wO 2016/061242 A1 |[IN I NPFV 0 0O 00 O 0

(43) International Publication Date

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

=

\

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

(10) International Publication Number

WO 2016/061242 Al

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

21 April 2016 (21.04.2016) WIPOIPCT
International Patent Classification: (81)
G06Q 30/02 (2012.01)

International Application Number:
PCT/US2015/055552

International Filing Date:
14 October 2015 (14.10.2015)

Filing Language: English
Publication Language: English
Priority Data:

62/063,903 14 October 2014 (14.10.2014) US

Applicant: STOREXPERTS INC. [US/US]; 700 Airport
Blvd., Suite 260, Burlingame, California 94010 (US).

Inventors: FANOURGIAKIS, George Dimitrios; 680
Harvester Drive, Foster City, California 94404 (US). FAN-
OURGIAKIS, Manolis Dimitrios; 680 Harvester Drive,
Foster City, California 94404 (US). TATZ, Dylan; 842
Fell Street, San Francisco, California 94117 (US).
SMIRNOV, Leo; 2670A Greenwich Street, San Francisco,
California 94123 (US).

Agents: ALLEN, Eben D. et al.; Two Embarcadero Cen-
ter, Eighth Floor, San Francisco, California 94111 (US).

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, 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,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: ARRANGING A STORE IN ACCORDANCE WITH DATA ANALYTICS

32
326 Plan
—_— :300
N Remote Source Data
308 EG. Computer System D:Q
“I'rends 32 302
-Livents
L N { we ] 4 - <3
-Affiliates
Plun -
oo | Local Source Date Moduls [ - »
N 328 330 332 334/‘
Sensors .
312 306 Tnformation
N Maodule 336
Instructions
338
i ?
o| AN
V| L] 3
Ao
320
wh wd
346
- ) \; User Interface
FIG. 3

(57) Abstract: A system can access data about items for a store and generate a plan for configuring the store based on the accessed
data. The system can tfurther provide, for example, information for configuring reconfigurable shelving units so as to produce the
layout of the store according to the plan.



10

15

20

25

WO 2016/061242 PCT/US2015/055552

ARRANGING A STORE IN ACCORDANCE WITH DATA ANALYTICS

CROSS-REFERENCES TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application No. 62/063,903
filed October 14, 2014, the entire contents of which are incorporated by reference i its entirety

herein.
BACKGROUND

[0002] Retail stores are increasingly forced to compete with e-commerce, such as Internet
vending sites. For example, whereas an Internet vending site can almost instantaneously alter the
way in which products are presented to shoppers by changing the appearance of a webpage or
navigational path of a website, a physical retail store 1s constrained by the physical structures in
the store. Physically moving product from one position to another in order to change an
experience for a customer encountering that product in the store can involve significant time and
labor costs. These and other factors can put a physical retail store at a severe disadvantage when

competing with e-commerce.
BRIEF SUMMARY

[0003] The following presents a simplified summary of some embodiments of the invention in
order to provide a basic understanding of the invention. This summary is not an extensive
overview of the invention. It is not intended to identify key/critical elements of the invention or
to delineate the scope of the invention. Its sole purpose is to present some embodiments of the
invention in a simplified form as a prelude to the more detailed description that is presented later.
[0004] Embodiments herein are directed to systems of arranging stores in accordance with, or
in response to, acquired data and/or data analytics. For example, a system may include
configurable shelving that facilitates rapid changes to a layout of a store. The system can include
a variety of data sources and/or analytic models of processing data. For example, the system can

include mechanisms or devices to provide data about conditions of the store (such as the physical
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location of objects in the store), and/or may include sources of data about conditions apart from
the store (such as conditions of a local or broader community available through a medium such
as the Internet). The arrangement of the store can be determined or varied based on these sources
of data, such as by modifying a layout of the configurable shelving, adjusting levels of product
offerings, altering advertising for products, or changing a location of products.

[0005] For a fuller understanding of the nature and advantages of the present invention,

reference should be made to the ensuing detailed description and accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0006] These and other features, embodiments, and advantages of the present disclosure are
better understood when the following Detailed Description is read with reference to the
accompanying drawings.

[0007] FIG. 1 1s a flow chart representing a process of configuring a store in accordance with
various embodiments.

[0008] FIG. 2 1s a simplified block diagram of an exemplary computer system that can be used
in accordance with embodiments described herein.

[0009] FIG. 3 is a schematic illustration showing an example system for arranging a store
according to data analytics in accordance with various embodiments.

[0010] FIG. 4 is a flow chart representing another process of configuring a store in accordance
with various embodiments.

[0011] FIG. 5 1s a flow chart representing an additional process of configuring a store in

accordance with various embodiments.

DETAILED DESCRIPTION

[0012] In the following description, various embodiments of the present invention will be
described. For purposes of explanation, specific configurations and details are set forth in order
to provide a thorough understanding of the embodiments. However, it will also be apparent to
one skilled in the art that the present invention may be practiced without the specific details.
Furthermore, well-known features may be omitted or simplified in order not to obscure the

embodiment being described.

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

WO 2016/061242 PCT/US2015/055552

[0013] Referring now to the drawings, in which like reference numerals represent like parts
throughout the several views, FIG. 1 is flow chart representing a process 100 of configuring a
store in accordance with various embodiments. As used herein, a “store” or “retail store” refers
to any establishment where goods and/or services are advertised and/or sold. Examples of types
and/or locations of stores include, but are not limited to, grocery stores, drugstores, department
stores, clothing stores, outlets, malls, restaurants, airports, theaters, and hotels. At 110, a
computer system (e.g., the computer system 200 described below with respect to FIG. 2) can
access data about items for a store (hereinafter “store item data”). In some aspects, the store item
data may relate to a current or prospective product for the store, such as for sale, consumption, or
other use during operation of the store. For example, the store item data may include information
about a popularity or consumer demand for a product and/or a current or prospective location of
the product within the store. In some aspects, the store item data additionally or alternatively
may relate to infrastructural objects for the store, such as shelving units, displays, shopping carts,
point-of-gale terminals, or other objects that can facilitate a shopping experience or purchase of a
product. For example, the store item data may include information about manners in which
persons (such as customers or prospective customers) interact with—or move with respect to—
such infrastructural objects. Several further examples of store item data are provided below,
some of which illustrate that the store item data may include information about conditions at a
store and/or conditions apart from a store. In various examples, the store item data is reflective of
human behavior associated with items for the store.

[0014] At 120, a plan is generated to configure or change the store in accordance with the store
item data accessed at 110. In embodiments, the computer system generates a plan for the
configuration of the store (hereinafter “store configuration data™) based upon the accessed store
item data. The plan or store configuration data can be utilized to generate information or
instructions provided at 120. Several examples of such instructions are provided below,
following the description of FIG. 2.

[0015] FIG. 2 is a simplified block diagram of an exemplary computer system 200 that can be
used in accordance with embodiments described herein. The computer system 200 typically
includes at least one processor 260 which communicates with a number of peripheral devices via
a bus subsystem 262. These peripheral devices may include a storage subsystem 264, comprising

amemory subsystem 266 and a file storage subsystem 268, user interface input devices 270, user
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interface output devices 272, and a network interface subsystem 274. Network interface
subsystem 274 provides an interface to a communication network 275 for communication with
other systems, computers, databases, or the like.

[0016] The processor 260 performs the operation of the computer systems 200 using execution
instructions stored in the memory subsystem 266 in conjunction with any data input from an
operator. Such data can, for example, be input through user interface input devices 270, such as
the graphical user interface. Thus, processor 260 can include an execution area into which
execution nstructions are loaded from memory. These execution instructions will then cause
processor 260 to send commands to the computer system 200, which in turn control the operation
of the container control electronics. Although described as a “processor” in this disclosure and
throughout the claims, the functions of the processor may be performed by multiple processors in
one computer system or distributed over several computers.

[0017] User interface mput devices 270 may include a keyboard, pointing devices such as a
mouse, trackball, touch pad, or graphics tablet, a scanner, foot pedals, a joystick, a touchscreen
incorporated into the display, audio input devices such as voice recognition systems,
microphones, and other types of input devices. In general, use of the term “input device™ 1s
intended to include a variety of conventional and proprietary devices and ways to input
information into the computer system. Such input devices will often be used to download a
computer system executable code from a computer system network or a tangible storage media
embodying steps or programming instructions for any of the methods of the present invention.
[0018] User interface output devices 272 may include a display subsystem, a printer, a fax
machine, or non-visual displays such as audio output devices. The display subsystem may be a
cathode ray tube (CRT), a flat-panel device such as a liquid crystal display (LCD), a projection
device, or the like. The display subsystem may also provide non-visual display such as via audio
output devices. In general, use of the term “output device” is intended to include a variety of
conventional and proprietary devices and ways to output information from the computer system
to a user.

[0019] Storage subsystem 264 stores the basic programming and data constructs that provide the
functionality of the various embodiments. For example, database and modules implementing the
functionality of embodiments described herein may be stored in storage subsystem 264. These

software modules are generally executed by processor 260. In a distributed environment, the
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software modules may be stored in a memory of a plurality of computer systems and executed by
processors of the plurality of computer systems. Storage subsystem 264 typically comprises
memory subsystem 266 and file storage subsystem 268.

[0020] Memory subsystem 266 typically includes a number of memories including a main
random access memory (RAM) 276 for storage of instructions and data during program
execution and a read only memory (ROM) 278 in which fixed instructions are stored. File
storage subsystem 268 provides persistent (non-volatile) storage for program and data files, and
may include a hard disk drive, re-writable non-volatile memory chips (such as Flash memory), a
floppy disk drive along with associated removable media, a Compact Digital Read Only Memory
(CD-ROM) drive, an optical drive, DVD, CD-R, CD-RW, or removable media cartridges or
disks. One or more of the drives may be located at remote locations on other connected
computers at other sites coupled to the computer system. The databases and modules
implementing the functionality of the present invention may also be stored by file storage
subsystem 268. The file storage subsystem may have directory and file descriptions for accessing
the files, or it may store data without descriptions and rely on the databases and modules of the
system to locate the data.

