selection.

13. The vend transaction process according to Claim 9,
further comprising: ’

displaying, on the user interface, product selections
corresponding to the product identifiers aggregated for the

current vend transaction.

AMENDED SHEET (ARTICLE 19)
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14. The vend transaction process according to Claim 9,
further comprising:

enabling the customer to remove at least one product
selection corresponding to one of the éroduct identifiers

aggregated for the current vend transaction.

15. The vend transaction process according to Claim 9,
further comprising:

displaying, on the user interface, a user control for
indicating that all customer product selections for the current
vend transaction have been entered; and

prompt the customer to enter payment for the current vend

transaction in response to actuation of the user control.

AMENDED SHEET (ARTICLE 19)
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16. A vending machine control system, comprising:

a display controller configured to generate information for
display on a user interface and to detect inputs from a customer;
and

a vending machine controller coupled to the display, the
vending machine controller configured, for a single vend
transaction, to accept a plurality of customer product selections
entered on the user interface prior to prompting the customer to
insert cash into or provide credit/debit account information to a
payment system within the vending machine,

wherein the vending machine is configured to cause the user
interface to display, from an image catalog stored in a memory
within the vending machine and comprising at least one image for
each category of product and for each product sold by the vending
machine, an image for each of a plurality of categories of
products available to be dispensed by the vending machine,
wherein each image for a product sold by the vending machine is
tagged to correspond to one or more categories of products,

wherein the vending is configured, in response to selection
of a displayed product category, to cause the user interface to
display, from the image catalog, an image for each of a plurality
of products available to be dispensed by the vending machine
within the selected product category, and

wherein the vending machine controller provides a virtual
shopping cart enabling the customer to aggregate one or more
product selections for the single vend transaction and to pay for
the one or more product selections after entering all product

selections.

AMENDED SHEET (ARTICLE 19)
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17. The vending machine control system according to Claim
16, wherein the at least one payment system is configured to
accept payment from the customer before, during, and after entry

of the plurality of customer product selections.

18. The vending machine control system according to Claim
16, wherein the vending machine controller is configured, in
response entry a customer product selection at the user
interface, to add a product identifier corresponding to the

customer product selection to the virtual shopping cart.

19. The vending machine control system according to Claim
16, wherein the display controller is configured to remove at
least one product identifier from the virtual shopping cart in
response to detecting actuation of a user control displayed on
the user interface for canceling a prior customer product

selection.

AMENDED SHEET (ARTICLE 19)



WO 2012/145538 PCT/US2012/034294
1/6

105
100 /

/

115

120

125

\
/ [ L] [

FIGURE 1



WO 2012/145538 PCT/US2012/034294
2/6

200
Customer User C
interface ()
Screen Displays/Videos
220 Display Communication |
Tag Graphic || ______ Controller |77 77 Interface
] 219 215
§
|
§
' 1 Vending
Mermary Machine
225 Controller
Waorkflow Program 205
230
Shopping Cart
235 Product Payment
Dispensers System(s)
Promotions 242 0
240
UPC| Promotion(s) FIGURE 2

: 300

Selection )

[ Payment

218

FIGURE



WO 2012

B

NN

/145538

N

FIGURE 4A

PCT/US2012/034294
3/6

N TIRITR N’
R §
X N\
AN
Y N

FIGURE 4D

LR

X

FIGURE 4C

X
\

.

FIGURE 4E



WO 2012/145538 PCT/US2012/034294
4/6

<% A8
Pogw @ W R

//////
|

7

N

< ('7'//;;//

FIGURE 4H FIGURE 4|



WO 2012/145538 PCT/US2012/034294
5/6

redit by ines
hills, or pay

SRR

FIGURE 4L FIGURE 4M



PCT/US2012/034294

WO 2012/145538

6/6

\\

FIGURE 4N



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2012/034294

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GOGF 17/00 (2012.01)
USPC - 700/231

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8) - B65D 83/00; GO6F 17/00; GO6Q 30/00; GO7F 11/00, 11/62, 17/16 (2012.01)
USPC - 221/24, 282; 235/381; 700/213, 231, 232, 234, 236, 241; 715/700, 764, 810

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

PatBase

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2011/0022980 A1 (SEGAL et al) 27 January 2011 (27.01.2011) entire document 1-16, 19, 20

Y 17,18

Y US 4,812,629 A (O'NEIL et al) 14 March 1989 (14.03.1989) entire document 17

Y US 5,728,999 A (TEICHERY) 17 March 1998 (17.03.1998) entire document 18

D Further documents are listed in the continuation of Box C.

[

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the intemational filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the intemational search

20 June 2012

Date of mailing of the international search report

29 JUN 2012

Name and mailing address of the ISA/US

Mait Stop PCT, Attn: ISA/JUS, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - amend-body
	Page 32 - amend-body
	Page 33 - amend-body
	Page 34 - amend-body
	Page 35 - amend-body
	Page 36 - amend-body
	Page 37 - amend-body
	Page 38 - amend-body
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - wo-search-report