[0021] Bus subsystem 262 provides a mechanism for letting the various components and
subsystems of the computer system communicate with each other as intended. The various
subsystems and components of the computer system need not be at the same physical location
but may be distributed at various locations within a distributed network. Although bus subsystem
262 is shown schematically as a single bus, alternate embodiments of the bus subsystem may
utilize multiple busses.

[0022] The computer svstem 200 itself can be of varving types including a personal computer, a
portable computer, a workstation, a computer system terminal, a network computer, a module in
a circuit board, a mainframe, or any other data processing system. Due to the ever-changing
nature of computers and networks, the description of the computer system depicted in FIG. 2 is
intended only as a specific example for purposes of illustrating one embodiment. Many other
configurations of the computer system are possible having more or less components than the
computer system depicted in FIG. 2.

[0023] Referring again to FIG. 1, in one example, at 120, the computer system can display

store configuration data so that a human operator can utilize that information to decide how to

q
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configure the store. Displaying store configuration data for a human operator can include
displaying information in a report format. For example, the computer system may provide a user
interface by which a user can request and/or view reports. The reports may be generated
automatically or in response to requests from the user. Displaying store configuration data for a
human operator can also include providing a visualization of present and/or possible
arrangements of the store. For example, a “visualizer” of the store may incorporate a virtual
representation of the store that may show the configuration and/or layout of physical elements of
the store. The virtual representation can show shelving, other fixtures, and/or products and
indicate positioning and/or other information. The visualizer may be provided, for example, by
the computer system 200 described above with respect to FIG. 2, and/or by the computer system
300 described below with respect to FIG. 3.

[0024] The visualizer or other store configuration data may be updated to reflect changes in
store item data. The store configuration data and/or the store item data may be updated at any
suitable time interval (including continuously, e.g., “real-time™). Frequent updating may provide
timely access to information that can allow changes to be made much more quickly than in
conventional retail stores lacking systems described herein.

[0025] The computer system may be configured to provide store configuration data to several
different types of users, either individually or in combination. For example, human operators that
may wish to access store configuration data through the computer system may include a
corporate director of a chain of stores, a store owner, a local store manager, a product supplier,
product delivery personnel, product manufacturing personnel, product sales personnel,
consumers, or anyone else associated with a store or a distribution chain for a product. As a
specific example, a product supplier or promoter of Consumer Packaged Goods (CPG), may
wish to have ready and immediate access available to store configuration data in order to
determine how best to spend available funds for promoting his or her product or products in a
given store.

[0026] In some aspects, at 120, the store configuration data supplied by the computer system
may supplement a human operator’s decisions for configuring the store. In one example, the
store configuration data provided by the computer system may include suggestions for
configuring the store based on the store item data accessed at 110. In another example, the store

configuration data provided by the computer system may send instructions for moving product
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and/or fixtures to change a layout of a store based on the store item data accessed at 110. To this
end, the computer system may provide instructions to human operators regarding a manner in
which product and/or fixtures are to be moved. Alternatively or additionally, the computer
system may send instructions to devices to automatically move the fixtures and/or product within
the store so as to change the layout in response to the store configuration data. In some
embodiments, the computer system may communicate with a printer, such as to provide
information for printing advertising for use by or in the store. The computer system may
communicate with the printer automatically and/or in response to a request from a human
operator. In some embodiments, the computer system may communicate with one or more
digital displays in the store, for example to update advertising displayed on the displays in
response to store item data accessed at 110, such as in response to detecting the proximity of a
user having a shopping history indicative of a disposition for buying a particular item in the
store.

[0027] The store may include fixtures that facilitate rapid and/or convenient configuration of a
store. For example, the store may include components disclosed in U.S. Patent Application

No. 14/341,675, filed January 26, 2012, entitled “Variable Planform Shelving System,”
(hereinafter the ‘675 application, Appendix A, attached), and/or any components or layouts
described and disclosed in U.S. Patent Application No. 14/475,243, filed September 2, 2014,
entitled “Center Store Arrangement for Retail Markets,” (hercinafter the <243 application,
Appendix B, attached), the entire disclosures of which are herein incorporated by reference. Such
components may facilitate configuring a store in accordance with store configuration data. For
example, such components may include reconfigurable shelving units having components
configured for re-arranging relative to one another so as to change the shelving unit between
different configurations. This may permit the shelving units to be readily reconfigured in
response to store item data accessed at 110, such as to produce the layout of the store according
to the plan or store configuration data generated at 120. In some examples, the reconfigurable
shelving units may include multiple frames or other structures that are adjustable relative to one
another (e.g., by sliding, pivoting, and/or de-coupling and recoupling) to adjust a length, a
curvature, a shape, a footprint, and/or a planform of the shelving unit or a display in the store.
Reconfigurable shelving units may be reconfigurable as a result of including components that are

configured to be coupled together in a first arrangement to provide a first footprint of the
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reconfigurable shelving unit (e.g., with a first length and a first curvature) and also configured to
be coupled together in other arrangements (¢.g., a second arrangement) to provide other
footprints that differ from the first footprint (e.g., a second footprint having a second, different
length and/or a second, different curvature). In various aspects, a store may include a plurality of
items that are in the store and at least partially contained by a reconfigurable shelving unit,
multiple reconfigurable shelving units, and/or other forms of shelving or product display
systems.

[0028] Store item data accessed at 110 can originate from a variety of sources or combinations
thereof. In various aspects, the data can include information about conditions of a store or in the
store. Several illustrative examples of possible sources and uses for data about conditions of a
store follow.

[0029] In a first example, the store may include one or more cameras. Cameras can be used to
track a flow of the store, such as movement of persons within the store. A camera may provide
store item data about how long persons stop with respect to any given product or fixture (e.g.,
“loiter time™), or how many people travel past a given product or fixture within a particular time
range (e.g., “foot traffic”). Cameras may additionally or alternatively be used in conjunction
with facial recognition algorithms, such as to identify emotional responses to items or layouts, or
to identity gender, age, or other relevant information that may be useful in determining
demographics of customers in a store. The cameras may additionally or alternatively provide
information about how persons navigate through different layouts, such as if they avoid certain
fixtures or gravitate toward others. Such information can be used to update a store visualizer
and/or provide recommendations as to what layouts are effective or ineffective. In some
embodiments, a camera in a parking lot may provide store item data about types of cars in the
parking lot. For example, an automotive parts store may use such data from stores within a
geographic area to determine types of parts to stock in inventory.

[0030] In another example, shelves or other fixtures of the store can include tracking
components that may provide positioning data that forms part of the store item data accessed

at 110. For example, individual shelves may include RFID (radio-frequency identification) tags
or other similar technologies (such as Bluetooth receivers, near field communication, WiFi
communication, or other wireless or wired communication devices capable of indicating a

proximity or position of a sensor) to indicate the position of particular shelves within the store,
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which may indicate an overall layout of shelving units in the store. In some aspects, such
communication devices may indicate what products are on the shelves and/or conditions of the
products. For example, the shelves can include detectors for detecting tags of products located on
the shelves. In an illustrative example, a sensor in a carafe for milk in a coffee shop can be
detected by a shelf to communicate the temperature of the milk and/or an amount of milk in the
carafe, such as may be useful in determining if the milk needs to be refilled and/or replaced. In
another example, a tag of an item may be detected to access an expiration date stored for that
item, such as may be useful in prompting a change in display, price, advertising, placement, etc.
of the item to increase a likelthood of purchase before the expiration date or in prompting
removal of the item, e.g., if within a certain threshold of the expiration date. Tracking
components can also be used with temporary fixtures, such as wet floor signs, other safety
devices, shopping carts, and/or hand baskets. For example, tracking any of these objects may
permit the objects to appear in the store visualizer along with other components and/or be
included when configuring the store in response to store configuration data. Other forms of
tracking can also be used, including, but not limited to, tracking provided via cameras or other
optical imaging devices.

[0031] Tracking components may permit or facilitate additional gathering of data, such as
indicating movement of people, fixtures, or products with respect to the store. For example, such
components may provide information about products in a particular shopping cart or basket, such
as may be useful for determining trends in how items are collected or purchased together or for
providing relevant advertisement based on other items in a shopper’s cart or basket. In some
embodiments, tracking components may facilitate measures for preventing or reducing
shoplifting. For example, if a product is detected as removed from a shelf (¢.g., from weight
sensors on the shelf registering a decrease in weight corresponding to removal of the item, or
from a tag in the item no longer being detected as present at the shelf), and if the item 1s not
detected in a basket or cart or at a point of sale for a particular amount of time, the item may be
flagged (e.g., as misplaced or stolen) or tracked separately. In some cases, this may provide a
prompt to store personnel, such as instructions to locate the item and determine if 1t is merely
being carried by hand toward checkout or being concealed n an attempt to shoplift.

[0032] In a further example, the computer system may have access to information about

placement of price tags. Information about placement of price tags in some cases can be used as
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a proxy for items corresponding to the price tags. As an illustrative example, if a price tag is
placed centrally or at another known relationship to corresponding items, information gathered
about the location of the price tag can be extrapolated to identify the location of the
corresponding items within the store. This may provide an alternative approach to estimating or
determining a location of items in the store (such as for a visualizer) in scenarios in which less
than all of the items include individual tracking components such as RFID tags. In some aspects,
location of price tags can be altered based on a plan or store configuration data generated at 120,
such as by providing instructions to physically move price tags in conformity with the plan, or by
prompting changes in digital displays, such as may be capable of displaying price tags at
different locations along a length of the display.

[0033] In yet another example, the computer svstem may have access to point-of-gale
information as part of the store item data accessed at 110. For example, the registers in a store
may be linked with the computer system so that sales data can be aggregated in a central
repository for analysis. In some scenarios, the sales data can be used, along with other data
described herein, to determine how quickly product is being sold with respect to a particular
layout or other factors at work at the store or separate from the store. Another use of sales data
may be to determine the zip code or other relevant regional areas associated with shoppers of the
store, such as to determine parameters for refining a scope of store item data accessed at 110
about conditions distinct from the store.

[0034] Other types of sensors may also be used to provide store item data, such as may be used
at 110. For example, a store may include proximity sensors, weight sensors, seismic sensors, and
other types of sensors. In an illustrative example, a sensor may detect heart rates of persons near
a product display, ¢.g., providing information for comparing emotional responses of persons to
different layouts or configurations.

[0035] Store item data accessed at 110 can also include information about conditions distinet
from the store. Such conditions may affect a likelihood of a person purchasing a specific item or
type of item. Such external conditions may be determinable by access to the Internet or other
network of computers. Sources about external conditions can relate to local, national,
international or any other geographic region, including zip code. Sources about external
conditions can include tax data (such as income tax data, property tax data, or sales tax data),

housing data, locale trend data, sports data, seasonal data, event data, government holiday data,
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religious holiday data, data about ages living in an area, medical data, income data, stock market
data, credit card data, police data, fire data, crime data, disaster data, birthday data, weather data,
environmental data, U.S. Census data (or census data from another government or source),
demographic data, locale design data, trending data, school data, real estate data, traffic data,
social media data, food trends data, and/or product trends data. In the following, a number of
illustrative examples are provided regarding how such sources may be utilized; however, many
other ultimate uses or effects of such data are possible within the scope of this disclosure beyond
the specific examples provided herein.

[0036] As afirst illustrative example, local trend data (e.g., accessed at 110 as store item data)
may reflect publically available information from a ratings organization about local coftee shops
in the community where a store is located. In response to this data, the computer system may
provide, for example, a recommendation to the store to begin offering coffee from a shop that
has recently opened nearby with great reviews. As other examples, the computer system may
provide a recommendation to the store to increase the prominence of a display of a coffee from a
shop that has recently surged in popularity, or to decrease an inventory of a coffee shop that has
recently received a spate of negative reviews. In a related example, a store may poll search
engine analytics about coffee shops, such as how many people are requesting driving directions
to coffee shops, comments about the shops on review sites, and/or hits on the shops’ websites
from Internct users within a certain geographic proximity. Such metrics may be used to
determine conditions related to other shops in the vicinity of the store to base decisions about
products or layouts on those conditions. Access to real-time analytics may allow a store to
rapidly reconfigure to capitalize on real-time trends.

[0037] As another illustrative example, seasonal information, holidays, or community events
on local, national, international, and/or other scales may be accessed as store item data at 110
and analyzed to prioritize product placement within the store or prepare for variations in the
traffic through the store due to the special occasions. As a specific example, in response to local
event information that a championship high school baseball game is occurring on Saturday
afternoon at 2:00 p.m., the system may prompt a movement of displays of team baseball hats
from a usual place within a clothing department to more prominent end caps near a front of the
store. A supplier of the peanuts, that would not otherwise know about the local baseball game as

an improved opportunity for selling more peanuts, may be informed of the information through
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this system and provided an opportunity to request better treatment of the peanuts within the
layout of the local store. As another specific example, in response to seasonal information that a
camping season 1s coming to a close due to a burn ban slated to start the following week, the
system may respond to an anticipated increased interest in last-minute camping delicacies and
prompt greater cross-promotion of marshmallows, chocolate, and crackers, such as by prompting
placement of the items together, prompting promotional deals for joint purchase of the items,
prompting a change in a shape or placement of a display for the items, or prompting other cross-
promotional actions.

[0038] In a further illustrative example, data from social networks or census data can be
accessed as store item data at 110 and analyzed to determine distribution of birthdays in a
geographic area, which may prompt promotions and/or additional stocking of birthday-related
supplies—such as party favors or birthday cakes—for spans of time with a higher incidence rate
of birthdays.

[0039] In yet another illustrative example, the store item data accessed at 110 can include
weather trend or forecast data. For example, a deli portion of a supermarket may receive a
recommendation to prepare additional soup in anticipation of a colder day forecast for the
following day. As another example, sweatshirts may be moved to a prominent location (such as a
front of a store ) or into another layout based on a cool weather forecast or trend. As a third
example, data that the store is located in a geographic area that is currently raining may prompt
wet floor signs or extra drying mats or other safety mechanisms to be deployed within the store.
As a further example, a nursery may use weather data to determine a watering schedule for
plants, which may be stocked in inventory based on other available store item data, such as
information about what plants are locally grown or recommended based on a climate of the
location of the store and/or the store’s anticipated customers.

[0040] In one more illustrative example, police and fire data can be can be accessed as store
item data at 110 and correlated with sales data of stores situated in areas with similar conditions
to determine recommendations for layouts or products to offer in a particular store. Similarly,
publicly available aggregated local income data may be used to determine prices or product
offerings for a particular population. Such information may also permit and/or encourage

compliance with ordinances, both local and general, regarding types of products that must be

12

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

WO 2016/061242 PCT/US2015/055552

offered as a minimum for certain classes of population, such as healthy foods to low income
areas.

[0041] In another illustrative example, U.S. Census data can be accessed as store item data at
110 and analyzed to determine consumption levels of products, especially when other, more
reliable data 1s not generally available. For example, a total number of shipping containers
carrying a certain product can be determined from the U.S. Census data and then, based on that
data, a system at 120 may provide store configuration data that includes a recommendation to
provide that product in a certain geographic area.

[0042] For another illustrative example, data from social media can be accessed as store item
data at 110 and utilized to match product promotion in the store with products that are trending
on the social media. As a specific example, a pet store may receive recommendations about types
of dog food to sell or breeds of dogs to keep in stock based on the prevalence of either the breed
of dog or the brand of dog food that is most commonly referenced in social media in the
geographic area of interest, such ag the citv, county, state, or nation.

[0043] Store item data accessed at 110 can include data about any characteristic of an item for
the store. As specific examples, the store item data accessed at 110 can include purchasing
history of an item in the store, data about a purchasing history of an item at locations other than
the store, data about a demand for an item, data about a popularity of an item, data about a
profitability of an item, or data about revenue streams for an item (¢.g., if promotional funds are
attributable to the item in addition to margins that may be obtained upon sale of the item). A
useful life or expiration date of an item may also be provided in store item data accessed at 110.
[0044] As described above, at 120, a plan or store configuration data can be provided to
configure the store in accordance with the store item data accessed at 110. Configuring the store
can take the form of providing recommendations or directions to human operators for
reconfiguring the store. Reconfiguring the store can also, or alternatively, include sending
commands to automated components (such as servos or actuators) and/or robots to configure the
store in response to the accessed data. For example, as described above, the information for
configuring the store may be provided to any party with an interest in the store.

[0045] In some aspects, the system can facilitate interaction between interested parties. For
example, the system may permit workers in the store to interact with providers of a product or

fixtures in order to verify the accuracy of changes made, or to make inquiries about the manner
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in which the requested changes are to be implemented. In another example, a product provider,
such as a provider of CPG, can interact through the system with a person in control of the store
layout. For example, the CPG product provider may be able to submit proposed layout changes
to the way that the product is displaved in the store (e.g., different shelving arrangement,
different location, different signage, or additional promotions), and the store manager can
authorize or validate a price for the interaction. As an alternate example, a store manager may
contact a product supplier with an offered configuration and accompanying price to determine if
the product supplier wishes to spend the money of the set price to further promote the product
supplier’s goods.

[0046] In some embodiments, permissions may be implemented to govern interactions
between users of the system. For example, a corporate director of a supermarket chain may be
given full administrative permissions by the provider of the system. The corporate supervisor
may then determine which features are going to be made available to others in the process such
as general managers of the stores, product suppliers, product deliverers, and/or store customers.
In some aspects, a permission may be provided which permits another user to give permission to
another subset of users. For example, a corporate director may provide a store manager full
access to all features related to the manager’s store, but restrict access to details of other stores in
the chain. The store manager may then grant some access to a manager of a deli portion of the
store, and other access to a manager of a bakery portion of the store, as the store manager deems
appropriate for each individual. In some aspects, the permissions also permit a control over what
data is accessed at 110 or accessible to another user of the system. For example, a corporate
director of a chain of stores may limit a particular store to being able to use weather data and
local trend data while preventing the police data or fire data from being accessible to the store
manager. In some aspects, the permissions can include allowing customers at the store to see in a
visualizer (such as in a mobile application, a web application, a kiosk within the store, and/or
some other user interface that includes one or more of the user interface input devices 270 and/or
user interface output devices 272 described above with respect to FIG. 2), in real time, the
condition of the store, such as the inventory that is presently on the shelf, what items are
trending, or what items are suggested, based on others in that region of similar characteristics. In
some aspects, the permissions may include allowing or disallowing a product supplier to see

sales levels of other product suppliers in the same store.
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[0047] The system may provide a number of different features in a user interface. For example,
the system may provide a visualizer of the store, as discussed earlier. The visualizer may include
graphic representations of the fixtures and/or products in the store as they appear in real time.
The visualizer may also be utilized to indicate other attributes in addition to position, such as rate
of sale, popularity, level of facilitating traffic flow, configurability, costs or revenue associated
with a component (such as if a product supplier 1s paying extra for certain shelf space, lavout, or
other features), or changes in any metric of interest. For example, the visualizer may provide an
indication of a percent increase in space or projected sales that a new layout would be expected
to provide. The user interface may provide opportunities to provide reports about products or
layouts or components within the store or overall system. The user interface may include an
option to view information sorted by products. The user interface may provide access to
inventory information that may be updated in real time, based on other information available
from the system. The user interface also may provide access to information based on Internet
data or in-store data.

[0048] The visualizer is not limited to real-time visualization. The store visualizer may also
permit visualization of what products would be on the shelf for a new layout. For example, the
user interface may include options to evaluate store locations for a new store, potential layouts,
product planning, or safety precautions, such as by looking at and/or manipulating a potential
layout in the visualizer. In an illustrative example, the user interface can display a potential
layout and provide a parts list and/or cost to implement the potential layout. In some aspects, the
store design can also be determined and/or modeled by the system, such as to show the overall
teel of the store.

[0049] Any form of user interface may be provided. The user interface may include any
specific one of—or combination of—the user interface input devices 270 and/or user interface
output devices 272 described above with respect to FIG. 2. As particular examples, a user
interface may be provided in the form of a mobile application, a web application, a computer
program on a computer in an office of the store, or in the form of a kiosk in the store. In some
aspects, the user interface may include a navigation module, such as to provide a customer,
employee, or other user with directions for reaching a particular product or fixture within the
store. In some aspects, a user interface may provide push notifications or other forms of

information transfer to users, such as providing coupons or advertising for a product to a user’s
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device, such as based on a proximity of the user or user’s device to the product in the store,
based on a past shopping history of the user, or based on trends, social media data, or other types
of data.

[0050] In some aspects, a store location element can be included in the system for aggregating
store item data accessed at 110 and providing a recommendation for where to locate a store to
sell particular goods based on other information in the system. In some aspects, information that
is about conditions separate from a store may include information about another store, 1.<.,
information that is about objects such as products or fixtures in another store, and not the store in
question. The system can use any appropriate time horizon for analyzing and/or presenting data
about conditions in the store or separate from the store. As illustrative examples, the data may be
presented in a manner that is reflective of the last vear of available data or of the last second of
available data.

[0051] FIG. 3 is a schematic illustration showing an example system 300 for arranging a store
according to data analytics in accordance with various embodiments. The illustrated system 300
includes a computer system 300. The computer system 300 can be an example of the computer
system 200 described above with respect to FIG. 2. The computer system 300 is shown with an
access module 302, a plan module 304, and an inform module 306. These example modules are
shown in FIG. 3, but functions and embodiments described herein can utilize a subset of the
features provided by the modules and/or additional functions can be provided. Additionally,
some or all of the process 100 (or any other processes described herein, or variations and/or
combinations thereof) may be performed under the control of one or more computer systems
configured with executable instructions, such as the modules described herein, and may be
implemented as code (e.g., executable instructions, one or more computer programs or one or
more applications) executing collectively on one or more processors, by hardware or
combinations thereof. The code may be stored on a computer-readable storage medium, for
example, in the form of a computer program including a plurality of instructions executable by
ong or more processors. The computer-readable storage medium may be non-transitory.
Moreover, unless indicated otherwise, acts shown in the processes are not necessary performed
in the order shown, and/or some acts can be omitted in embodiments.

[0052] The computer system 300 is additionally shown with a user interface 346. Although

the user interface 346 is shown apart from the modules of computer system 300 for the sake of
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clarity, the user interface 346 can be considered part of the computer system 300. The user
interface 346 in FIG. 3 is generallv depicted as a screen for presenting information from the
computer system 300 to a user. However, the user interface 346 may additionally or
alternatively include individually or in combination any other of the user interface input devices
270 and/or user interface output devices 272 described above with respect to FIG. 2.

[0053] Turning again to the example modules shown in FIG. 3, the access module 302 can
access data associated with and/or relevant to items for a store. Such data may correspond , for
example, to store item data accessed at 110, such as described elsewhere herein. In FIG. 3, this
data includes remote source data 308 and local source data 310 accessed by the access module
302 (e.g., as illustrated respectively by arrows 322 and 324).

[0054] The remote source data 308 can include data acquired from sources outside of or apart
from the store, such as data about trends, events, locale details (such as demographic details
about a locale in which the store is situated or contemplated, and/or details about a locale
identified as similar or otherwise relevant to the store), affiliates (such as data from other stores
in a chain, data from suppliers for the store, data of a transactional or other nature from product
promotors that wish to invest funds in promoting certain products in the store, etc.), or other
factors of interest. In embodiments, the remote source data 308 may be provided via the internet
or other network connection.

[0055] The local source data 310 can include data acquired from sources within the store. For
example, the local source data 310 may include data acquired from sensors 310 such as cameras
314, sensors 316 on reconfigurable shelving units (such as may provide data about items on the
reconfigurable shelving unit and/or about a configuration in which components of the shelving
unit are arranged to provide a particular footprint of the reconfigurable shelving unit), sensors
318 on shopping carts or baskets (such as may provide data about items therein or about
movement of persons in the store), or other sensors described elsewhere herein. As another
example, the local source data 310 may include data from point of sale equipment 320 (such as
electronic or manual cash registers or other terminals), such as may be useful in determining
details such as purchase history of items in the store or other trends or metrics. Although some
general examples of possible types of the local source data 310 have been described, the local
source data 310 may additionally or alternatively include other forms or types of data described

herein.
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[0056] The plan module 304 can generate (e.g., as illustrated by arrow 328) a plan 326 for
configuring the store based at least in part upon the data accessed by the access module 302, As
a first illustrative example, in response to data from the access module 302 indicating that a
product promotor has paid to increase the prominence of a particular product, the plan module
304 may generate a plan (e.g., at 330) of introducing a new row configuration, e.g., a
configuration from the “243 application that provides a layout of a row in the store with more
prominent sightlines to the promoted product, shifting away from a configuration in which all the
rows are parallel and provide undifferentiated sightlines. Other layouts or arrangements besides
those disclosed in the ‘243 application may additionally or alternatively be part of the plan 326
or otherwise used by the system 300. As a second illustrative example, the plan module 304 may
generate a plan (e.g., at 332) that involves a layout that calls for a change in a length and/or a
change in a curvature of a reconfigurable shelving unit, such as to change an amount of space for
the item and/or to change a sightline for the item. As a third illustrative example, the plan
module 304 may generate a plan (e.g., at 334) to move an item to a more prominent place, such
as a higher shelf in the store.

[0057] The information module 304 can provide information (e.g., as illustrated by arrow 338)
for implementing the plan 326 generated by the plan module 304. In some aspects, this may
include showing the plan in a visualizer, such as presenting information from the plan module
304 and/or the information module 306 via the user interface 346. In some aspects this may
include the information module 304 providing (e.g., as illustrated by arrow 338) instructions 336
for implementing portions or all of the plan 326. As a first example, the instructions 336 at 340
are shown as a graphical representation that instruct a worker that an appropriate way to
implement the first illustrative example of the plan 326 shown at 330 is to pivot portions of a
central row toward an outer row and add an additional portion between the pivoted portions. In
some aspects, the implementation may involve a reconfigurable shelving unit with a set of
components that can be shifted from one arrangement in which the components are coupled
together to another arrangement in which the components are coupled together to provide a
different footprint (e.g., different curvature or length) of the reconfigurable shelving unit.
Indeed, as a second example, the instructions 336 at 342 are shown as a graphical representation
that instruct a worker to pivot a first half-elliptical frame relative to a full-ellipse frame and to

slide or otherwise translate a second half-clliptical frame relative to the full-ellipse frame in order
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to achieve the curvature and length extension called for in the second illustrative example of the
plan 326 shown at 332. Although this illustrative example is illustrated with a reconfigurable
shelving unit that is an example from the ‘675 application, other reconfigurable shelving units
may additionally or alternatively be utilized by the system 300. As athird example, the
instructions 336 at 344 are shown as a graphical representation that instruct a worker to
implement the third illustrative example of the plan 326 shown at 334 by moving an item from
an initial position on a bottom shelf to a revised position on a top shelf. Furthermore, although
the examples of the instructions are shown in FIG. 3 primarily as graphical representations
showing operations that can be performed to implement a plan 326, the information module 306
may provide information for implementing the plan 326 in other ways, including, but not limited
to providing instructions to automated components that cause implementation of the plan.
[0058] FIG. 4 1is a flowchart representing a process that can be executed, for example, by the
computer system 300. At 410, the access module 302 may access data associated with item(s)
for a store. In some embodiments, the data includes data about the item(s) that is based at least
in part on information about customers of the store or persons identified as prospective
customers of the store.

[0059] In embodiments, the store includes a reconfigurable shelving unit. For example, the
reconfigurable shelving unit can include a plurality of components that are configured for re-
arranging relative to one another between different configurations so as to change a footprint of
the reconfigurable shelving unit by at least one of changing a length of the shelving unit or
changing a curvature of the shelving unit. Use of such reconfigurable shelving units may
provide increased flexibility for reconfiguring into desired shapes and/or sizes in comparison to
other forms of shelving assemblies. Some examples of such reconfigurable shelving units are
provided in the ‘673 application.

[0060] At 420, the plan module 304 may generate a plan to configure the store in a layout
based at least in part upon the accessed data. In some scenarios, e.g., at 430, the plan may
include information for configuring or reconfiguring the reconfigurable shelving unit by at least
one of changing a length of the shelving unit or changing a curvature of the shelving unit. For
example, this may include information about how to turn or otherwise move elliptical frames
relative to one another to obtain a desired length and/or curvature of a shelving unit. As another

example, data may indicate low volume sales of a particular item, such as pickles. The
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reconfigurable shelving unit for pickles can be pulled outward into a curve, so that a center
portion protrudes partially into the aisle, allowing the pickles to be prominently displaved.
Additionally or alternatively, data may indicate high lag times in parts of the store, and a
shelving unit may be extended to allow more traffic around the high volume items. A shelving
unit may also be curved to require a customer to walk past or through low volume items to high
volume items, thus providing higher exposure for the low volume items. Data may indicate
extremely low traffic or high traffic in some locations, and a shelving unit may be curved,
straightened, lengthened, or shortened to fill or open space in the store to account for this data.
[0061] Additionally or alternatively, e.g., at 440, the plan may include information for
configuring or reconfiguring a layout of the store by advantageously arranging aisles and rows of
the store in accordance with the item data. For example, a product display system can be
oriented to extend from a break formed in a first row toward a break formed in another row.
Some examples of such layouts are provided in the ‘243 application, along with attendant
benefits. Arranging product display systems in such a layout can increagse an amount of space in
which vendors or other promoters can better display and promote products. For example, such
arrangements may increase a number of available end caps by introducing new end caps at
breaks formed within rows, may introduce angled shelving units or other product display units
(e.g., Center Caps) across an aisle to at least generally face customers as they enter the aisle, may
provide openings or cells at angled intersections in which additional product or advertising may
be displayed, may use angled shelving units to provide alcoves in which floor stacks of products
or other focal point area displays can be placed without interfering with the customers' use of the
aisles, or combinations thereof.

[0062] In some aspects, the store may additionally or alteratively include modular shelving
systems. For example, the plan at 420 or 520 may additionally or alternatively include
information about adding or removing sets of elliptical frames (such as in FIG. 37 of the ‘675
application) and/or mobile product displays (such as in the ‘243 application) to attain a desired
layout.

[0063] In embodiments, the data accessed at 410 can be utilized to form the plan at 420 to
advantageously arrange the rows, aisles, breaks, or other features of the store in accordance with
the item information. As one example, data may indicate that a particular item, such as canned

tomatoes, is expected to have a higher likelihood of purchase if seen by customers, for example,
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based on information that canned tomatoes are the base of a traditional dish prepared for an
upcoming holiday celebrated by customers in the vicinity of the store. The lavout may be
adjusted to improve a visibility of the canned tomatoes within the aisles and rows of the store,
such as by forming a break in a row that is across an aisle from the canned tomatoes and turning
a product display system that holds the canned tomatoes display so that it is angled toward the
break, ¢.g., bringing the tomatoes into a sightline of customers entering the aisle and maintaining
paths of travel through the break across the aisle. Additionally or alternatively, data may
indicate high lag times in parts of the store, and features of the layout (such as breaks in rows
and/or orientations of product display systems) may be adjusted to allow more traffic around
high volume items. Alcoves may be introduced, such as by angling product display units, and
provide a high visibility floor display (or other space proximate the alcove) that may increase
customer exposure to low volume items when en route to high volume items on the angled
display units forming the alcove. Data may indicate that promotion funds are available for
certain products, and a layout may be adjusted to account for this data, such as by adding,
removing, or changing a number and/or orientation of end caps, breaks, or product display units
to provide more favorable placement of the promoted products in the store.

[0064] FIG. 5 is a flowchart representing another process that can be executed, for example, by
the computer system 300. At 510, the access module 302 may access data associated with a set
of people comprising at least one of customers of a store or persons identified as prospective
customers of the store. The store be a store that includes a reconfigurable shelving unit, as
described above with respect to FIG. 4. The data may include data about item(s) for the store.
At 520, the plan module 304 may generate a plan to configure the store in a layout based at least
in part upon the accessed data. Illustrative examples are shown at 530 and 540, similar to the
examples of 430 and 440 described above with respect to FIG. 4. For example, data at 510 may
indicate a trend or preference from social media among individuals identified as customers or
potential customers, and a shelving unit may be curved, straightened, lengthened, or shortened to
fill or open space in the store in response to this data. In another example, data may indicate that
a pool of relevant people are more or less likely to respond favorably to one layout in a store in
comparison to another layout, and the layout in the store may be adjusted to account for this data,

such as by adding, removing, or changing a number and/or orientation of end caps, breaks,
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product display units, or other features to bring the layout into conformity with the layout
preferred by the pool of relevant people.

[0065] Other variations are within the spirit of the present invention. Thus, while the invention
is susceptible to various modifications and alternative constructions, certain illustrated
embodiments thereof are shown in the drawings and have been described above in detail. It
should be understood, however, that there is no intention to limit the invention to the specific
form or forms disclosed, but on the contrary, the intention 18 to cover all modifications,
alternative constructions, and equivalents falling within the spirit and scope of the invention, as
defined in the appended claims.

[0066] The use of the terms “a” and “an” and “the” and similar referents in the context of
describing the invention (especially in the context of the following claims) are to be construed to
cover both the singular and the plural, unless otherwise indicated herein or clearly contradicted
by context. The terms “comprising,” “having,” “including,” and “containing” are to be construed
as open-ended terms (i.2., meaning “including, but not limited to,”) unless otherwise noted. The
term “connected” is to be construed as partly or wholly contained within, attached to, or joined
together, even if there is something intervening. Recitation of ranges of values herein are merely
intended to serve as a shorthand method of referring individually to each separate value falling
within the range, unless otherwise indicated herein, and each separate value is incorporated into
the specification as if it were individually recited herein. All methods described herein can be
performed in any suitable order unless otherwise indicated herein or otherwise clearly
contradicted by context. The use of any and all examples, or exemplary language (e.g., “such
as”) provided herein, is intended merely to better illuminate embodiments of the invention and
does not pose a limitation on the scope of the invention unless otherwise claimed. No language
in the specification should be construed as indicating any non-claimed element as essential to the
practice of the invention.

[0067] Preferred embodiments of this invention are described herein, including the best mode
known to the inventors for carrying out the invention. Variations of those preferred embodiments
may become apparent to those of ordinary skill in the art upon reading the foregoing description.
The inventors expect skilled artisans to employ such variations as appropriate, and the inventors
intend for the invention to be practiced otherwise than as specitically described herein.

Accordingly, this invention includes all modifications and equivalents of the subject matter
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recited in the claims appended hereto as permitted by applicable law. Moreover, any
combination of the above-described elements in all possible variations thereof is encompassed by
the invention unless otherwise indicated herein or otherwise clearly contradicted by context.
[0068] All references, including publications, patent applications, and patents, cited herein are
hereby incorporated by reference to the same extent as if each reference were individually and

specifically indicated to be incorporated by reference and were set forth in its entirety herein.
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VARIABLE PLANFORM SHELVING SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS

10001} This application claims priority from and the benafit of U S, Application No,
13/359,016, entitled “Variable Planform Shelving System.” filed January 26, 2012 (Attorney
D@Cket‘ No, 92885-826533), and also claims priority from and the benufit of U.S, Provisional
Application No. 61/702,157, entitled “*Variable Planform Shéiviﬂg System,” filed September 17,
2012 (Attorney Docket No, 94885-852212), the full disclosures of which are incorporated herein

by reference for all purposes.

BACKGROUND -
ms}ezg “Shelves are often used for displaying and/or storing iters. For example. a retail outlet,

such as a grocery store, typically includes multipie rows of shelves separated by aisles. The rows
of shelves typically include shelves having differing configurations suitabic for the different

types of merchandise being displayed snd/or stored.

[6083] Rany cxisting shelving systems can be customized to some extent for the display
and/or storage of particular ivtéms;, Far‘sex_am;}ic# the number of shelves used andior the vartical
spacing between shelves canoften ba-vaﬁsd» And the size of the shelves used can be selected in
advance bascd on the space available for the shelf. Existing sf}'m&"izng systems, hawever, may be
insufficiently reconfigurable to avoid having to be replaced with new shelves of a different

configuration as part of a reconfiguration of a rewail outlet or remodaling of a residence;

10604]  Accordingly. there is believed to be a1 nzed for shelving systems and related ftems that

can be mcnnﬁgmﬁd to g greater extent than existing shelving systems,

BRIEF SUMMARY
|0005)  Shelves, shelving systems, and related items (e.g., tables, clothes racks) having a

variable planform are disclosed. The .és&_erﬁbii&s disclosed herein include a variable support
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-platform, which can be resized andior 1'¢3shaped_v and can include a support surface assembly that
is supported by the variable support platiorm. The support shrf&ce asscmbly provides a support:
surface that is resized and/or reshaped in VI‘&S?O&S& to resizing and/or reshaping of the variable
support platform. Accordingly, the shelving assemblies and related items disclosed herein have
increased flexibility to be reconfigured into desired shapes and or sizes relative to existin g
shelving sssemblies,

|0606]  In various cmbodiments, a vaniable planform shelving system is provided having at
{casta ahclf having g_i:-vari‘ablc p}an'fbmi The shelf can comprise two or more frames, and cach
frame can provide a part of 4 variable support platform. Exch frame can comprise at lzast one
mteraction end configured for i nictafiti‘ng.wiih another frame, and at least one frame can be
coupled with an adjacent frame near an interaction end so that the counled adjacent frames can

move relative to one another to adjust the planform of the shelf

[6087]  In many embodiments, a shelfis provided that has g variable planform, The shelf
inclides a first f'rame' providing a first part of a variable support platform, a second frame
providing a szcond part of the variable support p]atﬁ)rms and 2 support surface assembly that is
suppotted by the variable support platfmm and provides a support surface for items supported by
the shelf Relative positioning between the first and sccond frames is variable so ag tdvary‘ the
plantorm of the variable support platiorm. The sﬁp‘pdﬁ surface assembly is flexible andor
includes 4 plurality of linked pancls so that the support surface provided viries in response 16
varation in the planform thﬁc variable support platform, In many cmbodiments, relative
orientation of the first and second frames i variable to vary the shape of the planform of the

variable support platform.

[0868] In many embodiments, the shelf further includes a third frame providing a third part ot
the vaniable support platform. The third framc is disposcd between the first and second frames.
Relative positioning between the third frame and each of the first and second frames is variable
to vary the planform of the variable support platform. For exampiéﬁ the third frame can be

shdingly coupled with cach of the first and sccond frames.

[0009] In many embodiments, relative orientation between the first and third frames is variable

to vary the shape of the planform of the variable support platform. And in many embodiments,

e
a
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relative orientation between the second and third frames is variabie to vary the shape of the

plgmmrm of the variable support piatmrm

[0010] The first, second, and third frames can have suitable details that contribute to providing
the varisble support D latform. For ewampie the first frame and/or the second frame can have a
slot that receives a portion of thc third frame: In many ﬁmb(}diments gach of the finst, sscond,
and third frames has an upper surface that interfaces with the support suvface aasembly with the
uppar surﬁﬁce‘c bemg coplanar. In many cmbodiments, the first frame andfor the second frame-
has s p lanform shape of half of an ellipse and the third frame has a planform \hape of an ¢liipse.
In mamy cmbodlmmt\ the third frame includes s si clongated aperture. The elongataﬁ aperture
reoeives a first couphing pir&-cuuplad with the first frame and extending across the first frame slot.
Ths elongated aperture further receives a second coupling pin coupled with the second frame and
extending acrom the second frame slot. In many embodiments, cach of the first frame and the

\econd frame includes an end pc»mon adapted to attach to a support at one end of the end portion.

[0011]  In many embodiments, the shelf support surface assembly is configured such that the
planform of the support surfice assembly varies in response to variation in the planform of the
variable support platfornt. For example, in many embodiments, the shelf support surface
assembly includes a plurality of interconneectsd vertic'allyeoﬁemﬁd. flexible panels. The flexible
pangls are formed froma Su‘itaiﬂﬁ material (e.g., polycarbonate). And in many é:mﬁ@diman‘tf&,*thc
shelf support surface assembly includes a piuraiit}' of coupled horizontally-oriented pancls. For
sxample, each of the h;;rimnfﬂﬁ_ywrisnts;i pancls can have one or more slots receiving

connecting pins that couple adjacent pancls of the horizontully-oriented panels,

[6012] v another aspect, a shelving system having a variable planform is provided. The
.,ﬁhf.:lving systern includes a first shelf having a vari_‘aféia planform, 4 second shelf ha«:win_g A
vzsir_i_abl;:_piaﬁfom_ and being e_l_éif'at_e_d above the first shelf, at least once first suppbtt-cﬁlumn, angd
at least ong szcond support colurmn. In many embodiments, sach of the first and szcond shelves
include first, second, and t"hi‘t’dframas. as deseribed herein. The {irst support column(s) supports
the first frames of the first and second shelves. And the second support culumn(&) supports the
;i%ﬁ@?ﬂd framtes of ﬁf;,e first and sscond shelves. In many ernbodiments, one or more zsupplemenial_

support colunins are used.
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lﬁ{}ﬁ] In many embodiments, the shelving sysiem includss s base. The base can inctude an.
u}@per portion that includes a shelf having a variable planform as describe herein, a lower portion:
that includes a shelf having a vaﬁabi&'pianfbma as described herein, at least one first cel,um‘n-
member attached to each of the ﬁrsisfram‘ees of the-s,;pper and lower portions, at least one second
column member attached to cach of the second frames of the upper and lower portions, and a
plurality of third column members, cach of the column members being attached to the third

frumces of the upper and lower portions.

[9{}345; In many embodiments; :th'é shelving system wncludes & kijgk plate agsembly attacheid to
the base: The kick plate assembly can include a first kick plate member attached to at least one
Qf“th‘s;s. first frames of the upper and lower portions, & second kick plate member attached to at
least one of the second frames of the upper and lower portions, and a third kick plate memiﬁ'er

attached to at least one of the third frames of the upper and lower portions. At least ane of the

ﬁrst,fsécend,ar third kick plate members can include an extension panel m;eﬂapping an adjacent
one of the first, second, or third kick plate members for a plurality of planform configurations of

the base.

[6015] in many embodiments, the shelving system includes at least one price display assembly
attached to ot least one of the first and second shelves, The price display assembly can include a
first price display segment attached to the first frame and configurad 1o display & pﬁcu tag, a
second price display »,eg*mmt attached to the soond framme and confi gured to display a price tag.
-and a third price display segment slidably coupled with at least one of the first and second price
display segments. The third price display scgment is flexible and configured to display a price

tay,

E_(}ﬁ;lé} in another aspect, o table having a varighle nlan form is provided. The tablg -iﬁclud;:s i
fivat upper frame forming a first part of a variable support platform, a second upper frame
forming a sccond part of the variable support plattorm, a third ypper framg pfqviding a third part
of the vanable ‘su‘ppoft platform, a support surface assembly providing a support surface for
items supported by the table, a first base frame forming part of a variable base that is disposed
_belﬁ.w the vaﬁabié support p.laiform;;a ,sa@g(md base frame forring part of the variable ba\»a,es g
third base frame forming part of the variable base. and a plurality of intarmediate members

disposed between and attached to the varishle base and the variable support platform. Thethird
4
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upper frame 13 disposed between the first and second upper frames. Relative positioning and
orientation betwesn the third upper frame and cach of the first and second upper frames is
variable so as to vary the planform of the variable support platfomz. The support surface
assembly is supported by the variable support platform. The support surface assembly can be af
least one of flexible or include a plurality of linked panels so that the support surface provided
varies in response to variation in the planform of the variable support platform. The third base
frame is disposed between the first and sccond base frames: Relative positioning and ovientation:
between the third buse frame and cach of the first and second base frames is variable to vary the

plarttrm of the variable basc.

[0617] In many embodiments, the intermediate members include a plurality of first
intermediate members, a plurality of second intermediate members, and a plurality of third
intermediate members. Each of {hé first intermediateé members ix attached to the first upper
frame‘aﬁd the first base ﬁ"anie, Each of the second interﬁed’i{ita ﬁ}embefs 1s-attached to the
sccond upper frame and the second base frame. And each of the third intermediate members i
attached to the third upper frame and the third base frame. Any suitable configuration of

intermediate member can be used, for example; a column member.

18018]  In many embodiments, the table support surface assembly is configured such that the
plantorm of the support surface :assembl'y vﬁrieg in responses to varistion in the planform of the
variable support platform, For gxample, in maty embodiments, the table support surface
assembly includes a plurality of interconnected vertically-oriented flexible péncis. As another
example, in maﬁy"ﬁmﬁc}dimenmg_ the table support surfuce assembly includes a plurality of
coupled horizonially-oriznted panels having one or more slots raceiving coupling pins that
c_qupi_& adjacent panels of the horizontally-oriented panels.

[0019]
reference should be made to the ensuing detailzd description and a;:coiﬁﬁanying drawings. Other

aspects, objects and advantages of the invention will be apparent from the drawings and detailed

deseription that follows.

31
SUBSTITUTE SHEET (RULE 26)



{Appx. A)
. WO 2016/061242 PCT/US2015/055552

 BRIEF DESCRIPTION OF THE DEAWINGS
[6620] Fii}. 1 s a perspective view of a vanable-planform shelving system in a compact

collapsed configuration, in accordance with many embodiments.

10021]  FIG. 2 is a perspective view of the variable-planform shelving system of FIG. 1 with
support surface assemblies removed to show details of underlying shelf variable support

platfornis and a variable base.

10022]  FIG. 3 is a perspective view of the variable-planform shelving system of FIG. 1ina
partially-expanded configuration with the support surface assemblies removed fo show details of

the underlying shelf variable support platforms and the variable base.

10023 FIG.41s a perspective view of the variable-planform shelving system of FIG. 1in 3
ﬁéuﬁy«expand‘fzd configuration with the support surface assemblies rémoved to show details of the
underlying shelf variable support platforms and the variabie base.

[55‘{}24} FEG % is perspective view of the variable-planform shelving system of FIG. 1 ina

i“aii‘:iyﬁﬁpandedf canfig_,‘uratibn with ihe:suppért surface assembliss not removed.

:;[6}:5(}25}- FIG. 6 is a top view of the variable-planform shelving system of FIG. 1 # fully-
expanded and curved configuration with the support surfacs assemblies removed to show details
of the underlying shelf variable support plaﬁbm‘ns and the variatle base.

configuration of FIG. & with the support sutface assemblies not removed.

[6027] FIG. 8 is 2 top view of the variable-planform shelving system of FIG. 1 in another
fully-cxpanded and curved configuration with the suppert surface assemblies removed to show

details of the underlying shelf variable support platforms and the variable base.

configuration of FIG. 8 with the support surface assemblies not removed.

[0029] FIG. 10 is a top view of thé-Variabign-pianibrm shelving system of FIG. 1 in another
fully-expanded and curved configuration with the support susface asserblies removed to show:

details of the underlying shelf varisble support platforms and the variable base.
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Iiﬁﬁ@ii] FIG. 11 isa top view of the variable-planform shelving system of FIG. 1 in the
configuration of FIG. 10 with the support surtace assemblies not remb?edi

[ﬁﬁ‘*i} FK}' 12i4a perapective view: of "'th'z:: ﬁfariabléngﬁian?orm shi i‘vmg xybtcm of FIG. i n
xupp@rt sun‘ace assembhes removed 'to whew details of the und;.rlvmg shelf variable support

platforms and the variable base,

[8632] FIG. 13 is a top view of the variable-planiorm shelving system of FIG. 1 m the
configuration of FIG. 12 with the support surface assemblies not removed and t_h&; additional -

support mzmber not shown.

10033]  FIG. 14A is a plan view a variable support platform of the variable-planform shelving
systemn of FIG. 1.

[0034] FIG. 14B is a fragmented, side view of a support post used in the variable-planform
sheliri‘ng system of FIG. 1.

[6035] FIG. 14C ixa fragmented. side view of 1 hanger bracket partially inserted in a finst
opening of & support 'rpestu,sshown in FIG. 14B.

[8836] FiG. 14D isa %mgmcnt@d stde vigw of & ha&‘xg&r brack{,t mscrt»;d in thy first opening
and a szcond oy *enmg of the support post «ahmm i FIG. 14B res;ultm,g ma varxable suppott

pl_atrozr_mz su‘ppertmg pggmon__

[6037] FIG. 14E is a sids view of a hanger bracket att‘ac_h;tﬁ? to a support post and supporting &

corner of a variable support platform of the variable-plantorm shelving system of FIG, 1.

10638]  FIG. 15 is a plan view of components of frames of the varizble support platform of
FIG. 14A.

[0039]  FIG. 16 is u perspective view of a variable buse assembly of the v atiable-planform
shelving system of FIG. 1 in the compact collapsed configuration of FIG. § with the associated
-\um@n surface assembly removed to show dmtalls of the varlabk base assembly,

(4040} FIG. 17isa pespective view of a kick plate assembly and a price display assembly of
the variable-planform shelving system of FIG, 1.

2
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[ﬂi}«:& 1] FIG. 18 is a perspective view of the kick plate assenbly of Ei(n 17 with the price

display assembly removed.
[0042]  FIG. 19 is an exploded perspective view of the kick plate sasembly of FIG. 17,

[0043]  FIG. 20 snd FIG. 21 arc perspective views of components of the kick plate assembly

10044] FIG. 2215 perspective view of the kick plaic sssembly of FIG. 17 in an expanded

configuration,

[0045]  FI1G. 23 through FIG. 25 arc pcrspf:ct'_ii;'c- vicws of the price display assembly of

'FIG. 17 in the compact collapsed configuration of FIG. 1.

[0046]  FIG. 26 is a perspective view of the price display sssembly of F1G. 17 in an expanded

gonfiguration;

[0047] FIG. 27 and FIG. 28 are close-up perspective views showing details of the variable-

planform shelving system of FIG. 1 in the compset ._cqi'iapsc_d configuration of FIG. 1.

[0048]  FIG. 29 1 a perspective view: of a table havi’ﬁg a variable planform with a support

surface assembly remaved to better show underiying details, in accordance with many
cmbodiments.

[0049] FIG. 30 is a perspective view of another ‘V&fiabl&pl&nibﬂnfeheivi_ng systemina.
compact collapsed configuration with support surface assemblies removed to better show
unds:rl-yiﬁg details, i sccordance with many embodiments,

[08S0]  FIG. 31 ix 2 close-up perspective visw showing details of a base support platiorm of
thig vaqié;bieém;}iaqﬁsm shelving system of FIG. 30.

[0051] FIG.321sa close-up perspective view showing details of a supriort susface assembly of
the vartabla-planform shelving system of FIG. 36,

[0052] FIG. 33 is a close-up perspective view showing details of & variable support platform

of the variable-planform s_ht":lﬂng system of FIG. 30,
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{{]EEQE] Fi. 3 iss pevspective view of a variable support platiorm of a wall-mounted.
variable-planform shelf in a compact collapsed configuration. in accordance with many

embodiments.

18054]  FIG.35ix 5 perspective view of the variable support plaiform of FIG. 34 in an

expanded conﬁ'gurai’:ien.f

[8055] FIG. 36 is a perspective view of the variable support platform of FIG. 34 in &

expanded configuration that wraps around an exterior corner ofa wall,

[0036]  FIG. 37 is a plan view showing three vanable support platforms of FIG. 34 instalicd to
wrap around two cxterior corners of a wall,
[Qﬁ}i‘i?} FIG. 38A and FIG. 388 arc perapective views of a variable-Jength clothes rack baving

|0038]  FIG. 394 is a plan view of & support surface assembly in an intermadiate length

configuration, in sccordance with many embodiments.

[0059]  FIG. 398 is a plan view of the support surface assembly of FIG. 39A in 1 collapsed.

compact length configuration.

|0088]  FIG. 39¢C is a close-plan vicw of the support surface assembly of FIG. 394 1 an

expanded length configuration

[8061]  F1G. 40 i5 & plan view of 4 support surface assembly that includes overlapping coupled

panels, in accordunce with many cmbodimenis,
[0062] FIG. 41 is a close-up perspective viaw of a coupling feature that intesfaces with slots in

adjacent pancls of the support surfuce assembly of FIG. 40,

[0063]  FIG. 42 is shows a perspective view of an alternate embodiment of a 'suppolr;t_plai:i}s:xmm

[0664] ¥IG. 43 is an exploded perspective view of the support platform of FIG, 42.

[0063] F1G. 44 is bottom perspective view of the support [jlattfonn uf'Fi(}._ 42, with support

brackets in place.
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{jﬂéﬁéﬁl FIG. 4538 4 exploded perspective view of a sandwich panel t;hat-;:an b used fora

center ellipse for the support platform of FIG. 42,

18067]  FIG. 46 is an cxploded perspective view of a sandwich pancl that can be used for an
outer half ellipse for the support platiorm of FIG. 42.
|0068] F1G. 47 is an exploded perspective view of a sandwich panel that can be used for 2

bridge for the support platform of FIG. 42,

FIG. 42.

10069]  FIGS. 48-53 are top views showing multiplc configurations for the support platform of

|6070]  FIG. 54 is a perspective view of a basc support platform in accordance with

embodiments,

[8671] F 1G. 55 iy u perspective view of a sholving system incorporating the support platform
of FIG. 42 and the base suppont platform of FIG. 54,

10072]  FIG. 56 is a top view of a bucking tht can be used in the shelving system of F1G. 58,
in accordunce with embodiments.,

10073} FIG.57isa cutaway perspective view of a support surtace assembly in accordance
with embodiments.

with additional embodiments.

[6}(}’?5} : §T 1G. 8918 a perspemiv‘e view of an underside of a as;;p;j}nrt. platform having lighting
attached..

10076]  FIG. 60 ix a pesspective detail view of an underside of a support platform with 8.
swivel mg light box.

[6677]  FIG. 61 is a perspective view of an underside of a support platform having récessed
lighting.
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0678} FIG. 62 is a rear view of moveable slat that can be used as an adjustable backing Vi'n a
variable planform shelving svstem in accordance with various embodiments, such as the system

ahown in FI(. 88

10079] '§?§{§, 63A is a detail view of a linkage within the moveable slat of FIG. 62. :

|0080] FiG 638 is 1 detail view of 2 link within the moveable slst of FIG. 62 in accordance

with various embodiments.

[0681] FIG. 6disa perspective view of a variable-length clothes rack having 4 variable-
planform base and g top rack with interchangesblc segment members, in accordance with many

embodiments.

[0082] FIG. 65 shows example intorchangeable segment members for use in the fop rack with
interchangeable ._sé:gment members of FIG. 64, in accordance with many émbbdji:men;ts._

[0083] FIG. 66 is a partial perspective view of a variable-length clothes rack having a
sanable-planform base and 4 top rack with differing interchangeable segment members. in

accordance with many embodiments.

[3{584;} FiG. 67 shows snd details of 2 ihi_rci support mcnibc&_' tor the clothing rack with top rack

DETAILED DESCRIPTION
[8085] in the following description, various :s;mbé;iimqnts of the present invention will be
‘des‘cribed}. .For purposes of sxplanation, e‘smcfﬁc configurations and details are set forth in order
to provide a iﬁor@ugh understanding of the émbodiments. 'H_oxvéw*sz', it will also be apparent to
one skilled in the art that the present invention may be practiced without the specific details.
Furti:crmore, well-known $eatures may be omitted or simplified in order not to obscurs the

embodiment being described.

[0086]  Referring now to the drawings, in which like reference numerals represent like parts

throughout the several views, FIG. 1 s;hbﬁ;vs' a variable-planform shelving system 10, in

accordance with many embodirments. The shebving system 10 s shown in 1 cormgract Gdllapﬁﬁzd

configuration, The shelving systern [0 includes a varisble-planform base 12, variable planforni
1
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‘shelves 14, four support posis 16, a kick plate assembly 18, and price display assemblies 20
Although two variable pla.monn shelves 14 are shown, the variabls-planform shelving system (0

canvinclude any shitable number of variable planform shelves 14 (e.2., 1 or more).

{0887}  The variable-planform base 12 and each of the variable planform shelves 14 include u
;\;ﬁrpp@ﬁ surface assembly 22 that provides a support surface for items supported by the si*lgiving
system 10. In the embodiment shown, the support surface assemblies 22 are fabricated from a
plurality of V.CﬁiC§i|l}f-ﬂl'i ented panels that are infermitiently bonded together such that & support
.suri-hc:e aséef‘n‘"biv 22 can be expanded in & lengthwise direction 24 (perpendicular to the
pricntation of the vertically-otiented pancls) without ﬁny substsngial contraction pcrpcndiuular to
the lengthwise direction 24, In addition to being expandablc in the lengthwise direction 24, the
support surface assembly 22 is flexible to conform to a variety of curved planforms in which the

shelving system 10 can be configured.

[0088]  FIG, 2 shows the shelving system 10 in the compact collapsed configuration with the
support surtace assemblies 22 removed to better show details of a base support platform 26
portion of the variable-planform base 12 and a variable support platform 28 portion of the
shelves 14 The base support platform 26 supports a support surface assembiy"zﬁ, Likewize,
each of the variable support _plaﬁf()m;& 28 support a.suppOrt_Surfaée a&&&mbl? 22 The base:
.sﬁppoﬁ platform 26 and the variable suppmrtu}pla‘rfbriﬁx 28 ar&;.vsuppuﬁéd by the four support
posts 16, |

[#G89]  The base support platiorm 26 and the variable support platiorms 28 are reconfigurable
nto any of a continucus renge of difforent planforms including prandgd planforms, a varicty of
curved planiorms, @and combvnations thercof, Each variable support platform 28 includes 4 first
frame 30, « sccond frame 32, and a third frame 34, The third frame 34 has an elliptical outer
p&rirﬂct‘crk. Each of the first a‘nd second framex 30, 32 have an outer perimeter 5hape_ﬂi"‘a ‘half
gllipse.

[6090]  Generally, i"n,maihgmatician.,tarmsﬁ._an_ ellipse in two dimensions is syrmimetric and
deﬁhcd by & continuous pé:ri‘meter, a mujor axis, and & minor axis. The major axiy intersects three
major reference points of the {:iiipse-: a_ﬁﬁmt‘ point on & perimeter of the ellipse corresponding to a
greatest diameter of the ellipse, a second point on the perimeter of the ellipse corresponding to an.
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opposite v:'f:ndnf the greatest diameter of the ellipse, and a center point of :’the_ ellipse located
equidistant from each of the: first peint and the second point. The minor axis intersects three
pertinent reference points of the elli pse: d ihird__jpoim_ on a perimeter of th:e ellipse cﬁrragpending
to a smallest diameter of the cllipse, a fourth peins on the perimeter of the cllipse corresponding
to an epposite end of the smallest diamcter of the cllipse, and the center of the ellipse, which is
also equidistant from cach of the third point and the fourth point. Howsver, such z definition Yails
to convey the full m_é_a,niﬁgﬂf the ferms “ellipse” or “elliptical” for the purposcs of this
disclosure. Herein, such terms not only includes the mathomatician's ellipse. but refers also 1o
any elongate circle, regardiess of symmetry, and any portion thercot. Thus a partial cllipse may
include any segment of an _e"fllip’ticai' perimeter or any area cut out of an ellipse, regardless of how
small or large any curved edges may be. A‘ddiftic‘nally, a reference to an ellipse sould inclﬁda: :

any elongated circular shape having any sides, ends, or edges trimmed off.

[60%1] A first portion of the third frame 34 can be slidably received within a horizontally-
priented slot in the first frame BOand a second portion of the thisd frame 34 is sl idably received
within a horizontally-otiented slot in the second frame 32. The planform of the variéble support
platform 28 is selectively variced by repositioning and/or reorienting the third frame 34 relative to

the first frame 30 and/or relative to the second frame 32,

[6#092]  In a similar fashion, the planform of the base support platiorm 26 can be selectively
varied. The plantorm o the base suppott platipim 26 and tha}__:piaﬁ-fbrm of cach of the variably
support platfui‘rmsggi‘gan be varigd in the same way so that cach of the support posts 16 remains
vertical, For cxample, Fii} 3 shows the Sheiving System 10 i .a-partiaﬁ ¥ expanded
configuration with the support surface assemblies 22 removed to better show the partially

expanded states of the base support platiorm 26 and the variable support platforms 28.

10683} The base support platform 26 includes an upper poartion 36 and a lower portion 38. The
upper portion 36 includes a first upper frame 40, & sscond up.pér frame 42, and & third upper
frame 44 that ate configured similar to the first, second, and third frames 30, 32, 34 of the
if'ériabi_e support p_iiévs?bﬁa& 28 The third upper frame 44 has an clliptical outer perimeter. Each
of the tirst and second upper {rames 40,42 has an outer perimeter in the shape of a haif ellipse.

A first ;ﬁor’timﬁf’ the third-upper frame 44 ix :a:_iitiahiy- reagiyed_;@ithin a horizontally-oriented siot

in the first upper frsme 40 snd a second portion of the third uppier frame 44 is slidably received
13
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within a horis Ontdiiy~orlentsd slot in the second upper frame 42, Likewise, the lmwr pumon 38
includes a first km. er frame 46, a s_econd lower frame 48, and a third lower frame 50 that are
contigured similar to the fisst, second, and ,;tﬁirci frames 30, 32, 34 of the variable support
platforins 28. The third lower frame 50 has an clliptical outer perimeter. Each of the first and
second lower frames 46, 48 has an outer perimeter in the shape of 4 half cllipse. A first portion
of the third lower frame 50 is slidably received within a horizontsl Iy-oriented slot in the first:
fower frame 46 and a vocond portion of the third upper frarme S0 is slidably recsived within &
--hori.zoni‘aliy-—or_iaﬁted slot in the second lower frame 48. The planform of the bast support
platform 26 is -seif:cﬁyely varizd by repositioning and/or reorienting the third upper and third
lower frames 44, 50 relative to the first upper and .{’irst lower frames 44}, 46 and/or relative to the

second upper and second lower frames 42,48,

[0094]  Additional details of the shelving system 10 will now be deseribed with reference to
FIG. 4, which shows the shelving ﬂysteﬁ'a 10in a fully éﬁpaﬂdéﬁ insline canﬁguratiaﬁ As
shown, the third frame 34 of the variable support piatitﬂnm 2% has an elongaied api,rturf 52 that
extends from one end of the third h’ame 34 to the other. The el@ngated aperture 52 receives a-
first coupling pin 54 that is coupled with the first frame 30 and extends across the first frame.
slot, thereby extending through the clongated aperture 52, The ai@r&gaﬁcd aperturg 52 further
rzceives a second coupling pin 36 that is coupled with the second frame 32 and extends actoss
the szcond frame slot, thereby extending through the clongated aperture 52, in the fully
expanded in-line configuration, the,caupﬁng_piﬁs_ 54,__ 56 are disposed at opposing cnds of the
elongated aperturs 52, -thefeb}r- retaining the ends of the third frame 34 within the first anci"‘secm&
frame slots. Additionally, the: ceug‘simg pina 54, 56 can be configured to clamp the first-and:
second frames 30, 32 onto the third frame, thereby pr aventmﬂ inadveartent reconfiguration of the
vanuable support pia,t.i'orm 2% and enhancing the transfer of hﬁ?‘i}{i]ng moments from the third
frame 34 to the first and Second frames 30,32, In many f:mbudiséaénts, suituble threaded

fasteners are wsed s the coupling pins 54, 56,

[ﬁﬁ‘}@]ﬁ' The upper and | owcr portions 36, 38 of the base support platform 26 are connected by
mtcrmcdmm membors (e.g . 8 column members), Adjacent to the support posts 16, the tiret
upper and first lower frames 40, 46 arc -c_onncc_ia:gi by two column members 58. Likewise,
adiscent to the other support posis 16, the second upper and second lower frumes 42, 48 are
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connected by two column members 60. The third upper and third lower frames 44, 50 are
connected by two column members 62 disposed midway along opposing sides of the third upper
and third lower frames 44, 50. A column member 64 mnnect__és the first upper and first lower
frames 40, 46, The column member 64 can also be confipured to clamp the first upper and first
lower frames 40, 46 onto the third upper and third lower frames 44, 50, respectively, thersby
proventing inadvertent reconfiguration of the base suppert platform 26 and snhancing the
3-ﬁ;,ram;?c£ of bending moments fronm the third upper and third lower frames 44, 50 to the first upper
and first lower frames 40,46, For example, 2 suitablo threaded fastencr can be used in
conjunction with the column membeér 64 to provide the clamping force. A column member 66
connects the second upper and second lower frames 42, 48. The column member 66 can also be
contigured to clamp the second upper and second lower frames 42, 48 onto the third upper and
third lower frames 44, 50, respectively, thereby preventing inadvertent recosnfiguration of the
base support platform 26 and cnhancing the transfer of bending moments from the third upper
and third lower frames 44, 50 to the second upper and second fawer frames 42, 48, For example,
a suitsble thrcaded fustencr can be used in conjunction with the column member 66 to [vai'de
the clamping force. ‘A hc._ight adjustable support 68 is disposed ‘diraéﬂ v below sach of the

column members 62 and helps to stabilize the base support platform 26.

[0096]  FIG. 5 shows the shelving system 10 in the fully expanded in-line configuration
without the support susface zzassémblis:s' 22 removed. In many embodiments, the support surface.
assemblies 22 are coupled with the underlying support platiorms at suitable locations (« 2., along
the ends and at intermediate points along the lengthwise edge) such that the planform of the
supportt surtace assemblies is cgnstra'jnad 1o conform te the planform of the underlying support

-plaﬁbi‘ms;.

10097]  FIG. 6 shows the shelving system 10 in & fully expanded curved configuration with ihe
support surface assemblies 22 not shown to better illustrate the relative origntations between the
fraunes of the buse support platform 26 and the variable support platforms 28, FIG. 7 shows the
same configuration with the support surface assemblies not rewioved. As shown, the planform of
the va.ria_bic s.uppdﬁ? surface assemblies 22 viries to conform i%:}-thc planform of thc uni;lg:rlying
suppert platforms. FIG. 8 and FIG. 9 show the shelving system 10 in another fully expanded
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curved configuration. And FIG. 10 and FIG. 11 show the shelving system 10.1n yet another

fully expanded curved configuration.

[0098] FIG. 12 shows the shelving system 10 (with the support surface assemblies 22’, not
shown) in another fully expamied cuwed conﬁgur&tmn with a removable support column 7(
‘added to provide additional support to the variable support plattorma "’8 In the contiguration of
FIG. 12, the support posts 16 are ,aubstannaiiy ahigned.  In man ¥ embnd1ments, the connection
between the suppurt posts 16 and the va:ia_b]é support p’i:ﬁtformé 28 is confizured to react mainly

shear load. Accordingly, the removable support column 70 prcvid{;s-aﬁ~-ﬁdditiﬁnai support that is

affset from the aligned ﬁ:uppur‘( post\ 16. With shear cmly conngetions botween the vaviable
-additmnai support to the variable %uppm‘t piatim'ms 28. FEG 13 sh@ws the same cnnﬁguratmn
with the support surfice sssemblies 22 not remoy ed and the xupport column 70 not shown.. As
can be seen, with shear load only type cmmectmns between the waﬂable support platforms 28
and the aiaaned suppﬁrt posts 16, the support column 70 provides necessary offset sup;mrt to the
-vanabie support piatzam‘m 28to bal;mce eccentricity between the items supported by the shelves

and the aligned support posts 16,

E_i}fi}‘}gf FIG. 14A shows a plan view of a variable support platform 28 in the compact collapsed
configuration. Tha, first frams 30 includes & stexight bust: member ”2 g half-ciiptical 1;} Arimster
member 74, and cross members 76, Thevzgciizmetci' momber 74 and the cross members 76 are
slotted so as to accommodate the illustrated end portion of the third frame 34, Likewise the
second frame 32 'iucluda:s. a straight base member 78, a half-elliptical perimeter member 80, and
cross members 82. The perimeter member §0 and the cross mambers 82 ars slotted 5o as to
accommudate thie illustrated end pqrtié_;n of the third frame ’54 At the corners of the first and
second frames 30, 32, semi-circular recesses 84 are configured to a